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LOI NOI PAU

Trai qua 60 nam xay dung va truong thanh, Truong Pai hoc Hang hai Viét Nam da ngay
cang khang dinh uy tin vé chat luong dao tao, huin luyén, nghién ctru khoa hoc, chuyén giao
cong nghé, hop tac qudc té... Vi uy tin d6, Nha truong di dugc cong nhan 1a thanh vién cua
nhiéu Hiép hoi uy tin trén thé gidi nhu: Dién dan cac Truong Dai hoc Hang hai va Panh ca Khu
vic Chau A (Asian Maritime and Fissheries Universities Forum, AMFUF) nim 2002, Hiép hoi
cac Truong Pai hoc Hang hai Chau A - Thai Binh Duong (Association of Maritime Education
and Training Institutions in Asia - Pacific, AMETIAP - nay 1a GlobalMET) nam 2002, dac biét
1a Hiép hoi cac Truong Pai hoc Hang hai Qudc té (International Association of Maritime
University, [AMU) nam 2004.

Nhan ky niém 60 nam ngay thanh 1ap Truong Pai hoc Hang hai Viét Nam (1/4/1956 -
1/4/2016), Truong Pai hoc Hang hai Viét Nam vinh du duoc ding cai to chitc Hdi nghi thuwong
nién lan thir 17 cia Hiép hdi cac trwong Pai hoc Hang hai Quéc té¢ (IAMU - The 17%
Annual General Assembly 2016) va Hoi nghi Quéc té Khoa hoc Cong nghé Hang hai 2016
(International Conference on Marine Science and Technology 2016), dién ra tir ngay 26 dén
28/10/2016. Hoi nghi s& quy tu hon mdt trim cac nha khoa hoc, cac chuyén gia qudc té dén tir
trén 50 truong dai hoc hang hai trén toan thé gidi, hang trim cac nha khoa hoc, cac chuyén gia
cua cac truong dai hoc, hoc vién, cac co sé trong ca nude va cua Truong.

Pay 1a dip dé cac Nha khoa hoc, cac chuyén gia trong va ngoai nude cong bd nhitng du
an nghién curu, cac Kkét qua nghién ctru vé Pao tao, huin luyén hang hai; Khoa hoc, cong nghé
hang hai, Giao thong van tai, Kinh té bién, Moi truong bién,...; Tang cudng hop tac trong va
ngoai nudc nhiam nang cao chét lugng dao tao va hudn luyén, an toan va an ninh hang hai, bao
vé moi trudng, dic biét 1a moi trudng bién,...

Day ciing 1a co hdi dé cac nha gido, nha khoa hoc, cic chuyén gia ctia Truong Dai hoc
Hang hai Viét Nam duoc hoc hoi, trao dbi kinh nghiém vé6i cac ddng nghiép trong nude va qubc
té. Qua do déy manh hon nita cong tac dao tao, huén luyén, nghién ctru khoa hoc, chuyén giao
cong nghé va tang cudng hop tac qudc té theo chidu sau, gop phan quan trong vao su nghiép
cong nghiép hoda, hién dai hoa dét nude déng thoi som dua Nha truong dat duge muc ti€u trd
thanh Truong Pai hoc trong diém Quéc gia, dat dfmg Cép quéc té.

Ban t chtre xin tran trong cam on cac nha gido, nha khoa hoc, cac chuyén gia trong va
ngoai nudc da tich cuc tham gia viét bai va dong gdp quy bau gop phan dé Hoi nghi thwong
nién lan thir 17 caa Hiép hdi cac trwomg Pai hoc Hang hai Quoc té va Hi nghi Quoc
té Khoa hoc Cong nghé Hang hai 2016 to chirc tai Trudomg Pai hoc Hang hai Viét Nam
thanh céng./.

NGND. PGS. TS. Lwong Cong Nhé
Hi¢u truwéng Truwong Pai hoc Hang hai Viét Nam
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Nghién ciru hién trang méi trwdng tram tich dio Bach Long Vi
Research on situation of sediment environment at Bach Long Vi island

Nguyén Pai An?,
Nguyén Thi Kim Dung?, Nguyén Thi Hug?
1de’ng Dai hoc Hang hai Viét Nam,
nguyendaiandhhh@gmail.com
2Truwong Pai hoc Dén ldp Hdi Phong
3Vién Han 1am Khoa hoc - Céng nghé Viét Nam
Tém tit
Bai bao dwa ra mot s6 thong tin vé ham lwong trung binh cua cdc anion COs*, SO47,
NO3™ va cac nguyén té: As, Cu, Zn, Mn, Pb, Hg, ... trong tram tich c¢6 xu hiedng giam dan 12
ddo ra bién. Ham lwong cac anion, kim logi nang, hop chat thuoc trir sau co clo trong tram
tich chwa bi 6 nhiém. Ham lwong cdc nguyén té kim loai ning As, Cu, Pb, Zn trong dat trén
dao Bach Long V7 ciing chua co biéu hién 6 nhiém. Tuy nhién, da xudt hién mot sé diém di
thwong & cdc khu viee ¢6 hoat ddng cong nghiép, ndng nghiép va xir Iy chat thai.
Tir khoa: Moi truong nuoc, tram tich, nguyén 16, Bach Long Vi, ham luong, diém di
thuong.
Abstract
The paper presents some information on the average content of the anion CO3%, SO4*
, NO3™ and elements such as As, Cu, Zn, Mn, Pb, Hg,... in sediments were gradually
decreased from the islands to the sea. The results showed that the concentration of anions,
heavy metal ions and organochloride pesticides in sediments are uncontaminated. It was also
Bach Long Vi island soil quality expressed unpollution by As, Cu, Pb and Zn. However, a
number of anomalies in the area of industrial and agriculture activities, waste treatment
areas were appeared.

Keywords: Water environment, sediment, ions, Bach Long Vi, content, anomalies.

1. Pit van dé

Bach Long Vi la mot dao c6 vi tri chién lugc quan trong trong an ninh qudc phong, la
ngudn tai nguyén phong phu, co nhleu tiém nang, dé phat trién kinh té mang lai nhiéu gla tri.
Nhung hién nay, mdi truong va nguon tai nguyén quan dao Bach Long Vi dang phai d6i mat
v6i nhiéu thach thic 16n do bién ddi khi hau gy ra. Vi vay, viéc nghién ctru, phan tich, danh
gi4 hién trang moi truong tram tich quanh dao dé danh gia dugc muc do 6 nhidm moi trudng
tram tich va xac dinh ving tap trung va ving thiéu hut cac nguyén td trong tram tich 1a rat can
thiét. Nhiéu nguyén 6 hoa hoc, dic biét 1a nhom céc kim loai nang nhu Hg, Cd, Cu, Pb, ... khi
ton tai dudi dang ion s& rat linh dong, ching dé tham nhap vao co thé sinh vat thong qua con
duong dinh dudng, sé tryc tiép hoic gian tlep tac dong dén strc khoé con nguoi. Viéc nghién
clru vé moéi trudng Bach Long Vi ¢6 rat nhiéu, tuy nhién céc nghién ctru nay mai chi dua ra
céc két luan chung chung ma chua chi rd chat lwong méi trudng tram tich bi anh hudng nhu
thé nao do tac dong cua hoa chét bao vé thuc vat, kim loai nang va céac thanh t6 khac trong
moi trudng. Vi vy, ndi dung bai bio dé cap dén viéc danh gia tinh chat hoa ly, dic diém
phan bd cac anion, kim loai ning va thudc trir sdu co clo c6 trong tram tich ving bién dao
Bach Long Vi.
2. Phuong phap nghién cau
2.1. Phwong phap thu thap va téng hep tai liéu

Thu thap céc két qua cua cac cdng trinh nghién cttu vé mai truong tram tich & khu vuc
ddo Long Vi, trén co s& do c6 cac nghién ctu b sung, danh gié toan dién hon vé hién trang
moi truong vung ddo Long Vi va lan can.
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2.2. Phwong phap khao sat [dy miu ngoai thue dia

Str dung may do GA.4K ghi do xa phd ‘gamma day bién xung quanh bién dao Bach
Long Vi va may Inspecter SKD 96p do thong s6 xa moi truong trén dao va diéu tra vé hién
trang mdi trudng bién. Cac phuong phap v& b sung, dan day dudng ddng muc do cao dia hinh
doc theo dai bao quanh dao ciing duoc sir dung, két hop khao sét, 1y 165 mau tram tich day
bién, 25 mau mau dat trén dao va 16 mau tram tich bién ven bo.
2.3. Cac phu’(rng phap phan tich

Céc mau sau qua trinh khao sat dugc phan tich dé danh gia chat luong moéi truong
tram tich bién dao Bach Long Vi. Str dung céc phuong phéap phan tich truyen théng trong diéu
tra dja chit khoang san. Cac phu(mg phap phan tich dic thu trong diéu tra khao sat dia chit,
khoang san, dia chit moi truong bién dugc sir dung nhu xac dinh ham lugng cacbonat sinh
vat va hoa hoc; cac ion hip thu trong tram tich; ham luwong cacbonat hitu co bang phuong
phap Knop; xac dinh ham luong Fe*®, Fe*? bang phuong phap Vonkov sir dung H2SO4 IN dé
chiét va chuan d6 complexon, bicromat kali K,Cr,07; Cac phuong phéap phan tich kim loai
nang st dung phuong phap phan tich AAS; ICP-MS. Céc chi thi danh diu phan tir (OCPs va
PCBs) xé4c dinh bang phuong phap phan tich sic ki khi (GC-14B); phan tich tong hoat do o
va B trong nuéc, K, U, Th bang Detector Ge siéu tinh khiét;

2.4. Phuong phap tinh toan xir 1y s6 liéu

Két qua phén tich tinh toén bémg chuong trinh Excel, Sufer, Mapinfo,... va tién hanh
cac bude xir 1y s6 liéu. Panh gia chat luong moi truong tram tich bién st dung Quy chuan ky
thuat Qudc gia QCVN 43:2012/BTNMT va tiéu chuan chat lugng mdi trudng trim tich bién
ctia Canada. Panh gia chit luong moi trudng dat trén dao dia theo QCVN 03:2008/BTNMT.
3. Piic diém méi triromg dat, trim tich dio Bach Long Vi
3.1. Pic diém mdi truong tram tich [1, 4]

Trong tram tich viing bién ddo Bach Long Vi ¢ d¢ sau 0 - 50 m nudc, gia tri pH dao
dong trong khoang 6,32 - 8,14 va dat gia tri trung binh 1a 7,14.

Gia tri Eh dao dong trong khoang tir 90 - 185 mV, ¢6 gia tri trung binh la 132,57 mV.
Tram tich trong ving bién dao Bach Long Vi c6 mét s dic diém méi truong duge thong tin
trong bang 3.1.

Bing 3.1. Dic diém Eh, pH méi trwong tram tich dio Bach Long Vi

Kiéu mai truomg Khodng dao dong Eh, pH Pic diém phan b

Phén bd chi yéu trong khu vue tir
7,5 <pH < 8,5; 40mV < Eh < 150mV d6 sau 0 - 50 m nudc, la kieu moi
truong dac trung nhat.

Kiém yéu - oxy
hoa yéu

Axit yéu - oxy héa Phan b6 ¢ phia dong nam dao (tr

pH < 6,5; Eh > 150mV 45 - 60 m) va phia tay bic dao tir
manh
; 40 -50 m.
Kidm véu - ox Chi xuat hi¢n & khu vyc phia ty
, y y 7,5 <pH <8,5; Ehn > 150mV bac dao khoang 5,4 km? & do sau
h6éa manh 35-40m

Can ctr vao cac chi s moi trudng Eh, pH c6 thé xac dinh dugc 3 kiéu moi truong
thanh tao trAm tich trong vung bién dao Bach Long Vi d6 1a: kiém yéu - oxy hoa yéu; axit yéu
- oxy hoa manh; kiém yéu - oxy hoa manh.

Su phéan bd cac anion trong tram tich bién Bach Long Vi [1, 4, 10] nhu Sulphat, Nitrat,
Cacbonat 1a rat dong déu trong trAm tich bién, it bién d6i, c6 ham luong giam dan tir luc dia ra
bién v6i hé sd bién phan trong khoang 10 - 18% nhung sy di thuong dugc chi tiét trong bang
3.2.
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Bing 3.2. Pic diém phédn bo cdc anion trong tram tich bién Bach Long Vi

Pic diém Ham Ham
. lwong | 1Y9M€ | pic diém phan bé Piém di thwong
Anion (%) trung binh : :
(%)
(sop-?-) 42-57.10% | 50,8.10°3 biéng hin V — 10.05 57.10%% & phia tay bic dao
! o p 22 (& d6 sau 30 m nudc).
1 vanh di thuong ¢ phia tay
: Phan b ddng déu |dao véi dién tich khoang
?'I\'Ig?t) o%gg?oﬁ 0.025.10°° | trong tram tich, hé s6 |1,2 km?,1 diém & phia nam
T bién phan V=16,27% |ddo ¢ do sadu 3m véi ham
luong 30,28.1073%.
... |Chihinh thanh mot diém dj
Phan b6 rat dong deu, |thuong v4i mirc ham lugng
%Cc)bf_;‘at . 10i%31_o-3 6,24.10° | hé s6 bién phan 11,12.10% phan bd & phia
: e V = 17,38%. bic dio (& do sau 30 m
nude).

Xét vé phan bd cac nguyén td trong trim tich, 4p dung QCVN 43:2012/BTNMT va
tiéu chuan veé chét luong moéi trudng tram tich cua Canada dé xac dinh muc do 6 nhiém do6i
v6i cac nguyén t6 trong tram tich. Gia tri trung binh vé ham luong mot s6 nguyén té asen,
dong, kém, chi, thue té dugc so sanh voi tiéu chuén thé gidi va ti s6 ctia ham lugng trung binh
cua cac nguyén t6 trong tram tich ving nghién ciru so voi ham lugng trung binh ciia nguyén
tb trong tram tich blen néng thé giéi (Td) duoc dugc ghi trong bang 3.3.

* Td: Ti s6 ciia ham lwong trung binh cua cdc nguyén 16 trong tram tich ving nghién
civu chia cho ham lwong trung binh ciia nguyén té trong tram tich bién néng thé gidi.

Nhin vio bang 3.3 ta thdy, sy phan bd cac kim loai rat khac nhau trong khu vuc
nghién ctru. Cac diém di thuong xuat hién ¢ tdy nam déo va bic déo & cac do sau khac nhau.
Ham luong cac nguyén t6 trong trim tich bién Bach Long Vi c6 xu hudng giam dan tir dao ra
bién va phan bd dong déu trong tram tich voi ham lwong trung binh nho hon ciia thé gidi nén
chua c6 biéu hién ctia 6 nhiém. Cac nguyén té kim loai ning chwa c6 biéu hién 6 nhiém, van
& mirc an toan so voi QCVN 43:2012/BTNMT. Diéu d6 cho thay chat lwong méi trudng tram
tich viing bién Bach Long Vi twong d6i sach.

Pénh gia vé sy phan bd cac hop chét thudc trir sdu géc clo (OCPs) va chét thai cong
nghiép polyclobiphenyl (PCBs) trong tram tich [1, 4, 10], két qua phan tich mau tram tich
tang mit viing bién Bach Long Vi cho thay thanh phan cia OCPs kha da dang trong do chu
yéu c6 mat ctia 2 hop chét 4,4-DDD va 4,4-DDT c6 ham luong chil yéu trong miu tram tich
con cac hop chiat «BHC, BBHC, BHC, 44DDE chiém ham lugng nhé dao dong trong khoang
0- 0,04 ng/g.

Trong tram tich tang mat ving bién Bach Long Vi, thanh phan ciia PCBs gom dong
phan cta nhém it clo dén nhiéu clo. Cac ciu tir tong 3Cl, tong 5CI va téng 6C1 ¢6 ham luong
dao dong trong khoang 1an luot 1a (0,14 - 0,19 ng/g, trung binh 0,16 ng/g), (0,57 - 0,72 ng/g,
trung binh 0,64 ng/g), (3,22 - 3,64 ng/g, trung binh 3,5 ng/g).
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Bing 3.3. Pic diém phén bé cdc nguyén té trong tram tich

Pic diém QCVN
43:2012/BTNMT
Ham luo Heé Tram tich nwéc
Ham luong i:’:la ;rh_éng S (;f Diém di thuong (diém khéc lg va nwéc miin
B gi6i Td thwong) va noi phan bo Theo don vi
khéi lwong kho
Nguyén 0
t(? y (mg/kg)
C6 4 di thuong ¢ phia tay béc
dao (tir 35 - 40 m nudc) co dién 116
s by 2 2 ]
Asen (As) | 0,089.10°% |0,1.10%0 |0,89 | Uch 12 2,2 km*, 0,86 km*, 5,91 5416715304
km® va ham lugng cao hon mirc
TB cua thé gioi. Phia Bac dao (6
diém). Phia tay bac (1 diém).
1 di thuong ¢ khu vuc tdy nam
‘ dao & do sau 25 - 30 m nudc.
bong 30 30 Ngoai khu vuc nghién ctru con 108
(Cu) 1.98.10%% 1 410%% 1 0.5 |15k thanh 4 diom di thuong| (0,108.10°0%)
khéc ¢ phia tay, tdy nam va phia
dong.
1 diém c6 ham luong 1,09 -
1,3.10% phan bo & khu vuc tay
~ 30 30 nam dao ¢ d6 sau 25 - 30 m 271
Kem (Zn) | 0.73.107% 1 2.107% - 10.365 | 1 6c va 4 diém khac o phia tay | (0,271 10%9%6)
bac, phia tdy ddo va phia tay
nam dao.
Pb khong hinh thanh vanh di
thuong ma chi hinI} thénh7 4
diém di thuong bao gom: 2 diém
. 30 30 ¢ phia tay bac dao (dd sau 30 m 112
Chi (Pb) | 1,17.10%% 2.10%% 10,585 nuéc); 1 diém & phia dong nam | (0,112.103%)
dao c6 ham luong 2,3.10°% (dd
sau 25 m nudc); 1 diém & dong
dao (do sau 42 m nudc).
Thiy Hinh thanh 5 diém di thuong 0.7
-3g A I , A ) , )
ngan (Hg) 0,0085.10% phan b6 6: phia dong ddo, phia (0.0007. 10%%)

tdy nam dao va tay bac.

Nhu vay, ving bién Bach Long Vi ¢6 mat hau hét cac hop phan hiru co cta thude trir

sau goc clo, VOl nhimng mic ham luong khac nhau. Qua két qua trén cho thay ham luong
thudc trir sdu gbc clo va chit thai cong nghiép pOIyCIOprhenyI c6 céac hop phan hiru co su
dung theo timg thoi ky khac nhau. Theo sy tich iy va phéan b clia cac hop chit, so véi tidu
chuan Canada va QCVN 43:2012/BTNMT thi ham luong thuoc trr sdu goc Clo (OCPs) va
chat chét thai cong nghiép pOIyCIOprhenyI (PCBs) thap hon rét nhiéu, do d6 tram tich ving
bién Bach Long Vi chua c¢6 biéu hién 6 nhidm boi cac hop chat nay.
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3.2. Pic diém mai trwong dit trén dao Bach Long Vi

Bing 3.4. Pic diém ciia cdc nguyén t6 kim logi niing trong dit trén dio Bach Long Vi

Pic diém |Ham lwgng

(mg/kg dit QCVN Pi¢m di thwong

A 03:2008/BTNMT 7 . 5

Nguyén to kho) (diém khdc thuwong)

Asen (As) 36-41 Nho hon gia tri cho |2 diém: khu nha may di¢n va khu

phép Xt ly nuéc.

Nhé hon gia tri cho |2 diém: khu nha may dién va khu

Bong (Cu) 31-342 1 hhép xtr 1y nuée.

Nho hon gia tri cho |3 diém: khu nha may di¢n, khu xu

Chi (Pb) 29.8-352 phép 1y nu6ce va Tay Phuong.

Nho hon gid tri cho |Chi xuat hién 1 diém ¢ Tay

Kém (Zn) 135-140 | e Phuong,

Cac khu vuc nghién ctru 1a nha may dién, khu xir 1y nude, khu xir 1y chat thai Tay
Phuong. Theo QCVN 03:2008/BTNMT, két qua phan tich va xir 1y s liéu cho thdy, méi
truong dat trén dao Bach Long Vi xuit hién mot sé diém di thudng ciia cac nguyén t6 kim
loai nang As, Pb, Cu, Zn. Nhu vay, moi truong dét trén dao Bach Long Vi chua bi 6 nhiém
boi cac kim loai nang. Tuy nhién, cac diém di thuong cua cac kim loai nang nay gan lién voi
cac khu hoat dong cong nghiép, ndong nghiép, xir 1y chat thai trén dao Bach Long Vi.

4. Két luan

Tir cac két qua nghién ctru trén cho thay, tram tich dao Bach Long V1 tiéu biéu cho
vung bién dao ngoai khoi, voi cac thong 5O ‘mdi truong theo 3 dang khac nhau tir méi trudng
kiém yéu - oxy hoa yéu; méi truong axit yéu - _oxy hoa manh va moéi truong kiém yeu oxy
hoa manh. Pao Bach Long Vi la noi chiu nhiéu tac dong cua cac hoat dong danh bat nudi
trong thuy hai san va cac hoat dong giao thong thuy, vi thé ham luong trung binh cua céac
anion va cac nguyén t6 co xu hudng giam dan tir dao ra bién. Ham luong céac anion, kim loai

nang, cac hop chat thudc trir sdu va co clo trong tram tich con & mirc thap hon nhiéu so véi
QCVN 43:2012/BTNMT.

Moi truong dat trén dao chua biéu hién 6 nhiém béi cac kim loai ning Tuy nhién,
cling da xuat hién mot s6 diém di thudng ctia cac kim loai ning As, Cu, Pb, Zn ¢ cac khu vuc
c6 hoat dong cong nghiép, nong nghiép, xur ly chét thai. Do dé, can c6 céac bién phap quan ly
chit ch& d6i véi cac hoat dong nay, bao vé moi trudng dam bao viéc phat trién bén viing.
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Nghién ciru su tao phirc ciia mét s6 ion kim loai véi Glyxin
bz"lng phwong phap phé hfip thu hfﬁng ngoai
Research on the creation of complex of some metal ion with Glycine
by infrared absorption spectrum method

L& Vin Huynh', Ng6 Kim Dinh?

YTruwong Pai hoc Kinh té - Ky thudt Cong nghiép,
lehuynh1058@gmail.com

szo"ng Dai hoc Hang hai Viét Nam

Tom tat

Phikc chdt ngdy cang dwgce sir dung réng rdi trong nhiéu linh viee nhue: cdng nghiép,
néng nghiép, ché tao vit liéu mdi, thiee pham, dwoc pham, my pham, xit Iy nwéc thdi bao vé
méi truong, chuyén héa cdc hop chdt hiru co. Trong néng nghiép, nguoi ta da sir dung phan
vi lwong dudi dang phire chdt véi cde aminoaxit, lam tang dé mau mé ciua dat, ting san
lwong lia va ché. Xong, khdng phai phirc chdt nao cing c6 thé sir dung duwoc vao thuc tién,
boi moi phu’c chat dwoc déic trung bang hang 6 ben Néu phu’c chat c6 hang s6 bén qua Ién,
thi khong co hoat tinh xuc tac, néu phirc co hang s6 bén qud nho, thi lai dé bj thity phan trong
méi trieong kiém. Chinh vi vdy, chi c6 mot s6 phirc chdt méi c6 kha ndng g dung vdo cdc
qud trinh céng nghé san xudt. Bai bdo nay la két qua nghién ciru si tao phirc ciia mot sé ion
kim logi Co®*; Ni?*, Zn?* va Cu?* véi glyxin bang phwong phdp phé hdp thu hong ngoai. Két
qua nghién civu s€ la co s¢ khoa hoc cho viéc sir dung cdc phire chdt nay vao trong cdc qud
trinh céng nghé san xudt.

Twr khoa: Su tao phure, xuc tdc phic.
Abstract

The complex has been increasingly widely used in many fields such as industry,
agriculture, manufacturing, new materials, food, pharmaceutical, cosmetics, wastewater
treatment for environmental protection, metabolizing organic compounds. In agriculture, it
has been used as a micronutrient fertilizer complexes with amino acids, increase soil fertility,
increase rice production and tea. However, not all complex can be applied in practice,
because each complex is characterized by constant reliability. If the constant reliability of the
mixture is too high, there is no catalytic activity, if it is too small, the complexes are
vulnerable to hydrolysis in alkaline solution. Therefore, only a number of new complexes
have potential application in the production technology. This paper presents the research
results of complexing metal ions Co?*; Ni?*; Zn?* and Cu?* with glycine, using method of
infrared absorption spectrometry. Research results will be the scientific basis for the use of
these complexes in the production process.

Keywords: The complexing, catalytic complex.

1. Pit van dé

Phtic chit ngay cang duoc sir dung rong rii trong nhiéu linh vuc nhu: Trong cong
nghiép, ché tao vat liéu méi, trong thuc phém, duoc phém, xu Iy nudce thai bao v€ moi truong,
chuyén hoa cac hop chét hitu co.

Trong ndng nghiép, ngudi ta da st dung phan vi luong dudi dang phirc chét véi cac
aminoaxit 1am ting d6 mau md cua dat, lam ting san luong lta va san luong che. Song,
khong phai phuc chét nao cling co thé st dung dugc vao thuc tién, boi moi phuc chit duge
dic trung boi hing s6 bén. Néu phire chat c6 hang s6 bén qua 16n, thi khong cé kha ning xuc
tac. Néu phuc chat c6 hang sé bén qua nho, thi dé bi thuy phan trong moi truong kiém.
Nhimg phirc chat c6 hoat tinh xtc tic phai co hang s6 bén phu hop. Do d6 chi co mot s6 phirc
chat, méi co kha ning ing dung vao trong mot sd cac qué trinh cong nghé san xuat. Cac phirc
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chét hay duogc st dung nhét dugc tao ra, tr mot s6 ion kim loai chuyén tiép voi cac ligand
httu co nhu glyxin [1, 3, 4].

Glyxin 13 a - aminoaxit don gian nhat, khong c6 nguyén tir cacbon bat dbi trong phan
tir. Trong phan tu chira 2 nhém chire: nhoém cacboxyl - COOH va nhém amin - NHz. Do d6
chung thé hién tinh chat ludng tinh va trong dung dich ton tai & dang ion ludng cuc:

HsN* — CH, — COO -

Do trong phan tir chira dong thoi hai nhém - NH, va - COOH, nén cic o - aminoaxit
¢6 kha ning tao phirc voi nhidu ion kim loai chuyén tiép d va f.

Kha ning tao phirc cuia glyxin duoc quyét dinh boi hai nhém chirc - COOH va - NHa.
Nguyén tir nito & nhém NH2 ¢6 kha nang cho electron, dé tao nén mot lién két cho nhan véi
jon kim loai. Trong khi d6 ion H* ciing dé dang tach ra khoi nhém - COOH dé tao thanh
COO, nhém nay dé dang tao thanh mot lién két cong hoa tri voi ion kim loai thong qua
nguyén tor oxi [2, 3, 5].

Dé nghién ctru sy tao phirc cua cac ion kim loai véi glyxin, ngudi ta sir dung phuong
phap phd hap thy hong ngoai. Khi cic phan tir twong tac voi cac ving anh sang s& hap thu
nang lugng anh sang va xay ra cac qua trinh khac nhau nhu quay phan tir, dao dong nguyén tir
trong phan tr, kich thich cac electron lién két,... Moi qua trinh nhu vy déu doi hoi mét bire
xa dién tir c6 tan sd dic trung dé kich thich. Birc xa hong ngoai dac trung cho sy kich thich
chuyén dong dao dong cua nhom nguyén tir trong phan tu. MGdi lién két trong phan tur déu hap
thu mot birc xa c6 tan s dic trung phu thudc vao ban chat lién két, cdu tao phan tu, cac
nguyén tr, nhom nguyén tir xung quanh [2, 4].

Khi di vao cu noi cua phtic chét, cac tan sd dic trung cua cadc nhom chirc trong phéi
tir, bi dich chuyén nhiéu so v6i phdi tir tw do hodc bién mat va trong phd ctia phirc chat co thé
xudt hién thém nhiing dai phé méi. Khi so sanh phd ciia phirc chét véi phd ciia cac phdi tir tu
do, ta thu duoc thong tin vé su tao phirc giita phéi tir va ion trung tim nhu kiéu lién két. Dé
chtng minh sy phdi tri cua ion kim loai v6i nguyén tir nito trong nhom NH> trong phan tu
glyxin, ta phai so sanh tin sd dao dong dic trung cua lién két N — H trong phire chat Vol
glyxin tu do. Pho hap thy hong ngoai con cho ta biét mirc d6 hidrat cta phirc chat, véi su ton
tai cua dai pho rong dac trung, cho dao dong hoa tri cua lién két O — H cua nudc, trong vung
ttr 3200 - 3600 cm 1 [3, 4].

Duya vao pho hép thu hdng ngoai ta c6 thé nhan biét cac dong phan cis - trans. Do cu
hinh trans c¢6 tim ddi xtng, nén cac dao dong ddi ximg ddi voi tam dbi xtimg d6 s& khong
hoat dong trong ph6. Dbi voi dang cis, cac dao dong ddi xing va bat dbi ximg déu hoat dong
trong phd hong ngoai, nén phd c6 dang phirc tap hon [3].

Bai béo nay 1a két qua nghién ctru su tao phic cia mot sd ion kim loai Co?*; Ni?*;
Zn%* va Cu?* véi glyxin bang phuong phap pho hap thy hong ngoai. Két qua nghién ciru sé 1a
co so khoa hoc cho viée sir dung cac phirc chit nay vao trong cac qué trinh cong nghé san
Xuét.

2. Phuong phap nghién ctru

Céac hoa chét duoc st dung dé nghién ctru c6 do sach PA ctuia hang Merck CHLB Drtic
san Xuét, co do tinh khiét cao, la cac mubi chira céc ion kim loai tao phurc nhu: NiCl..6H20;
CoCl2.6H20; Zn(NO3)2.6H20 va Cu(CH3COO0)2.H.0.

Glyxin c6 cong thirc phan tir C2HsO,N va cong thirc cau tao 1a NH, — CH, — COOH,
dong vai trd 1a ligand tao phtrc véi cac ion kim loai Co?*; Ni?*; Zn?* va Cu?*. Glyxin ¢ khoi
luong phan tir 13 75,07; ¢6 pKa = 2,21; pKp = 9,15 (¢ 25°C), 14 chét rdn mau tring, tan nhiéu
trong nudc.

Glyxin 13 aminoaxit don gian nhét, n6 khong chira nguyén tir C bat dbi, nén khong co
dong phan quang hoc. Trong dung dich glyxin ton tai & dang ion ludng cuyc: H3N* — CH, —
COO.
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Trong phan tir glyxin ton tai ca nhom cacboxyl - COOH va nhém amin - NHy, nén khi
thay doi méi truong, dan dén sy thay doi trang thai ton tai cia no. Trong mdi trudng axit, nhom
NHa s& tac dung voi ion HY, con trong moi truong bazo, nhom - COOH sé tac dung vGi ion OH ™.

Nghién ctru su tao phirc cia cac ion Co?*; Ni?*; Zn?* va Cu?* véi glyxin, st dung
phuong phap phé hap thu hong ngoai trén may IMPAC 410 - Nicolet - Thuy S, tai Vién Héa
hoc. Méu duoc ép vién rin v6i KBr.

'Phuong phap phé hap thu hong ngoai la mot trong nhiing phwong phap vat ly hién dai,
cho biét nhiéu thong tin quan trong vé thanh phan va cdu tao cua phtrc chét, nd cho phép
khang dinh mot cach dinh tinh sy tao phic gitra ph01 tr va ion trung tam.

3. Két qua va thao ludn
3.1. Tong hop cac phirc chét

Téng hop phuc cta Co(Il) vai glyxin béng cach: Hoa tan 0,01 mol mudi CoClz.6H,0
trong 20 ml C2HsOH trong cdc 250 ml, thém tiép 0,02mol glyxin dé duoc hoa tan trong 20 ml
nude cat. Hon hop duoc gitt ¢ 50 - 60°C va khudy tron déu trén bep khudy tir, thinh thoang
thém vao hon hop phan tmg vai ml C2HsOH. Khi nudc trong hdn hop phan tng con mot
luong tbi thiéu, thi ngung dun, dé ngudi, thém C2HsOH, khuéy nhe, théy c6 két tua tach ra.
Loc, rira két tia, say kho ¢ nhiét do 50°C, sau d6 cho vao binh hat am. Phirc thu duoc c6 mau
hong nhat, tan trong nuéc, khong tan trong con, axeton, CCls, CHCls.

Téng hop hidroxit kim loai Ni** va Zn%**: Can mot lugng chinh xac mudi kim loai
NiCl2.6H20 hoic Zn(NO3)2.6H20, tmg véi nong do 0,01 mol kim loai, cho tac dung véi mot
luong vira dit NaOH, thu duoc Ni(OH)2 va Zn(OH)2. Loc rira két tia, sdy kho & nhiét do 50 +
60°C.

Tong hop phirc chat ciia ion Ni(IT) va Zn(II) véi glyxin:

Ni(OH)2 + 2NH2CH2COOH + (n—2)H20 — Ni(NH2CH.COO),.nH,0
Zn(OH)2 + 2NH2CH>COOH + (n—2)H20 — Zn(NH2CH2COO),.nH>0

Cho Ni(OH)2 hay Zn(OH)2 vao cbc 100 ml, thém tiép 0,02 mol glyxin, khudy déu
bang may khudy tir & nhiét d6 70°C, dén khi dung dich trong sudt. Dung dich c6 mau dic
trung cua ion kim loai. Co can dung dich dén khi con khoang 5 - 8 ml, thi ngimg gia nhiét,
thém C2HsOH vao, khudy nhe, thdy c6 két tia tach ra. Loc, rira két tia, siy kho, sau dé cho
vao binh hut m.

Céc phuc chét thu duge déu tan trong nudc, khong tan trong con tuyét dbi, axeton,
dietylete, CCls, CHCIs. Phtrc ctia niken ¢6 mau xanh lam, phirc cia kém khong mau.

Téng hop phirc Cu(Il) véi glyxin:

Cu?* + 2NH2CH2COOH + nH20 — Cu(NH2CH2COO0)2. nH20 + 2H*

Hoa tan 0,01 mol mudi Cu(CH3C0O0)2.H20 vao 25 ml nudc ¢ nhiét d6 60°C, rdi thém
vao 25 ml CoHsOH dugc dung dich 1.

Hoa tan 0,02 mol glyxin vao 25 ml nudc ¢ nhiét d6 60°C dugc dung dich II. Tron
dung dich I va II giit nhiét d6 & 60°C, khudy deu thi thay két tia bong mau lam dam tach ra
khoi dung dich. Lam lanh hén hop bang da mudi, dé két tua tach ra hoan toan, loc rira két tua,
sdy kho ¢ 50°C, thu duoc chit rin mau lam dam, dang bot rat toi x6p.

Tong hop dang trans- cua phirc Cu(Il) véi glyxin: Trong qua trinh tong hop dang cis-
ctia phirc Cu®* véi glyxin, khi loc rira két tia, gitr lai nuéc loc. Lay 10 ml nuée loc d6 cho vao
binh non chira 1gam glyxin va 1,5 gam dang cis- cua phirc Cu?* véi glyxin va tién hanh dun
hoi luu & nhiét d6 60°C trén bép khudy tir trong 2h, thi thay xuat hién két tia mau xanh tim.
Loc, rura két tua, say kho6 ¢ 50°C. San pham thu duoc 1a chit rdn mau xanh tim, dang bt min.
3.2. Nghién ctru cac phire chit biang phwong phap pho hip thu hong ngoai

Phtrc chat da tong hop va glyxin, déu dugc ghi trén may quang phd hip thu héng
ngoai IMPAC 410 - Nicolet - Thuy Si, mau duoc ép vién ran véi KBr. Dai phd héap thu trong
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pho hdng ngoai ctia cic mau phuc chat, so sanh voi pho cua glyxin. Két qua nghién ctru duoc

thé hién trén bang 1.

Bing 1. Phé hip thu héng ngogi ciia glyxin va ciia phirc chit (cm™)

STT Hop chit V5sCO0 00 yNH * wNH, yOH
1 | Glyxin 1609,78 | 1408,94 | 3169,02 - -
2 | Ho[CoCly(gly)2] 1609,14 | 1408,44 - 3171,08 -
3 | Ni(gly)2.2H:0 1568,90 | 1396,92 - 3182,29 | 3340,09
4 | Trans-Cu(gly)2.Hz0 1600,58 | 1385,92 - 3268,36 | 3318,57
5 | Cis-Cu(gly)2.Hz0 1602,96 | 1388,94 - 3261,19 | 3340,09
6 | Zn(gly)2.H20 1591,48 | 1393,36 - 3277,35 | 3440,30

Pho hip thu hong ngoai ciia glyxin, ¢ dai phd hip thu rong, cudng do trung binh
trong vung 3200 + 2900 cm.

Dii ¢6 s6 song 3169,02 cm* duoc quy gan cho dao dong hod tri ctia nhdém NHs*, con
dai phd ¢ 2898,58 cm™* tmg vé6i dao dong hoa tri ctia nhom CH (vEH).

Gia tri V\"3* nam & ving song thap hon nhiéu, so véi vi tri chuan caa V™, (3400 cm™
1Y 1a do c6 su twong tac gitta nhom NHs* va nhdm COO™ trong ion ludng cuc glyxin. Céc dai
hép thu & 1609,78 cm™* va 1408,94 cm* tuwong tmg voi dao dong hoa tri bat ddi xtimg va dbi
xtng ctia nhém COO ~ hinh 1.
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Hinh 1. Phé hép thu hong ngoai
cua glyxin

Hinh 2. Phé hép thu hong ngoai
cua dang cis cua phirc Cu+ vdi glyxin

So sanh pho hip thu hong ngoai ciia cac phtrc chit, voi phd clia glyxin & trang thai tu
do, thi thiy rang:

Dai dao dong bat ddi ximg ciia nhém COO~ (vas°°7) & 1609,78 cm* trong glyxin tu
do dich chuyén vé ving 1568,90 + 1602,96 cm™; con dai dao dong d6i ximg cia nhém COO
- d6i xtmg vs°°° ~ & 1408,94 cm* dich chuyén vé ving 1385,92 + 1396,92 cm™™.

Diéu nay chimg t6, lién két phdi tri giita cac ion kim loai véi glyxin, da duoc thuc
hién qua nguyén tr O ciia nhom cacboxyl 1am lién két C - O bi yéu di.

Miat khac, dai vNHs* ¢3169,02 cm™ ctia glyxin tu do, da dich chuyén vé ving c6 sb song
cao hon 3171 + 3277 cm* cua cac phirc chét, day 1a dai phd dao dong hod trj cia NHa (VVHy).

Tuy nhién, cic dai nay lai nAm & ving c6 sé song thap hon so véi dai V™, chuén
(3400 cm™). Chung 6, di co su tao thanh lién két gitta cac ion kim loai voi nguyén tr N cta
glyxin. Lién két cho nhan M?*«N, lam giam mat d6 electron giita N - H va lam lién két N -
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H yéu di. Nhu vdy, glyxin 1a phdi tir hai cang, su phdi tri giita glyxin va ion kim loai M%*
duogc thyc hién qua nguyén tir O va N, tao thanh vong 5 canh tuong dbi bén.

Ngoai ra, trén phd hip thu hong ngoai cua cac phirc chit Cu?*, Zn?*, Ni** véi glyxin
cOn xuét hién dai hép thu & khoang 3318,57 + 3440,30 cm™L, dic trung cho dao dong hod tri
cia nhém OH™ trong nudce, dai nay khong ton tai trong phd cua phire Co?*. Piéu nay ching to
trong phan tir phitc cia Co?" khong chtra nudc, con cac phuc cia Cu?t, Zn?*, Ni?* ¢6 chira
nuée duge thé hién trén hinh tir 2 dén 6.
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soc-owox

11
10
09
08 L. I
07
06 il
| \

‘wn

04 ;“;’ “"‘\_.‘ ‘ {‘ ‘ ‘ ‘

03 / Y |

i / \ / ‘\ ‘! t\‘ ,w‘ﬂ HH
/ w“\ ‘\w\ m\

01 / \\ “‘r‘

/ \ i
00 il N \, V

05

e

e

2500 2000

Wavenumbers (cm-1)

4000 3500 3000 1500 1000 500

Date: Sat May 16 06:00:09 2009 Ni(gly)2. K8r
Scans: 64

Resolution: 4.000

cosmo~omo>

f‘" H \
Y. u \Q \w' Ju

|

2500 2000
Wavenumbers (cm-1)

1500
Date: Sat May 16 05:49:43 2009 Cofgly)2. K8r
Scans: 64

Resolution: 4.000

Hinh 5. Phé hép thu hong ngoai
cia phirc Ni** véi glyxin

Hinh 6. Phé hép thu hong ngoai

ciia phirc Co*" véi glyxin

So sanh ph6 hap thy hong ngoai & dang cis- va dang trans- cta phirc Cu?* véi glyxin,
nhan thiy dai vasc°° va v, trong phd ctia hai phitc nay c6 dang khac nhau, phd dang cis-
phurc tap hon dang trans- hinh 2 va hinh 3.

Trong phd hong ngoai dang cis-, dai dao dong hoa tri cua NH2 1a mdt dai kép, véi hai
dinh & 3167,94 cm™ va 3261,19 cm™. Con trong phd dang trans- nd chi 1a mot dai don &
3268,36 cm‘l v6i mot vai phd khong rd nét. Dao dong hoa tri bat ddi xung Vascoo trong phd
dang cis- cling dugc tach thanh hai pic 0 1673,59 cm™ va 1602,96 cm?, con trong phd dang
trans- no chi c6 mot dinh ¢ 1584,15 cm™

Diéu nay duoc giai thich 1a do cu hinh trans- c6 tim d6i xtmg, nén cac dao dong dbi
xtng dbi v6i tam dbi xtng, s& khong thé hién trong phd. Ddi véi dang cis-, cac dao dong ddi
xtng va bat ddi ximg déu thé hién trong phd hong ngoai, nén phd cé dang phirc tap hon.
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4. Két ludn

D3 téng hop duogc cac phic chat cua ion kim loai Cu?*; Zn?*: Ni?* va Co?* véi glyxin
ung voOi cac cong thuc tuong u'ng la Cu(gly)2.H20, Zn(gly)2.H20, Ni(gly)2.2H20,
H2[CoClx(gly)2], riéng phiic cia Cu?* véi glyxin da tong hop dugc ca dang cis- va trans-.

Bang phuong phap phd hép thu hong ngoa1 da xac dinh dugc su tao phuc gitta cac
ion kim loai Co?*, Ni?*, Zn?* va Cu®" lién két phdi tri véi glyxin thong qua nguyén tir oxi va
nito.

Trong phén tir phitc ctia cic ion kim loai Ni?*, Zn?** va Cu®* véi glyxin cé chira nuée,
con trong phan tir phirc ctia Co?* véi glyxin thi khong chira nuée.

Két qua nghién ciru 13 co s khoa hoc cho viée img dung phirc chat vao trong cac quéa
trinh cong nghé san xuat.
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Nghién ctru xir Iy nuée thii nha may san xuat gidy
bang phwong phap fenton dién héa
Research on wastewater treatment of paper factory
by fenton electrochemical method

L& Vin Huynh', Ng6 Kim Dinh?
YTruong Pai hoc Kinh té - Ky thudt Cong nghiép,
lehuynh1058@gmail.com
szo"ng Dai hoc Hang hai Viét Nam
Tém tit
Mbi truong song dang ngay cang bi 6 nhiém nghiém trong béi cdc chdt thdi, rdc thadi
doc hai, nudc thai sinh hogt, dac bi¢t la nuoc thai cong nghzep lam o nhzem méi truong dat,
khéng khi va 6 nhiém nguon nwée nhie: nwée thai ciia nha mdy san xudt glay chua qua xu Iy
thai ra moi trLfO'ng lam tan diét moi truong song cua cdc sinh vat. Do do, can phai xir ly logi
nuwedc thai ndy trudc khi thai ra moi truong. Nhiéu phwong phdp héa Iy dwoe dwa ra de xir Iy
loai nuée thai ndy. Bai bdo nay la két qud nghién civu xir 1y nude thai nha mady san xudt gidy,
bang phuwong phap Fenton dién hoa, da xdc dinh dwoc cdc thong s6 16i uu la pH = 3, mdt do
dong dién dp la 15 mA/cm? va nong d Fe*™ = 10~ 3M. Sau 360 phiit xir 1y COD ciia nude
thai, dat hiéu sudt 86,2%. Két qua nghién cuu la co so khoa hoc cho viéc ap dung vao cdc
qud trinh céng nghé san xudt.
Tir khoa: Nuoc thai, Fenton dién hoa.
Abstract

The living environment is becoming more and more polluted because of wastes,
hazardous waste, domestic waste water, particularly industrial waste water, polluting the soil
environment, atmosphere and water such as: untreated waste water from paper production
factory, discharging into the environment, eradicating living environment of organisms.
Therefore, it is essential to handle this type of waste water before discharging into the
environment. Many physical and chemical methods are introduced to handle this type of
waste. This paper presents the research results of the waste water treatment of the paper
production factory, using the method of electrochemical Fenton, the optimal pH is 3, the
density of voltage line is 15 mA/cm? and the concentration of Fe?*is 10~ M. The efficiency of
treatment after 360 minutes is 86.2% for COD. The research results are the basis for the
application of science to the production process.

Keywords: Waste water treatment, electrochemical Fenton.

1. Pit van dé

MBoi truong sdng dang ngdy cang bi 6 nhiém nghiém trong bdi cac chat thai, rac thai
doc hai, nudc thai sinh hoat, ddc biét la nude thai cong nghiép, lam 6 nhlem mdi truong dat,
khong khi va 6 nhiém ngudn nudc nhu: nudc thai cua nha may san xuat gidy chua qua xtr 1y
thai ra moi truong, lam tan di€t moi truong song cua cac sinh vat [6, 8].

Trong nudc thai nay chua nhiéu cac hop chét hitu co tan trong nudc, c6 doc tinh hodc
kho bi phan huay sinh hoc. Néu ap dung phuong phap phan huy sinh hoc thi khong hiéu qua,
boi can thoi gian lau dai. Do d6, can phai xir Iy loai nudc thai nay trudc khi thai ra moi
truong, nhiéu phuong phap héa 1y dugc dua ra dé xu 1y loai nudc thai nay. Phuong phap
Fenton dién hoa dugc ap dung dé xir 1y, to ra rat ¢6 hiéu qua trong qua trinh xir 1y nudc thai
nha may san xuit gidy [1, 2, 4, 5].

Phuong phap Fenton dién hoa 1a qua trinh str dung cac tac nhan phan tmg sinh ra trong
qua trinh dién héa nhu OH*, 1am tac nhdn oxi héa rat hiéu qua cac hop chit hiru co, cac gbc
tu do OH* duoc tao ra ngay trong qua trinh xir Iy nude thai, chung c6 tinh oxi héa rat manh,
¢6 kha nang phéan hily cac hop chat hitu co chira trong nudc thai, thanh cac hop chat khac c¢6
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khéi lugng phan tr nho hon, it doc hai hon, néu oxi hoa sdu, thi san phém cudi cung s¢€ la
CO2vaH0[3,7,8].

Mit khac, tac nhan oxi hoa H,O, va mubi sit twong dbi ré va co sin, dong thoi khong
gdy doc hai va dé van chuyén, dé su dung, cho hiéu qua oxi hoa cao, cao hon rat nhiéu so véi
chi sur dung H20: [3].

Bai bao nay, la ket qua nghién ctru str dung phuong phap Fenton dién hoa, dé xur ly
nuée thai nha may san xuét gidy, da xac dinh dugc cac thong s6 t6i wu & moi truong pH = 3,
mat d6 dong dién ap 1a 15 mA/cm? va ndng do ion [Fe**] = 10~ 3M. Sau 360 phut xir Iy, COD
cua mau nudc thai, dd giam 86,2%.

Két qua nghién ctru 13 co s& khoa hoc cho viéc ap dung két qua nghién ctru vao cac
qua trinh cong nghé san xuat.

2. Phuong phap nghién ctru

Céc hoa chat duge st dung c6 d6 sach PA do CHLB Dtic san XUuat. Qua trinh Fenton
dién hoa xay ra theo co ché sau:

Tai andt xay ra qua trinh oxi hoa nudc, tao ra oxi phan tir theo phwong trinh:

2H,0 — 4e — O + 4H* (1)
Tai catdt Oz phan tur sinh ra lai bi khtr dé tao thanh H,0; theo phuong trinh:
02 + 2H* + 2e — H»0- (2)

Pién cuc am duogc lam béng sdt va duoc tan ra trong qud trinh dién phan dé cung cép
nguodn ion Fe?* vao trong dung dich, dién cuc nay cé thé dugc thay thé bang tam sit khac khi
cuc 4m bi &n mon hét. Phan tmg Fenton xay ra giita Fe?* va H,0; theo phuong trinh:

Fe** + H202 — Fe** + OH* + OH - ©)
lon Fe3* lai tiép tuc bi khir thanh Fe?* truc tiép trén catdt theo phuong trinh sau:
Fe¥* +e — Fe?** 4)

Cu nhu vay, qua trinh Fenton dién hoa lién tuc xdy ra trén céc dién cuc. Qua trinh
Fenton dién hoa bao gém 2 chu trinh:

- Chu trinh oxi héa - khir c4c ion sit;

- Chu trinh oxi héa nudce va khir oxi trén cac dién cuc.

Trong qué trinh Fenton dién hoa tiiy theo cach dua ngudn ion Fe?* vao hé, ma ta c6
qué trinh Fenton cuc duong va qué trinh Fenton cuc am.

Qua trinh Fenton cyc duong, thi dién cuc Fe dugc st dung lam cuc am, la nguén cung
cap ion Fe?*, con cuc duong bang graphit thyc hién qua trinh khir Oz thanh H20,. Thiét bi
phan ung dién hoa gém 2 ngan riéng biét, gitta chiing 1a chat dién ly. Uu diém cia phuong
phap nay 13 trong méi truong trung tinh va khong can bo sung ion Fe?* nho sy tan ra ctia dién
cuc am.

Trong qua trinh Fenton cuc am, c4c ion Fe?* dugc dua vao hé ngay tir dau va H20»
sinh ra ngay trong hé. Tuy nhién, khong can bd sung thém ion Fe?*, bdi vi cac ion Fe®* sinh
ra, s€ dugc khir ngay trén cuc am trong qua trinh dién phan.

Su khir cac ion Fe®* dé tao ra cac ion Fe?* va sy khir Oz dé tao H,O; xay ra dong thoi
trén dién cuc am voi toc dod gén nhu nhau, do dé thiét bi phan tng di¢n hoa la mot khéi khong
can véach ngan. DPién cuc duoc ché tao béng cac vat liéu tro nhu platin va dién cyc am la vat
liéu cacbon.

Uu diém cta qua trinh nay 1a dat hiéu suit cao, vi cac ion Fe?* va H202 lién tuc duoc
sinh ra trong qua trinh dién hoa, mirc 6 phan hity cac hop chat hitu co gan nhu hoan toan.

Thuc nghiém duogc tién hanh nhu sau: Mau nude thai can xu Iy duoc loc bd cac chét
rén lo lung, céac chit ban mau den, chi s6 COD ban dau cia mau nudc thai dugc xac dinh 1a
1250 mg/l.
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Phuong phéap Fenton dién hoa sir dung dé xtr Iy mau nuéc thai. Binh dién héa c6 hai
dién cuc c6 dién tich 1a 8cm?, khoang cach gitta hai dién cuc 1a lcm, tdc dd suc oxi trén cuc
am la 1lit/phit va ion Fe?* da c6 trong dung dich.

Phuong phdp phan tich sic ki léng cao ap HPLC (High Pressure Liquid
Chromatography) trén may LC/MSD - Trap - SV Agilent Technology cua My, dugc sur dung
dé danh gia sy suy giam cac hop chit hitu co chira trong mau nudc thai sau khi da xir 1y.

Chi s COD ciia mau nudce thai duoc xac dinh bang phuong phap K2Cr,07 ¢ nhing
khoang thoi gian xir Iy khac nhau.
Hiéu suét clia qua trinh oxi hod duoc xac dinh theo phuong trinh:
_ Acop X Vg xF
© 8ixAtxS
Trong do: Acop - D0 bién thién chi s6 COD (g/1);
V,, - Thé tich dung dich dién ly (1);
S - Dién tich bé mit dién cuc (cm?);
i - Mat do dong dién (A/cm?);
F - Hang sb Faraday (96487 C/mol);
At - Thoi gian oxi hda (s);
S6 8 - Khdi lugng dwong lugng cia oxi.
3. Két qua va thao luén
3.1. Nghién ctru anh hwéng ciia pH dén qua trinh xir Iy nwéc thai
Thuc nghiém & diéu kién: Mau nudc thai c6 COD 1a 1250 mg/l; Nong do ion [Fe?*"] =

10~ 3M; Mat d6 dong I = 10 mA/cm?, nhung thay doi pH ciia dung dich. Két qua nghién ctru
duoc thé hién trén hinh 1 va 2 cho thay

Chi s6 COD ctia nudc thai trong qua trinh xtr 1y, phu thudc vao pH ctia mdi truong
chira nude thai va hiéu suat dong ap dat clia qua trinh oxi hoa va dat gia tri cuc dai khi pH =
3, khi d6 hiéu suat xir Iy nude thai dat két qua toi wu. Nguyén nhéan c6 thé duoc giai thich nhu
sau:

()

Khi pH con nho, lic ndy trong mdi truong nude thai chira ndng do ion [H*] cao, lam
giam kha nang hinh thanh O2 theo phuong trinh phan tGng (1), do d6 luong H20> sinh ra
theo phuong trinh phan tng (2) khéng nhiéu. Mat khac, cac ion H* két hop v6i nhau dé giai
phong khi Hp, chinh vi vdy cac gdc tu do OH* sinh ra theo phwong trinh phan tng (3)
khong nhiéu, cac géc tw do OH* 1a tic nhan oxi hoa rit manh, oxi hoa cac hop chét hiru co
chira trong nudc thai, din dén chi sé COD cua nudce thai giam cham;

Nhung khi pH = 3, d3 tao diéu kién thuén loi cho phan tng (1), luc nay nong do [02]
sinh ra trén cuc duong 1a 16n nhat, déng thoi lugng khi Oz sinh ra lap tire chuyén vé cuc am
thyc hién phan tmg (2) san sinh ra H20> ciing c6 nong do 1a 16n nhat;

Trong moéi trudong nude thai c6 chira cac ion Fe?*, lap tae phan tmg véi H202 theo
phuong trinh phan ng (3), sinh ra cac gbc ty do OH* ciing c6 nong do lon nhat, do d6 kha
nang phéan huy cac hop chit hitu co chtra trong nudce thai 1on, lam cho chi s6 COD cua nuéce
thai trong qué trinh xu ly giam nhanh hiéu suat xir Iy COD dat gia tri cuc dai;

Khi pH cang tang, thi nong do ion [OH] tang lén, da tao dleu kién thuan loi cho su
hinh thanh H,0, ngay cang nhiéu, nhung dong thoi lai lam giam ndng d6 ion Fe?* ¢d trong
dung dich, do d6 anh hudng dén phan tmg tao ra cac gbc tw do OH* theo phan tmg (3), ma
cac gbc tu do OH* nay dong vai tro 1a tac nhan oxi hoa manh, dé phan huy cac hop chat
hitu co chira trong nudc thai, dan dén lam giam hiéu suat xir Iy COD cua nudc thai.
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3.2. Anh huéng ciia mat do dong dién ap

Tién hanh thuc nghiém nhu sau: Mau nudc thai c¢6 chi s6 COD ban dau 1a 1250 mg/I;
né)ng do ion [Fe?'] = 10° M; tai pH = 3. Thay ddi mat do dong dién ap. Két qué nghién ctru
dugc thé hién trén hinh 3 va 4 cho thay:

1400 250
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Hinh 3. Chi s6 COD cua nwoc thai Hinh 4. Hi¢u sudt xir ly nwoc thdi
phu thugc vao mdt djp dong dién ap phu thugc vao mdt dp dong dién ap

Trong qua trinh xtr 1y, thi chi s6 COD ctia nudc thai phu thudc vao mat do dong dién
ap. Khi ting dan mat do dong dién 4p, thi hidu suat xtr Iy COD cua nudc thai cling ting 1én va
dat gia tri cuc dai khi mat do dién 4p dat gid tri 15 mA/cm?.

Nguyén nhan 1a do mat do dong dién ap du 16m, lic ndy trén cac dién cuc dién ra cac
qua trinh oxi hoa nuéc theo phan tmg (1) va (2), dé sinh ra H202. Mat khac, cuc duong lam
bang sat, nén cac ion Fe?* lién tuc duoc tan vao dung dich nudc thai va phan tmg voéi H202 dé
sinh ra cac gbc ty do OH* theo phuong trinh (3). Pong thoi lic ndy, trén cuc am dién ra qua
trinh khir cac ion Fe3* thanh ion Fe?* theo phuong trinh (4), cac ion Fe?* lai duoc ti sinh.

Nhu vay, khi mat d¢ dong dién ap tang, da tao diéu kién thuén loi cho qua trinh tao ra
cac gbe ty do OH* nhiéu hon, 1am ting qué trinh phan huy cac hop chét hitu co, dan dén hiéu
suét xir Iy COD ciia nudce thai tang 1én.

Khi mat d6 dong dién 4p cang tang, thi hidu suat xir Iy COD cua nudc thai giam dan.
Nguyén nhéan 1a do & mat d6 dong dién ap 16n, trén cuc duong c6 phan trng oxi héa H20, va
giai phong O theo phuong trinh:

H2O ——» O+ 4H" + 4e (6)
Pong thoi trén cuc Am ciing xay ra phan tng khir ion H* theo phuong trinh:
2H " +2e — H» )

Phan tng (6) va (7) lam giam phan tng (3), tirc la cac gbc ty do OH* duoc tao ra it
hon, din dén hiéu sut phan huy céc chat hiru co chta trong nude thai giam.
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3.3. Nghién ctru anh hwéng ciia nong d ion Fe?*

Thyc nghiém ¢ didu kién: COD ciia miu nude thai = 1250mg/l; nong do ion [Fe?*] =
103M; tai pH = 3; i = 15 mA/cm?. Thay dbi nong do [Fe?*] = (0,5 - 2).10 3 M.

Két qua nghién ctru dugc thé hién trén hinh 5 va 6 cho thiy: Nong do cia ion [Fe
anh huong rat 16n dén qua trinh xur 1y nude thai.

Khi ting ddn ndng d6 ion [Fe?*] én thi hiéu suit xtr Iy COD ciia nude thai ciing ting
1én va dat gia tri cuc dai khi ndng d6 [Fe**] = 103 M.

Nguyén nhan 13 do khi ndng d6 ion [Fe?*] con nho, bao nhiéu ion Fe?* sinh ra di phan
g ngay v6i H20; sinh ra trén cuc am, dé thuc hién phan tng (3), sinh ra cac goc tw do OH*,
lac nay lugng cac gbe tu do OH* chua nhiéu, nén toc dd oxi hoa cac co chat chira trong nudc
thai chua cao, do d6, chi s6 COD cua nuée thai giam cham.

Nhung khi ndng do ion [Fe**] = 10~ *M du 16n, khi d6 c6 bao nhiéu phan tir H2O; sinh
ra trén cyc 4m, déu tham gia phan Gmg vdi cac ion Fe?* theo phuong trinh (3), lac nay ndng
d6 gbc tur do OH* 13 16n nhat, ddn dén hiéu suat xt Iy COD ctia nudc thai 14 10n nhét.

Khi cang ting nong d6 ion [Fe "1 1én, thi hi¢u suat xir Iy COD ctia nude thai giam dan.
Nguyén nhan 1a do néng do ion [Fe?"] du thura ton tai trong moi trudng phan tng, bi khu
thanh Fe trén dién cuc 4m, 1am giam hiéu suat cta phan tng (2) dé sinh ra H2O; dé thuc hién
phan tmg (3), dan dén ndng d6 cac gdc tu do OH* giam dan va hi¢u suét xir Iy COD ciia nuée
thai cling giam.

3.4. Nghién ctru bang sic ki 16ng cao ap (HPLC)
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Hinh 5. Xir ly COD ciia nuwdc thai Hinh 6. Hiéu suat xir Iy nwoc thdi
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Hinh 7. Gidn do pho HPLC cuia Hinh 8. Gidn do pho HPLC ciia
mdu nwdc thdi trudc khi xu ly bang mdu nwdc thdi sau khi xv ly bang
phwong phdp Fenton dién hoa phwong phap Fenton dién hoa

Tién hanh phén tich mau nudc thai, trude khi dem di xir 1y béng phuong phép sic ky
long cao ap HPLC (High Pressure Liquid Chromatography), dugc thé hién trén hinh 7 cho
thiy: Trén gian dd phd xuat hién 8 pic, twong tng voi 8 chat hitu co c6 mit trong nude thai
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can phai xir 1y, trong d6 ¢6 1 pic 1on ¢o dién tich pic 1én dén 258,5, ing véi chidu cao do héap
thu 1a 24,8 v&i thoi gian luu 1a 1,74 phut, con 7 pic con lai thi nho hon.

Diéu d6 ching t6, trong mau nude thai bi 6 nhiém chtra cha yéu béi mot hop chit hiru
co lignin.

Phén tich miu nuéc thai nha may san xuét gidy sau khi xur 1y, bang phuong phép sic
ky long cao ap (HPLC), v6i mat d¢ dong dién ap la 15 mA/cm?, trong thoi gian 360 phut
duoc thé hién trén hinh 8 cho thay:

Trén gian d6 phd thay doi rat rd rét, pic 10n nhat da giam chiéu cao hip thu tir 24,8
xudng chi con 5,62, pic s 3 ting chiéu cao phd hép thu tir 1,63 1én 2,02, chimg t6 trong qua
trinh oxi héa cac hop chit hitu co chira trong nude thai, thi co nhitng chit bi phan huy va
ciing c6 nhiing chat méi dugce tao thanh. Cac pic con lai déu khong thay xuat hién, ching to
cac hop chét hitu co chira trong nude thai di bi oxi héa gan nhu hoan toan thanh CO2 va H,O
va ¢ thé chuyén thanh mot sé hop chat hitu co khac.

Sau 360 phut xir Iy nude thai nha may san xuét gidy, chi sé COD chira trong nuéce thai
giam tir 1250 mg/l, xuéng chi con 172,5 mg/l, dat hiéu sudt toi 86,2%.

Két qua nghién ctru, d@ mé ra mot huéng mai cho viée ap dung phuwong phap Fenton
dién hoda, vao trong qua trinh x&r nude thai cong nghi¢p dat két qua cao, bdo vé moi truong
song dang ngay cang bi 6 nhiém, boi cac chat thai doc hai.

4. Két luin

Str dung phuong phap Fenton dién héa dé xtr Iy mau nudc thai, da xac dinh dugc cac diéu
kién t&i wu nhu: pH = 3; mat d6 dong dién ap i = 15 mA/cm?; ndng d6 ion [Fe?*] = 10~ M.

Bang phuong phap HPLC, da xac dinh dugc 8 ‘hop chat hitu co chira trong miu nudc
thai can xir 1y. Sau khoang thoi gian 360 phit xur Iy mau nude thai bang phuong phap Fenton
dién hoa, cac hop chét hiru co chta trong nudc thai déu giam. Chi s6 COD chtra trong miu
nudc thai chi con 172,5 mg/l, dat hiéu suat 86,2%.

Két qua nghién ciru 1a co s¢ khoa hoc cho viéc tmg dung vao thyc tién cac qua trinh
cong nghé san xuat.
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Nghién ciru bién tinh TiO; véi kim loai Ce va Fe bing
phwong phap Sol-Gel
Study on doping TiO2 with Ce and Fe by sol-gel method

Nguyén Thi Pao
Truwong Dai hoc Hang hai Viét Nam,
daocnh@gmail.com
Tém tit
Bién tinh kim logi TiO2 vé6i kim loai Ce va Fe dd dwoc nhém nghién ciru tong /’lO’p
thanh céng. Nghién citu tinh chdt bang cdc phwong phdp do tric quang (UV-Vis), hién vi
dién tir quét (SEM), nhiéu xa tia X (XRD), phwong phdp phé Raman xdc dinh kha ndng xiic
tdc quang cua vit sau bién tinh. Vit liéu Ce-TiOz, Fe-TiO2 va Ce-Fe-TiOz véi ning lwong
vung cam lan lwot la E1= 2,46 eV, Ex= 2,7 8 eV va E3= 2,28 eV ¢o kha nang ing dung xiic
tac trong ving anh sang nhin thdy.
Tir khéa: Bién tinh kim logi, TiO,, x(c tac quang.
Abstract
Doped TiO> with metal metallic Ce and Fe was successfully synthesized. The
material’s characteristics were identified using UV-Vis photometry, scanning electron
microscopy (SEM), X-ray diffraction (XRD), Raman spectroscopy method to determine the
photocatalytic ability of the material after modification. Ce-TiO., Fe-TiO2> and Fe-Ce-TiO>
with energy-restricted areas E1= 2,46 eV, Ex= 2,78 eV and Es= 2.28 eV respectively, have
the application potential for catalysis under the visible light.
Keywords: Doped metal, TiO2, photocatalysis.

1. Mé diu

Chét quang xtc tac TiO2 nay duoc tng dung rong rai trong linh vuc xir Iy méi truong
nhu diét khuan, phan hay cac chat hitu co doc hai, xtr 1y nudc, khong khi,... Tuy nhién mot
yéu t6 1am han ché phan nao tmg dung cua chét quang xuc tac nay 1a né chi hoat dong hiéu
qua dudi su chiéu sang cua tia tir ngoai (UV). Vi vay nguoi ta luén mong mudn tdn dung
ngudn nang luong ty nhién dé xur 1y moi trudng, khic phuc han ché cua cac vat liéu quang
hoé chi str dung dén UV. Va do do6 céc loai vat li¢u xtic tdic quang hod méi da dugc dé xuét.
Mot giai phap 1a bién tinh TiO, bang cach thay thé vao mang luéi ion Ti trong tinh thé TiOz
v6i cac kim loai nhu Ce, Fe va phi kim nhu nito, luu huynh theo d6 1am tang tinh chat nhay
quang va hoat tinh xtic tac v6i anh sang nhin thay [6, 11].

Bién tinh (doping) cac xtic tac quang véi cac ion kim loai (vi du Cr¥ .), nhing
ion nay tao ra nhiing muc nang luong trong ving cdm clia xuc tac va dan den ving hép thy
anh sang nam trong vung pho kha kién [4, 12, 13]. Nguoi ta gia thiét rang su kich thich quang
clia cac tap chat nay co thé dan dén sy hinh thanh cac hat tai dién ty do khoi mao céc qua
trinh hoa hoc trén bé mat. Tuy nhién, hiéu suat clia cac hé nay trong vung anh sang nhin thiy
phu thudc nhiéu vao phuong phap tong hop duge st dung. Trong mét sb trudng hop, nhiing
xuc tac bién tinh nay khong c6 hoat tinh trong ving anh sang nhin thiy va hoat tinh thip hon
trong ving tir ngoai so v&i nhitng xtc tic khong bién tinh, vi tbc d6 qué trinh tai hop ciia cac
hat tai dién thong qua cac mtrc nang lugng cua ion kim loai [2, 9].

Fedt, ..

Trong nghién ctru nay, ching t6i da nghién ciru tong hop vat liéu nano TiO; bién tinh
(doping) kim loai bang Ce, Fe, bang phuong phap sol-gel.
2. Thwe nghiém
2.1. Hoa chit

Céc hoa chit: xanh metylen(MB), Ce(S04)2.4H,0, FeCl3.5H,0, Ti(OC4Ho)s (TBOT),
TiO2 (P2s), etanol (C2HsOH).
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2.2. Dung cu, thiét bi

Pipet cac loai, cde cac loai, may khuéy co, may khuéy tur, ta séy, 10 nung, can dién tt,
16 phan tng, may do quang,...
2.3. Phuwong phap tong hop bién tinh

Cho 40ml TBOT vao 80 ml etanol khudy déu duoc dung dich trong subt, cho tir tir
ting giot Ce(SO4)2 da hoa tan véi nudce cat. Ham luong Ce(SO4)2 dua vao hdn hop theo ty 18
Ti: Ce=100: 1 (1% vé s6 mol), khudy manh dung dich sau d6 diéu chinh pH cta dung dich
bang dd NH3 25% dén pH= 9, thém 1ml nuéc dé thic day qua trinh thiy phéan thu duoc dung
dich sol dong nhat. Dé khé sol & diéu kién thuong roi sdy & 400°C & 3 gior dé bay hoi hét phan
hitu co, thu duoc chét ran sau d6 dem nung chét ran & 550°C trong 4 gid, thu dugc san pham.
San pham thu duoc c6 mau vang cia Ce.

Quy trinh tong hop vat liéu Fe-TiOz va vat liéu Fe-Ce-TiO; ciing twong tu nhu quy
trinh tong hop vt liéu Ce-TiO2, tuong tu vé cach thirc tién hanh va ti 1& phan mol déu 1a 1%
vé s6 mol v6i dung dich FeCls.
2.4. Phwong phap xac dinh

- Hién vi dién tur quét SEM ctia cac mau vat lidu duoc ghi trén may JSM-5300 LV cua
hang Jeol (Nhat Ban) Vién Khoa hoc Vit liéu - Vién Khoa hoc va Cong nghé Viét Nam [5].

- Céc gian d6 nhiéu xa tia X clia cac mau nghién ctru dugc ghi tai Khoa Hoa - Truong
Pai hoc Khoa hoc Ty nhién - Pai hoc Québc gia Ha Noi [4, 6, 7].

- Cac két qua phd Raman ciia cac miu vat lidu duoc do tai Khoa Vit ly - Trudong Pai
hoc Su pham I Ha Noi [4, 6, 7].
3. Két qua va thao luén
3.1. Phé hép thu tir ngoai va kha kién (UV-VIS rin)

Pho hép phu tir ngoai kha kién cua TiO2 va cac mau bién tinh kim loai dugc biéu dién
trén hinh 1 nhu sau:

%)

208

B 7. C

- E i—Cg
= 2 Fe
A 3 Fe+Ce

4 ND

£ £ O3 O3 O3 o £33

O o= k) W e

200 300 400 00 B0 ™ 800
Birée s6ng (nm)

Hinh 1. Phé UV-VIS rin ciia cdc T:02 bién tinh kim loai

Qua pho trén ta co thé thdy cac mau vat liéu bién tinh kim loai déu c6 kha ning hoat
dong trong ving anh sang kha kién cao hon so voi mau khong bién tinh No, su c6 mit clia cac
ion kim loai trong mang tinh thé TiO, da gy nén su dich chuyén phé hap thu anh sang nam
trong vung nhin thay, & pic hip thy cyc dai cua TiO2 ¢ 365 nm ta nhan thdy c6 sy dich
chuyén vé viing budc song dai ctia cic mau bién tinh so v6i mau khong bién tinh, & ving hép
thu budc song 400 nm thi do hap thu cua vat liéu TiO2 (HQ) chi con khoang 10% trong khi
cac mau bién tinh kim loai c6 d6 hap thy rat cao 60%, 70% va 80% nhu hinh trén. Qua phd
trén ciing nhan thiy mau bién tinh hdn hop (Fe+Ce) 1a c6 kha nang hap thy anh sing nhin
théy tbt, diéu nay co thé dan dén hoat tinh xuc tac quang cua vat li¢u s€ dugc cai thién so voi
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mau TiO; khong bién tinh. Tinh budc song hip thu, ning luong ving cdm cta cic mau vat
liéu, cac két qua dugc trinh bay ¢ bang 1.

Bing 1. Buéc song hip thu va ning lwong viing cdm ciia cdc mdu vt lidu xiic tic [1, 3]

STT | Mauvatligu | i (nm) | Egh (eV)

1 No 390 3,28
2 Fe-TiO: 460 2,78
3 Ce-TiO2 520 2,46

4 (CetFe)-TiO2 560 2,28

Sy giam ning luong ving ciAm cua cac mau vat lidu bién tinh co thé giai thich duoc
nhu sau: khi bién tinh cac mau vat liéu TiO; bang cac kim loai nhu Fe va Ce c¢6 thé hinh thanh
cac lién két méi trong mang tinh thé nhu Ti-O-Ce hay Ti-O-Fe, 1am giam ning luong ving
cAm ctia cac mau vat liéu va diéu nay dan dén hién tuong pic hip thu cuc dai chuyén dich
sang vung anh sang nhin thay.

3.2. Pho nhiéu xa Ronghen (XRD)
Phé nhiéu xa tia X ciia cdc mau vat liéu dugc thé hién trén hinh sau:

I} wroeFe 1wt Ce
1 wis Ce
1 wt% Fe
B215

Lin ()

EQ
|

3

/3
L N2 Mt jt i

-0 ~= 3 =z -z zn ] z
20 275 35 425 50 57.5 65

26

Hinh 2. Phé XRD ciia (Fe+Ce)-T,O, Ce-Ti0,, Fe-TiO; , TiO, (P25)

Két qua cho thiy cac nhém pic dic trung ctia TiO2 déu xuat hién & 20 = 25, 37, 48,...
va khong xuat hién céc pic la ching t6 khong c6 pha la hinh thanh.

Khi bién tinh vat liéu TiO2 véi Fe thi khong thdy xuat hién pha la. Diéu nay c6 thé gia
thuyét 1a do sy c6 mit ciia Fe trong mang tinh thé ctia TiO2, do ion Ti?* va Fe®* ¢6 ban kinh
tuong dong nén viéc thay thé Fe®* vao Ti** 1a kha d& dang.

Két qua nhiéu xa tia X cho thiy khi bién tinh Ce vao mang tinh thé TiO2 lam cho
duong nén bi bién doi, c6 thé su bién ddi nay la do sy c6 mat cua Ce trong mang tinh thé
TiO2 nhung do ban kinh ctia ion Ti** va Ce** 1a khic nhau va lam cho cau tric mang tinh thé
thay d6i diéu nay din dén sy khac biét v& duong nén cua vat liéu Ce-TiO2 so v6i phd chuan
cua TiO2 (SG).

Gidng nhu mau vat lidu TiOz bién tinh Ce khi bién tinh TiO2 bang hdn hop Fe va Ce
cling 1am cho dudng nén thay d6i, diéu nay 1a c6 thé do su c6 mat cua Fe va Ce mang tinh thé
TiO2 1am mang tinh thé cua TiO2 bién dbi.

Tir @6 c¢6 thé cho rang hau hét cac nguyén tir Fe tao duogc lién két trong mang véi TiOz
(lién két Ti-O-Fe) d6i voi xuc tac Fe-TiOz, va pha CeOz ddi véi xtic tac CeO2-TiO2 6 ham
luong twong ddi nho.
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3.3. Anh hlen vi dién tu’ quet (SEM)

c) Fe-Ce_TiO2 d) Ti02-P25

Hinh 3. Anh SEM ciia xiic tdc - bién tinh kim loai

Qua anh SEM trén ta thiy cac méu vat lidu bién tinh kim loai theo phuong phap SG
¢6 kich thudc twong ddi dong déu, kich thudc hat cua vat liéu Fe-TiOz, Ce-TiOz, Fe-Ce-TiO>
va SG rat nho khoang 20 nm. Kich thudc hat cang nho s& 1am ting dién tich bé mit riéng va
do do6 lam tang kha nang xuc tac cta hat nano TiOs.
3.4. Phd tan xa Raman

Dic trung vt liéu Ce-TiO, bang phuong
phap phan tich Raman dugc chi ra trong hinh 4
sau day:

Két qua phd Raman cua vat liéu Ce-TiO2
so v6i phd TiOz ¢6 su dich chuyén cac pic dic
trung Ti trong mang. Vat liéu Ce-T;O2 cO céc pic
tai 396, 515 640 cm™? so voi cac pic 392, 511,
635 cm? cua TiO2 (P25), tuong ung c6 sy dich
chuyen vé phia ving sb song 16n hon. Diéu nay

635

c6 thé giai thich, mot phan Ce tao lién két Ce-O- = 400 500 =0 .
T! tr’ong mang t}nh t}‘le an?tase, Clrl.lnl.lAVl tlle Xuc tac Hinh 4. Phé Raman ciia P25 (@)
¢6 tinh chat khac hoan toan so véi viée tron co hoc va Ce-TiO; (b)

Ce, TiO2 thong thuong.
4. Két ludn

Bang phuong phap sol-gel di tong hop dugc vat liéu quang xtc tic nano TiO2 bién
tinh cac kim loai Ce-TiO2, Fe-TiO2 va Ce-Fe-TiO, véi nang luong ving cam 1a E= 2,46 eV,
E= 2,78 eV va E= 2,28 eV. Két qua cho thiy bién tinh hon hop Fe-Ce-TiOz cho két qua tot
nhit tao duoc xuc tic c6 ning luong ving cdm bé nhit va vi vay co hoat tinh xtc tac cao nhit
duéi anh sang ving nhin thay.
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Nghién ciru kha ning hap phu kim loai Cu, Pb, Zn, Cd trong nuwéc thai
bang vat li¢u hap phu ché tao tir min cwa
Study on adsorption capacity of heavy metals (Cu, Pb, Zn, Cd) in wastewater using fabricated
material from sawdust
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1Tru"dng Dai hoc Hang hai Viét Nam,
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Tém tit

Pé tai tién hanh nghién cizu ché tqo vat liéu hap phu tie min cua va danh gid kha
nang hap phu cac kim logi nang Cu, Pb, Zn, Cd trong mdu nuwéc thdi. Céc két qud khao sét
cho thdy vt liéu hdp phu ché tao tir min ciea c6 thoi gian dat can bang hap phu doi véi Cu,
Pb, Zn, Cd dao déng trong khoang 20 - 30 phut; khodng pH hdp phu téi wu dao déng trong
khodng 4,5 - 5,5; tdi trong hdp phu cuc dai cua vdt liéu dat 79,37 mgCulg; 28,01 mgPb/g:;
83,33 mgzZn/g; 32,57 mgCd/g. Vit lidu sau qué trinh s dung duwoc giai hdp bang 400 - 500
mL axit HNO3 0,2M cho 4,7 g vat liéu.

Tir khoa: Mimn cua, kha nang hap phy, kim logi nang.
Abstract

The research succeeded in fabricating adsorption material using sawdust and then
assessing its adsorption capacity towards heavy metals including Cu, Pb, Zn, Cd in wastewater.
The results revealed that the adsorption balance duration for Cu, Pb, Zn, Cd ranged from 20 - 30
minutes at optimum pH at 4.5 - 5.5; The maximum adsorption load of such material were
investigated to be 79.37 mgCu/g; 28.01 mgPb/g; 83.33 mgZn/g; 32.57 mgCd/g. Fabricated
material after use was totally desorbed with 400 - 500 mL of HNOs solution (0.2M) for 4.7 g
material.

Keywords: Sawdust, adsorption capacity, heavy metals.

1. Mé dau

Hién nay, loai bo kim loai ning, pham nhudém trong nuoc la mot van dé chinh trong
xtr ly moi truong boi vi tinh dgc hai cua chiung ngay ca khi ¢ nong do thap [1, 3]. Ngudn phat
sinh nhiing chét 6 nhlem nay la tir cac qua trinh san Xuat cong nghi€p, vi du khai mo, cong
nghiép dét, san xuét son, thudc nhudm [2],... Do vay viéc tim kiém va nghién ctru ché tao vat
liéu hap phu c6 kha nang xir li cac ion kim loai giy 6 nhiém nudc 1a rat can thiét. Trong pham
vi bai bao nay, ching toi cong bb két qua nghién ciru danh gia kha nang hap phu kim loai
ning cua vat liéu ché tao tir ngudn nguyén liéu ty nhién, phd bién va ré tién 1a mun cua.

2. Thuc nghiém
2.1. P6i twong nghién ciru

béi tuong nghién ctru dugc lya chon la mau nudc thai c6 ham luong kim loai nang
cao. Vat liéu hép phu dugc lya chon nghién ctru dugc ché tao tir mun cua.
2.2. Phuong phap ché tao vat liéu hdp phu (VLHP) tir min cua

Nguyén liéu mun cua liy vé cat nho va ray lay ¢& hat phu hop.

Muin cua duge hoat héa bang cach ngam va khudy trong dung dich HNO3 10% trong 2
gi0, rira lai vét liéu bang nudc sach rdi dem phoi khé. Tiép theo dem sdy & nhiét do 105°C
trong 2 gid va tiép tuc siy kho ¢ 70°C trong 10 gi dé tranh phéa v& cau triic x5p trong vat
ligu.
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2.3. Khio sat mjt sé thong sé hoa Iy co ban ciia VLHP

Dé nghién clru cac dac tinh hoa ly co ban cua vt liu, nhom tac gia st dung cac dung
cu thi nghiém nhu ong dong, binh dinh murc, pipet, coc thuy tinh,... (Schott Duran - Duc),
can phén tich (Sartorious - Buc), ti say (Binder - Dirc).

Quy trinh thyc hién theo cac budc sau:

- Can mot lugng xac dinh vat liéu ché tao duoc, ghi lai khéi luong da can (ma);

- Chuyen sang ong dong va ghi lai thé tich caa luong VLHP nay (Va), bo sung thém
nudc cat vao ong dong, dé trong thoi gian truong ng 12 gio;

- Gan hét nudc cat con du, dé cho vat lidu rao nuée (khong say hoic phoi kho) trong
khoang 12 gio, tién hanh xéc dinh lai thé tich (Vs) va khdi luong (ms) cua VLHP sau
khi truong no;

- Tién hanh tinh toan cac thong sb theo cac cong thirc da néi trén.

2.4. Khao sat thoi gian cAn bang hip phu ciaa vat liéu

Chuan bi mau thir ¢6 ham lwong Cu 1a 102,3 mg/L, ham luong Pb 13 89,06 mg/L, ham

luong Zn 1a 95,59 mg/L, ham luong Cd la 88,14 mg/L;

Tién hanh thir nghiém:

- Chuén bi 10 binh tam giac thé tich 1000 mL, danh s6 tir 1 d&én 10: can 0,5 g vat liéu

cho vao méi binh va cho 250 dén 500 mL mau thir.

- Khudy tron vat liéu hap phu trong binh chita miu bang mady lic trong cac khoang

thoi gian 1 phat, 2 phat, 3 phut, 5 phat, 10 phat, 20 phat, 30 phuat, 40 phuat, 50 phat va 60
phat. Sau d6, loc dung dich qua gidy loc va ky hiéu mau lan luot 1a Cfi, Cf,, Cfs, Cfs, Cfs,
Cfs, Cf7, Cfg, Cfo, Cflo

- Loc mAu bang gidy loc va do nong d6 kim loai trong dich loc bang may quang pho hép thu
nguyén tir, tinh tai trong hap phu q (mg/g) dbi véi timg nguyén t6. Lap biéu d6 mbi quan h¢
giita thoi gian va tai trong hap phu q, chon thoi gian can bang hap phu dbi véi timg nguyén t6.

- Ham luong kim loai trong mau duoc xac dinh bang phuong phap quang phd hép thy
nguyén tir. Cac mau duoc thir nghiém trén thiét bi quang pho hip thu nguyén tir AAnalyst
700 - Perkin Elmer (M¥).

- Khéo sat khoang pH t6i uu dé hap phy kim loai ning: diéu chinh pH cta mau thir
trude khi tién hanh cac thi nghiém bang NaOH 0,1N hodc HNO3 0,2% vé cic khoang gié tri
pH= 3,0; pH= 3,5; pH= 4,5; pH=5,0; pH=5,5; pH= 6,5. Khudy tron mau biang may lc trong
khoang thoi gian dat can bang hap phu nhu da khao sat & phan trén.

Tinh tai trong hdp phu va 1ap biéu d6 quan hé giita pH va tai trong hap phu q. Chon
ving pH hép phu t6i u.

2.5. Khio sat kha ning tai trong hip phu cue dai va xdy dung mé hinh hip phu ding
nhiét Langmuir

- Xy dyng m6 hinh hap phu dang nhiét Langmuir (st dung thoi gian can bang hap
phu va khoang pH t6i wru di khao sat): Chuan bi 10 coc thuy tinh; can 0,5g vat liéu vao moi
coc; danh so tur 1 dén 10. Chuén bj loat mau thtr & cac nong d6 Ciy dén Ciio khic nhau d6i véi
ting nguyén t6. Piéu chinh pH cta cac miu thir dén pH t6i wu, khudy tron vét liéu hap phu
trong mau nudc thai trong khoang thoi gian dat can bang hap phu da khao sét.

- Xac dinh ndng d6 dung dich sau hap phu (Cfi dén Cfio), tinh tai trong hip phu q.
Lap do thi biéu dién mdi quan hé giira Cr/q va Cr. Xéac dinh phuong trinh dang y= ax + b. Khi
do qmax = 1/a.

2.6. Khio sit kha ning hip phu Cu, Pb, Zn, Cd trong nuéc thai bing phwong phap hip
phu dong trén cot

Chuén bi cot hap phu:

Chuan bi cot hap phu bang dng nhua PVC ¢ chiéu dai 30cm, dudng kinh trong
23mm va mot sb dung cu phu tr¢g khac nhu: Chai nhya dé chua dung nudc thai, cde dung, gid
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treo,... Nhoi vat lidu hap phu vao cft voi chidu dai 20 cm c6 man chin béng vai man ¢ phia
dudi Vat liéu. Trudce khi doi mau nude thai qua cot dé khao sat kha nang hap phu dong cua vat
lidu trén cot, tién hanh rira cot 2 1an bang nudc cat 2 1an cho vat liéu tham déu nudc.

Tién hanh thir nghiém:

Chuan bi cac mau thtr c6 ham luong kim loai Cu, Pb, Zn, Cd ban dau (Co) lan luot 1a
8,346 mg/L; 8,314 mg/L; 10,47 mg/L; 4,942 mg/L. Diéu chinh pH ctia mau thir &én gia tri pH
toi wu da khao sat.

Tién hanh doi timg bed-volume (83 mL) mau thir c6 ndng d6 kim loai ban dau Co qua
4 ot véi toe do 2 mL/phut. Chuén bi cac cde thuy tinh thé tich 250 mL dé chira mau sau khi
hap phu. Ctr dugc 10 bed-volume tién hanh phan tich miu mét 1an dé xac dinh ham luong
kim loai trong dung dich sau hép phu. Lip lai thao tic nay dén khi ndng d6 kim loai trong
dung dich sau hap phu dat ngudng cho phép ddi voi timg kim loai theo Quy chudn k¥ thuat
Qudc gia vé nude thai cong nghlep QCVN 40:2011/BTNMT (cot B).

2.7. Nghién ciru kha ning giai hap va thu hoi kim loai tir VLHP

Tién hanh giai hap vat liéu va thu hoi cac kim loai Cu, Pb, Zn, Cd tir cot vat liéu bang
cach doi dung dich HNOs néng dé 0,2 M qua cot voi tbe do 2 mL/phut. Chuén bi cac cde
thity tinh thé tich 250 mL dé chira dung dich sau rira giai. Ctr doi 1 bed-volume dung dich rira
giai thi tién hanh phan tich mau mot lan. Lap lai thao tac dén khi néng d6 kim loai con lai
trong dung dich sau rra giai bang 0.

2.8. Nghién ciru kha ning hap phu kim loai ctia vét liéu doi véi mau thue

Chuan bj cot hép phu giéng nhu cac thao tac mo ta trong phan trén.

Chuan bi miu thyc 12 miu nudc thai truéc hé théng xir ly cua Cong ty c6 phan
Thuong mai Hai Dang. Mau nuéc thai duge loc cac chat lo lung, diéu chinh pH vé khoang
pH t6i wu di khao sat d6i v6i timg nguyén t6 va timg vat liéu va duoc xac dinh ham luong
kim loai nang trudce khi doi qua cot.

Tién hanh doi tung bed-volume qua cOt va phan tich xac dinh ham lugng kim loai
trong dung dich sau hép phu. Lap lai thao tac dén khi ham lugng kim loai trong dung dich sau
héap phu dat gi6i han cho phép theo Quy chuan Ky thuat Quédc gia vé Nudc thai cong nghiép
QCVN 40:2011/BTNMT.

3. Két qua va thao luin
3.1. Két qua x4c dinh mot s thong so vat Iy co ban ciia vét liéu hip phu
Két qua do dac va tinh toan cac thong sb vat Iy co ban ctia mun cua dugc thé hién trong
bang sau:
Bdng 3.1. Két qud khdo sat mét sé thong sé vt Iy co' ban Ciia miin cuwra

Khdi lrgng Khdi lirgng Thé tich Hé sb Ty s0 Kha niing hap
riéng kho riéng wot trwong né trwong né trwong né phu dung moi
pa (g/cmd) ps (g/cm?®) Vs (cmd) DI Q VAS

0,177 0,407 1,0 5,655 2,299 1,299

3.2. Két qua khao sat thoi gian dat cAn bang hip phu ciia vt li¢u

Két qua khao sat thoi gian dat can bang hap phu cua vat liéu hap phu ché tao tir mun
cua duge thé hién trong hinh 3.1.

Nhan xét:

Khi thoi gian khudy tron vat liéu hap phu ting 1én, sé lwong cac ion kim loai di siu
vao cac mao quan cua vat liéu hép phu s& nhiéu 1én, dan toi tai trong hap phu tang lén. Khi da
dat can bang hip phy, vat liéu hap phu da béo hoa kha nang hép phu thi kéo dai thoi gian
khuay ciing khong lam tang kha nang hap phu ctia vt liéu.

Tir biéu d0 trén nhan thay, kha ning hap phu cua vat liéu hip phu ché tao tir mun cua
dat trang thai bdo hoa ddi v6i nguyén té Cu sau khoang thoi gian 30 phut, nguyén t6 Pb 1a 30
phut, nguyén t6 Zn 1a khoang 30 phut va nguyén t6 Cd 13 khoang 20 phut.
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Hinh 3.1. Biéu do6 biéu dién thoi gian dgt cin bting,hd'p phu ciia vt ligu hdp phu ché tao
tir mun cwa doi voi nguyén to Cu, Pb, Zn, Cd
3.3. Két qua khao sat ving pH hip phu t6i wu ciia vét lidu

Khao sat vung pH hép phu t6i wu duoc tién hanh tai nong do mau thir ban dau cua Cu
la 102,3 mg/L; cta Pb la 89,96 mg/L, cua Zn la 95,59 mg/L; cua Cd la 88,14mg/L tai thoi
gian dat can bang hip phu ddi véi timg nguyén t6 di khao sat ¢ phan trén. Khao sat sy anh
huong cua pH tai cac gia tri pH= 3,0; pH= 3,5; pH=4,5; pH=5,0; p = 5,5; pH=6,5.

Trong méi trudng pH thip, ca chat hip phu va chat bi hap phu déu tich dién duong
lam xudt hién luc déy tinh dién, mat khac, do néng dd H* qua cao, dan téi sy canh tranh hép
phu gitra H* va cac ion kim loai ning, lam giam hi¢u suat hip phu. Tuy nhién, khi pH ting
cao thi cac ion kim loai nang s€ bi két tha dudi dang hydroxit, lam gidm kha nang hép phu.

Két qua khao sat cho thay ddi véi vat lidu hap phu ché tao tir mun cua: khoang pH hap
phuy t6i wu ddi v6i Cu, Pb, Zn, Cd 13 4,5 - 5,5.

3.4. Két qua xay dung mé hinh hip phu ding nhiét Langmuir
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Hinh 3.2. M6 hinh hép phu ding nhiét Langmuir cia vt liéu hép phu ché tao tiv mun cwa déi véoi
nguyén té Cu (a), Pb (b), Zn (c), Cd (d)
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Duya trén két qua xac dinh tai trong hap phu Cu, Pb, Zn, Cd cua vt liéu hap phu ché
tao tir mun cua, xdy dung mé hinh hap phu dang nhiét Langmuir dbi vé6i timg nguyén t6 Cu,
Pb, Zn, Cd.

Két qua khao sat cho thay tai trong hap phu cuc dai cua vat liéu hdp phu ché tao tir mun
cua dat 79,37 mgCul/g; 28,01 mgPb/g; 83,33 mgZn/g; 32,57 mgCd/g.

Céc két qua thyc nghiém cho thay vat liéu hip phu ché tao tir mun cwa cho kha ning
hép phu cac kim loai theo tht ty uu tién giam dan nhu sau: Zn, Cu, Cd, Pb. Trong thuc té, su
anh hudng cia cac kim loai khac cting ¢6 mit trong nudc thai ¢ thé dan toi kha ning hép
phu cua vat li¢u véi cac kim loai dang nghién curu bi giam di.

Trong mot s6 nghién ctru khic cia nhém tac gia vé kha ning hap phu kim loai cta vt
liéu ché tao tir ba mia va béo tay, tai trong hép phu cuc dai cua mun cua cao hon ba mia tir
1,1 dén 1,3 1an nhung thap hon cta béo tay tir 1,2 dén 1,4 1an.

3.5. Két qua nghién ciru kha ning giai hip va thu héi kim loai

Nghién ctru kha ning giai hap va thu hoi cac kim loai Cu, Pb, Zn, Cd tir cc cot vat
liéu bang cach doi timg thé tich twong tmg vé6i 1 bed-volume dung dich HNO3 nong d6 0,2M
qua cot voi toe do 2 mL/pht.

Nhén thay:

- Vit lidu ¢ kha nang duoc giai hip bang dung dich axit HNOs nong do 0,2M dé thu

hdi cac kim loai tir VLHP sau khi cot vat liéu da hép phu bao hoa;

- Luong dung dich giai hap cho timg loai vat liéu dao dong trung binh khoang 400 - 500

mL dé giai hap hét kim loai cho khoang 4,7 g¢ VLHP ché tao tir miin cua.

3.6. Két qua nghién ctru kha ning hap phu kim loai ciia vét liéu ddi véi miu thye

Chuan bi miu thyc 12 mau nude thii trudc hé thong xir 1y cua Cong ty CO phan
thuong mai Hai Pang. Mau nudc thai duoc loc cac chat lo limg, diéu chinh pH vé khoang pH
t6i uu da khao sat doi véi timg nguyén t6 va timg vt liéu va duoc xac dinh ham luong kim
loai nang trudc khi doi qua cot. Tién hanh doi timg bed - volume qua cot va phén tich xac
dinh ham lugng kim loai trong dung dich sau hép phu.

Panh gia kha ning hap phu kim loai trong nudc thai bang phwong phap hap phu dong
trén cot véi luu lugng mau 1a 2 mL/phdt.

Két qua phan tich ham lugng kim loai trong mau nuéc thai ctia cong ty cd phan
thuong mai Hai Pang nhu sau:

Ham luong nguyén t6 Cu: 7,243 mg/L;

Ham lugng nguyén té Pb: 15,86 mg/L;

Ham lugng nguyén té Zn: 8,658 mg/L;

Ham lugng nguyén t6 Cd: 6,892 mg/L.

Két qua khao sat nhu sau:

Vit liéu c6 kha ning hip phu duoc nhiéu bed-volume ddi v6i nguyén t6 Zn va Cu,
nhiéu nhét 1 d6i v6i nguyén té Cu (150 bed - volume).

Déi v6i nguyén t6 Cd va Pb, vat liéu hap phu duoc it s6 bed-volume hon do 2 nguyén
nhan: thir nhat 1a vat liéu khong wu tién hip phu voi hai nguyén t6 nay; thir hai 1a gidi han cho
phép ctia nude thai sau khi xtr Iy di véi hai nguyén t6 nay nghiém ngat hon.

4. Két luan

Trong thoi gian nghién ctru, nhom tac gia da tién hanh khao sat duoc cac thong sb vat
1y co ban cua vat liéu hép phu ché tao tir mun cua. Déng thoi dé tai da xac dinh duge cac
thong s6 tdi wu dé tién hanh qua trinh hap phu xur 1y nude thai c6 nong d6 kim loai cao. Cu
thé nhu sau:

- b xé4c dinh duoc mot s6 thdng sb vat 1i co ban: thé tich truong nd, hé s6 truong na,
ty s6 truong nod, kha nang hip phu dung mdi cua cac vat lidu di ché tao.
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- Thoi gian dat can bang hip phu di véi Cu, Pb, Zn 1a 30 phat, Cd 1a 20 phut; khoang
pH hap phu téi wu dbi véi Cu, Pb, Zn, Cd 1a 4,5 - 5,5. Tai trong hap phu cuc dai dat 79,37
mgCu/g; 28,01 mgPb/g; 83,33 mgZn/g; 32,57 mgCd/g.

- B x4y dung mé hinh hip phu dang nhiét Langmuir d6i véi ting chat 6 nhiém Cu,
Pb, Zn, Cd. Két qua nghién ciru cho thiy kha ning hap phu ting kim loai nang (Cu, Pb, Zn,
Cd) ctia vat ligu hap phu ché tao tir mun cua phu hgp véi mé hinh nay.

- Tién hanh hip phu kim loai bang phuong phap hap phu dong trén cot va giai hap
bang axit HNO3 0,2M voi luong dung dich giai hap dao dong trung binh trong khoang 400 -
500 mL dé giai hap hét kim loai cho khoang 4,7 g VLHP ché tao tir mun cua.

Cac két qua nghién ciru trén day cho théy kha ning ung dung vt liéu da ché tao vao
thuc té dé xir Iy nuoc thai chira kim loai nang c6 ham luong cao cua cac xi nghiép, nha may.
Sau két qua nay, nhém nghién cau sé tiép tuc tién hanh khao sat kha ning tai sir dung cua vat
licu, 6 bén cua vat liéu va phuong phéap toi wu héa qua trinh hoan nguyén vat liéu dé tai su
dung nhiéu lan.

Tai liéu tham khéo
[1]. Nguyén Bic Van (2004), “Héa vé co tdp 2: Cac kim logi dién hinh”, NXB Khoa hoc
va K1 thuat, Ha Noi.
[2]. Vii Pang Do (1997), “Héa hoc va sy & nhiém méi truong”, NXB Giéo dyc.
[3]. Trinh Thi Thanh (2001), “Dgc hoc, moi truong va suc khoe con nguoi”, NXB Dai hoc
Quéc gia Ha Noi.
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Sinh tong hop enzyme B-1,3-Glucanase ¢ dich thé nAm hwong (Lentinus
edodes) va tiém ning diéu ché chit hoat tinh sinh hoc ting cuwdong mién dich

Biosynthetic enzyme B-1,3-glucanase from humoral mushrooms (Lentinus edodes) and potential
of preparating substances with high biological activity in strengthening the immune system

Nguyén Thi Hong Vén
Truong Pai hoc Hang hdi Viét Nam,
hongvanchemst@gmail.com

Tom tat

Trong nghién ciru ndy, enzyme f-1,3-glucanase duoc tong hop tir dich thé nam hwong
bang cdch nudi cdy chim co bé sung cdc nguon carbon cam ing khdac nhau, trong do moi
truong chiva chitin la tot nhat. Tiép theo, p-1,3-glucanase dwoc tinh sach bang phwong phdp
sdc ky sit dung nhwea trao déi ion DEAE cellulose va nhira Sephadex G100. Protein tinh sach
c6 khoi lwong phdn tir 66,2 kDa va hoat déng tot nhat tai ' pH 5,0; nhi¢t dg 55 C. Enzyme nay
thuy phdn laminarin (co chat p-1,3-glucan) theo kiéu ngdu nhién, tao cdc glucan mach ngan,
cac oligo-saccharide va glucose. Nhitng mach polime ngdn véi kha nang tan tot va dé hap
thu vdo co thé hiéu qua hon so voi chuéi mach dai ban dau, day sé la tiem nang diéu ché tang
cwong hé mién dich.

Tir khod: Enzyme f-1,3-glucanase, dich thé nam hwong, mach polime ngan chat c6
hoat tinh sinh hoc cao, ting cwong hé mién dich; thiyy phdn laminarin theo kiéu ngdu nhién.

Abstract

In this study, enzyme f-1,3-glucanase is synthesized from cultured mushrooms by
sinking carbon sources supplemented with various sensors, which contain chitin environment
is best. Next, 5-1,3-glucanase is purified by chromatography using ion exchange resin DEAE
cellulose and Sephadex G100 resin. This enzyme is purified protein with a molecular weight
66.2 kDa and works at pH 5.0, temperature 55°C best. It also hydrolyze laminarin (-1,3
substrate-glucan) random manner, creating a short circuit glucan, oligo-saccharide and the
glucose. The short circuit polymers, oligomers with soluble, well absorbed into the body
abilities are more effective than long chain p-1,3-glucan, which potentially is prepared
substances with high biological activity in strengthening the immune system.

Keywords: Enzyme pf-1,3-glucanase; cultured mushrooms; short circuit polymers;
substances with high biological activity; strengthening the immune system; hydrolyze laminarin
random manner.

1. Mé dau

Trong nidm 16n (ndm vén chi, ndm linh chi, ndm huong,...) c6 cac hop chét polymer
nhu lentinan, krestin,.. co kha nang khang siéu vi va ngan ngua sy hinh thanh kh01 u bang
cach kich hoat co ché mién dich & vat chu. Nhing polymer hoat tinh nay déu duoc cau thanh
tur cac phan tir B-1,3-glucan. Tuy nhién, cac polymer nay & nam c6 khéi luong phan tir rat 1on
(1-4x10° Da), chung it tan trong nudc, khé hap thu vao co thé va tinh sinh kha dung kém.
Nhiéu nghién ciru cong bd rang cac polymer mach ngin hodc cac oligomer c¢6 hiéu qua ngin
ngira ung thu va ting cudng mién dich tét do chung dé duogc co thé dung nap hon so véi cac
polymer 16n. Nhiéu phuong phap 1y hoc, héa hoc va sinh hoc di dugc 4p dung dé 1am ngin
mach polymer nay. Str dung enzyme dac hiéu p-1,3-glucanase thuy phan p-1,3-glucan thanh
cac polymer ngan hodc cac oligomer 14 phuong phap sinh hoc than thién méi truong, an toan,
hiéu qua [1,2,3].

Enzyme B-1,3-glucanase da dugc san Xuét tur ném linh chi, nAm van chi, ndm hoang
kim, ndm thuong hoang,..), tuy nhién, nuéi trong cic nim trén 1a kho khan, lau dai va tén
kém ¢ trong nude. Bao cdo nay la két qua nghién ctru sinh tong hop enzyme p-1,3-glucanase
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tir dich thé nim huong - ddi tuong nghién ciru ré, phd bién, gan giii d6i v6i Viét Nam. Dong
thoi thtr nghiém mat sb dic tinh hoa, sinh cua enzyme moi tao ra tao tiém nang diéu ché chat
c6 hoat tinh sinh hoc ting cudng mién dich.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vit liéu va hoa chit

- Vit liéu: Chung gidng ndm hwong duoc cung cép boi Vién Di truyén Nong nghiép
Viét Nam.

- Hod chat: 3,5 - Dinitrosalicylic acid (DNS) (Merk, CHLB Puc); Laminarin, p-1,3
glucan (Merk, CHLB buc); Cac loai oligosaccharides (G2-G5, Sigma, CHLB Puc); Cac hoa
chét, dung méi thong thudong dung cho nghién ctru enzyme hay nudi ciy nim déu c6 ngudn
gdc tir cac hing c6 uy tin trong va ngoai nudc; Silicagel 60 Fasq (Merck, CHLB Puc); Kit 5X
Roti - nanoquant (Roche, CHLB btrc); DEAE Cellulose (CI) (Sigma CHLB buc); Sephadex
G -100 (hang Sigma, CHLB Durc ).

- Dung cu, thiét bi: Noi hip tiét trung - Medda RM-Han Qudc; Tu cay vi sinh - Box
laminar PlI- Buc; Ta am 30°C; 37°C - Laboratorin Pristrozze - Tiép Khic; Bé 6n nhiét
Memmert- Dtc; May doc quang (96 well plate reader) - Labsystems Multiskan MS - Thuy sf;
May do pH Accumet - My; Can dién tor AL300 - M§y; Dung cu: Pipet man, 6ng nghiém, dia
petri, binh tam giac 250 ml.

2.2. Mi trudng nudi cdy nam huong

- Mbi trudng co ban (MTCB) c6 thanh phan sau (g/1): glucose, 20 g; peptone, 5 g; cao
nim men, 3 g; CaCOs3, 2 g; KCI, 1 g; KH2PO4, 0,5 g; pH 5,5.

- Cac moi trudong nudi dé nghién ctru tong hgp enzyme 1a MTCB c6 bo sung ngudn
cam {mg carbon hitu co riéng 1& v6i ham luong 0,5% gdm: chitin, thanh té bao nam men*
(giau B-glucan), lactose, galactose, va vat li¢u lignocellulose (rom xay).

Moi truong nudi cdy duoc khir tring tai 121°C, 1 atm trong thodi gian 20 phat. Mbi
truong thach dac dugc chuan bi bang bo sung agar véi ham lugng 20 g/l vao méi truong 16ng.
2.3. Phuong phap nghién ctru

- Phuong phéap nuéi dich thé ndm huong thu enzyme ngoai bao: Nam huong dugc
nudi cay lam tuoi (hoat hoa) trén dia thach chira MTCB trong 7 ngay trude khi chuyén sang
mai trudng nudi cay dich thé.

- Phuong phap thu mau va xac dinh hoat tinh enzyme B-1,3-glucanase:

+200 pl dich nudi cdy nam duge hit cho vao éng eppendorf 1,5 ml sach. Sau d6, mau
dugc ly tam lanh tai 4°C, véi toe dd 5000 vong/phit trong 10 phut. Dich ndi phia trén chia
enzyme duoc gitr lai, bdo quan lanh 4°C.

+ Hoat tinh B-1,3-glucanase ngoai bao dugc xac dinh theo phuong phap dinh luong
duong khir bang 1% DNS (Miller, 1959).

- Phuong phap xac dinh ndng do protein theo phuwong phap Bradford (1976) [7]. Nong
d6 protein duoc xac dinh, sir dung dung dich Roti - Nanoquant 5X (Roth, Germany).

- Phuong phap tinh sach enzyme:

+ Tinh sach 1dn 1 dung nhya sic ky trao d6i ion DEAE cellulose (CI7). Phuong phap
nay dua trén nguyén tac nhua cé ai lyc va giir cac protein tich dién 4m (anion).

+ Tinh sach 1an 2 dung Sephadex G - 100. Phuong phép tinh sach dua trén nguyén ly
su khac nhau vé khéi lugng phan tir cia protein.

- Chay dién di protein SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel
electrophoresis) dung dé phéan tich hdn hop protein ciing nhu do tinh sach cua dich protein.
K¥ thuat nay dua trén sy phén tach protein dwa vao khéi lwong phén tir ctia mdi protein trong
diéu kién bién tinh.
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- Phuong phép nghién ctru déc tinh enzyme: Xac dinh anh huong ctua nhiét do, pH 1én
hoat tinh B-1,3-glucanase.

- Phuwong phép sic ky ban mong TLC (Thin layer chromatography) xac dinh kiéu thuy
phan ctia enzyme B-1,3-glucanase méi tong hop.
3. Két qua va thao luan
3.1. Sinh tong hop enzyme B 1-3-glucanase ngoai bao

0.8

E 07 )E\.E"‘\‘:i-—-g.._E

> V ama i
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0.5

fg’ 04 n/ === chitin
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Hinh 1. Cim teng sinh tong hop p-1,3-glucanase khi siv dung nguon carbon khdic nhau

Nam huong dugc nudi ciy trén moi trudng co ban, cd bd sung cac ngudn cam tng
khéc nhau la chitin, B-glucan, rom ra, lactose, galactose.

Két qua do hoat tinh enzyme (hinh 1) cho thdy & cic méi truong chira ngubn carbon
khac nhau, hoat tinh cua -1,3-glucanase khac nhau. Hoat tinh f-1,3-glucanase tot nhat trong
khoang thoi gian 15 - 21 ngiy nudi cdy, va giam dan sau d6 tuy thudc vao moi loai moi
truong cam ung. V&i moi trudng cam Gng bang rom ra, hoat tinh enzyme van duy tri & cac
ngay nudi sau.

Trong nghién ciru ndy, chitin va rom 1a hai ngudn co chat cam ung tot cho sinh tong
hop B-1-3-glucanase, vo1 hoat tinh enzyme tuong ung la 0,75 va 0,66 U.ml” ! va cao hon
nhiéu so v&i hoat tinh enzyme cam tng bdi cac co chat khac (lactose: 0,52 U. ml b, Do vay,
ching t6i chon méi trudng co ban ¢d bd sung 0,5% chitin 1am chat cam mg sinh tong hop
enzyme va thoi gian thu enzyme tai ngdy nudi thit 15 cho cac nghién ciru tiép theo.

3.2. Tinh sach enzyme
3.2.1. Tinh sach lan 1, dung nhya trao ddi anion DEAE cellulose (CI)

500 mL dung dich enzyme thé dugc str dung cho muc dich tinh sach B-glucanase. Sau
khi c6 dac, ching t61 thu dugc 5 ml dich enzyme. Cot tinh sach dugc can bfmg trong dung
dich dém natri citrate 10 mM, pH 5,5 trudce khi enzyme dugce dua 1é€n c¢dt. Dung 300 ml dung
dich dém trén day cac protein khong bam ra khoi cot (B-1,3 glucanase bam tdt vao cot & dém
nay). Qua trinh day protein bam bit diu bang 300 ml dung dich dém chua lyc day ting dan tir
NaCl 0 dén 1M, téc do day 2 ml/phat. Két thuc qua trinh thu duoc 60 phan doan protein. Két
qua tinh sach, néng dd protein va hoat tinh enzyme dugc thé hién tai hinh 2.
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Hinh 2. Tinh sach enzyme p-1,3-glucanase qua cét DEAE cellulose (CI-)

Hinh 2 cho thiy, c6 it nhat 6 dinh protein dugc phan tach rd rang. Hoat tinh p-1,3-
glucanase cua tat ca 60 phan doan duogc kiém tra. Qua d6, phan doan tu s6 30 tGi 41 thé hién
hoat tinh, véi gia tri twong ung 1a 0,29 U.ml~* va 0,33 U.ml~! va dinh hoat tinh & tai phan
doan 35, v6i gid tri 1a 1,65 U.mlt. Enzyme bét dau duoc déy ra khéi cdt vai gia tri NaCl tr
0,4 - 0,67 M. Phan doan chtra hoat tinh enzyme, tur 30 - 41, dugc thu hdi véi téng thé tich 60
ml. Dich enzyme nay dugc c6 dic bang cach két tia voi (NH4)2S04 100% bio hoa va thim
tich loai mudi (mang 10 kDa cut-off) t6i thé tich cudi cung 1a 2,5 ml. Dich enzyme ¢ dic nay
duoc tra 1én cot Sephadex G - 100 v6i muc dich tinh sach enzyme 1an 2.

3.2.2. Tinh sach lan 2, diing sephadex G-100

2,5 ml dich enzyme c6 dac dugc tra 1én cot chira sephadex G-100 (1,5x80cm). 300 ml
dung dich dém natri citrate 50 mM, pH 5,5 dugc dung dé déy protein ra khdi cot, voi tde d6 2
ml/phut, thu duoc 60 phan doan protein. Cac phan doan nay duogc kiém tra ndng do protein va
hoat tinh B-1,3 glucanase. Két qua tinh sach 1an 2 duoc thé hién ¢ hinh 3.
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Hinh 3. Tinh sach protein qua cdt Sephadex G-100 va hoat tinh f-1,3-glucanase

Hinh 3 cho thay c6 it nhat 3 dinh protein chinh dd dugc phan tach. Pang chd ¥, hoat
tinh B-1,3-glucanase duoc xac dinh tring vdi viing protein thir 2, tir phan doan sé 23 tdi 32,
véi hoat tinh twong tmg 13 0,23 va 0,23 U.ml~* va cao nhét tai phan doan s6 28 vai gia tri 1,22
U.mlI-%. Nhu vay, qua 2 budc tinh sach, chiing t0i da thu duoc 1 dinh protein c6 hoat tinh -
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1,3-glucanase trong sé 8 dinh protein chinh. Hiéu suat thu hdi enzyme va do tinh sach dugc

trinh bay tom tit qua bang 1.
Bing 1. Két qua tinh sach enzyme f-1,3 glucanase qua tham tich va 2 lan sic ky

L Thé tich Protein He(r)lg/:;neh Hoat tinh I-Itllf: lsll‘(;?t D9 tinh
Cac budc protein 2 P rieng sach
(mL) (mg) tong so (U/mg) enzyme enzyme
L)* (%)
Dich Ién 500 280 375 1,339 100 1
men
C6o dac,
tham tich 5 155 296 1,909 78,9 1,425
Qua cot
DEAE 2,5 21 125 5,92 33,3 4,42
cellulose
Qua cot
Sephadex 2,5 2,9 65 22,41 17,3 16,73
G-100

*Hoat tinh enzyme dich [én men thé la 0,75 Ulml.

3.2.3. Chay dién di bién tinh SDS-PAGE kiém tra protein

Enzyme nay c6 khdi luong phan tir khac véi 2 loai endo B-1,3-glucanase (trong qua
thé nam hwong) di duogc cong bé trude 1a TLG1 va GLUI, vé6i khoi lugng phén tir twong tng
la 25 kDa va 26 kDa (Sakamoto va cs, 2011; 2006). Chung to day la moét loai enzyme B-1,3-
glucanase méi, dugc phan 1ap 1an dau tién tir dich thé nAm huong.

Puong chay 1: Protein dich 1én men; 2: Protein sau khi tham tich; 3: Protein qua cot
DEAE cellulose; 4: Protein sau khi tinh sach qua cdt Sephadex G-100. Miii tén 1a enzyme
dugc tinh sach. Pudng chay M: Thang protein chudn véi Mw di biét.
3.3. Mot s6 yéu td anh huwong dén hoat tinh ciaa p-1,3 glucanase
3.3.1. Anh hwéng ciia nhiét d9 t6i hoat tinh enzyme

Enzyme da tinh sach qua budc trén dugc st dung cho nghién ctru déc tinh. O day,
chung t6i str dung moét dai nhiét do 1a (20, 30, 35, 40, 45, 50, 55, 60, 65)°C dé danh gia anh
huodng cua nhiét do 1én hoat tinh enzyme.

(M) 1 2 3 4

119 kDa

66,2—
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30 —

25 —

18 —

14 v—=

Hinh 4. Chay dién di SDS PAGE dich chira enzyme
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Hinh 5. Anh hwéng ciia nhigt dp Ién hoat tinh ciia enzyme

Tai hinh 5, ta thiy enzyme nay hoat dong tot nhat ¢ nhiét do 55°C va giam manh (con
21% hoat tinh) khi tang nhiét d6 1én 65°C. Enzyme hoat dong tdt trong khoang nhiét do 40 -
55°C.
3.3.2. Anh hwéng cia pH t6i hoat tinh enzyme

MJi loai enzyme déu hoat dong t6t & nhitng khoang pH nhat dinh. Hoat tinh p-1,3-
glucanase dugc do tai cac pH khéac nhau, tir 3,0 - 7,5. Hinh 15 cho théy enzyme nay hoat dong
t6t trong khoang pH tir 4,5 - 6,0, va cao nhat tai pH 5,0. Diéu dic biét, tai pH 7,0 (trung tinh),
hoat tinh enzyme rat thép, chi con 7,17% so voi tai pH 5,0 - diéu kién c6 dinh hoat tinh cao
nhat (coi 1a 100%).

Hoat tinh twong doi (%)

=
P
o

Hoati tinh twong doi (%)
=) co E
S © o

MNP
o O

o

0 2 4 6 g PH
Hinh 6. Anh hwéng ciia pH Ién hoat tinh enzyme

3.3.3. X4c dinh Kiéu thily phan co chét laminarin

Dic tinh thay phan co chét theo kiéu exo hodc endo 1a dic diém quan trong dé phan
loai cac enzyme thuly phan polysaccharides ndi chung (cellulose, glucan,...). Endo 1a kiéu p-
1,3-glucanase dinh hudng thuy phan co chat tai vi tri ngiu nhién (bét ky) trong mach glucan,
va tao san pham gém nhiéu loai oligosaccharides véi mirc polymer héa khac nhau. Trai lai,
exo 13 kiéu ma B-1,3-glucanase dinh hudng thuy phén lién két glycoside tir dau khong khu
ctia n6 (non-reducing end) va tao duy nhit mét san pham la dudng glucose.
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Trong thi nghiém nay, san pham thiy phan laminarin béi p-1,3 glucanase tai cac thoi
diém khac nhau duoc phan tach trén ban mong silicagel, (hinh 7 a). San pham thiiy phan gdm
cac duong tu glucose tdi oligosaccharide (chira > 2 don vi glucose). Ching té enzyme méi
tong hop thuy phan co chit theo kiéu endo.

-G1 Gt

&5 G2-
-G3
G3-
G4 »
GA- v
G5 »

G5-
’

L | ;

: ‘i
s 8 U B e e
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Shat M 0 5 20 60 180 360 phat
a b
Hinh 7. Phén tich sin phém thiiy phan béng sic ky ban méng (TLC). (a): laminarin va (b): -
1,3/1,6- glucan (ciia nam dau khi). G1, G2, G3, G4 va G5 twong rng la glucose, maltose,
maltotriose, maltotetraose va maltopentaose

3.3.4. Tinh chét diic hiéu co chét caa p-1,3/1,6- glucanase
Bing 2. Hoat tinh enzyme lén cdc co chit polymer khdc nhau

e Hoat tinh £ Hoat tinh
Co chat twong doi (%)* Co chat twong doi (%)*
Laminarin Tinh bot
(B-1,3/1,6 glucan) 100 (0-1,4- glucan) 0.5
Curdlan (B-1,3- B-1,3(4)- glucan
.. 41 ~ A 3,3
glucan, mach dai) (glucan ngfi coc)
B-1,3/1,6 glucan dau .
khi (mach dai) 35 Chitin 0,01
CMC Pustulan (B-1,6
(B-1,4- glucan) 0.5 glucan) 0,01

* Hoat tinh 1én laminarin (6-1,3/1,6 glucan mach ngan) dwoc gan 100%.

Trong thi nghiém nay, enzyme duoc kiém tra kha nang thity phan céc co chat khac

nhau gém laminarin, f-1,3/1,6 glucan nam dau khi, CMC (carboxyl cellulose), tinh bot,

glucan ngi cbe (B-1,3/1,4 glucan), curdland (B-1,3 mach thang), chitin, va pustulan (B-1,6
glucan). Két qua kha ning thay phan cac co chat duoc thé hién tai bang 2.

Két qua tai bang 2, enzyme thuy phén laminarin v6i hi€u qua cao nhit, tlep do
curdlan, va p-1,3/1,6 glucan tinh sach tir nam dau khi (Mw 16n). Enzyme c6 hoat tinh rat thap
1én cac co chat con lai voi cac kiéu lién két glucoside khac nhau (tir 0,01% téi1 3,3%). Piéu
nay chung té enzyme nay la p-1,3-glucanase va thudc loai endo- $-1,3 glucanase.

4. Két luan
- Bing nudi cdy chim ndm huong, enzyme B-1,3-glucanase duogc tong hop tot nhat
v6i chat cam tng 12 chitin 0,5%, thoi gian 25 ngay.
- Enzyme B-1,3-glucanase dugc tinh sach qua 2 lan chay sic ky (i) DEAE cellulose va
(i) Sephadex G-100. Pac tinh nhu sau:
+ Khdi luong phan tir enzyme 13 66,2 kDa (SDS-PAGE).
+ Enzyme hoat dong t6t tai 55°C, pH 5.0
+ Enzyme thity phan co chat theo kiéu ngau nhién dua vao phan tich san phdm
thuy phan bang sic ky ban méng (TLC).
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- Ung dung cua enzyme B-1,3-glucanase da dugc khing dinh & phan nghién ctru tong
quan: dung la hoat chat diéu ché san pham duoc hoc B-1,3-glucan - dung lam thudc ting
cuong hé mién dich, va 1a chat ¢6 tinh ning sinh hoc cao trong cong nghiép rugu, bia; ndng
nghiép; nang lugng; y hoc,... Noi dung nghién ctru cua bai bao da mo ra huéng phat trién
moi, tiém nang ing dung hoat tinh sinh hoc nay vi dugc tao ra tir ngudn nguyén ligu phd blen
v6i diéu kién Viét Nam 13 nim huong, thay thé cho cac nguyén liéu quy hiém khac nhu nim
linh chi, nAm vén chi.

Chi gi61 han ndi dung, pham vi trong 1 bai bao, tac gia xin dua hudng nghién ctru vé
danh gia vé kha nang diéu che cac chét hoat tinh sinh hoc tang cuong mién dich cua B-1,3-
glucanase theo hudng phat trién tiép theo.
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Hién trang thudc trir cé6 Paraquat trong méi trudmg nwéc
huyén Mai Chau (Hoa Binh) va dé xuat phwong phap xir Iy
Situation of paraquat herbicide in water enviroment in Mai Chau district,

Hoa Binh province and proposal methods for treatment

Nguyén Thi Phuong Mai,

Nguyén Thi Hué, Pham Qudc Viét, Hoang Nam, Pau Xuén Tién
Vien Han ldm Khoa hoc va Cong nghé Viét Nam
npmai82@gmail.com

Tom tat

Paraquat la thuoc trie co cuc doc dwoc su dung rong rai trong nong nghzep aé diét co
dai, dac bi¢t o ving trong ngo, mia. Ham lhrong paraquat trong mau nudc suoi, nuoc ngam
va nude giéng & mét s6 khu vuee san xudt néng nghiép thuéc xa Mai Hich, Bao La, Van Mai
va Pa Co, huyén Mai Chdu tinh Hoa Binh dwoc phdn tich va danh gia. Cac mau nuée dwoc
ldy vdo mila khé (thang 1/2016) va mua mua (thang 5/2016). Két qud phan tich cho thd’y
ham lwong paraquat trong cdc mdau vao mua kho la khong phat hién dwoc nhung vao mua
mua lwong nho paraquat dugc tim thdy trong tat cd cac mau. Ham luong paraquat trong cdc
mau nudc suoi tir 21,3 den 85,0 ug/L, nuwdc ngam tr 21,5 dén 94,4ug/L, va méc giéng tir 51
dén 107,3 ug/L. Cdc mdu nwde & xd Bao La cé nong dé paraquat cao hon so véi cdc mau
nuwoc o xa Mai Hich, Van Mai va Pa Co. Pdy la déu hiéu canh bdo cho nguoi dan khu vuc
nay khéng dwoc sir dung nhitng nguon nuée ndy lam nuée sinh hoat. Ham lwong paraquat
thap nhung déc tinh cao vi thé sit dung céng nghé quang xiic tac nano TiOa rat hitu hiéu
trong loai b6 chiing khéi nguon nuwée.

Tir khéa: Paraquat, nuéce giéng, nuwdce ngdm, nuwée suoi, TiO2, Mai Chau.
Abtract

Paraguat is the most highly toxic which is widely used in agriculture to kill weed. It is
commonly used in maize and surgarcane fileds. Concentration of paraquat in spring water,
well water and rock water in an agricultural region at Mai Chau, Hoa Binh Province was
analysed. Water samples were taken in dry (January 2016) and rainy seasons (May 2016).
The results indicated that paraquat concentration in spring water, well water and rock water
in dry season were lower the detection limit. Whereas, in rainy season, concentration of
paraquat in spring water, rock water and well water ranged from 21.3 to 85.0 pg/L, from
21.5 to 94.4 pg/L and from 51 to 107.3 pg/L, respectively. The concentrations of paraquat in
water samples in Bao La commune were higher than those in other communes. These field
data showed that paraquat herbicide influence on water environment during the rainy season
at Mai Chau, Hoa Binh Province, thus paraquat herbicide management will reduce the water
contamination risk in this region. These results is warmed that peope should stop using water
source for dosmestic water supply.

Keywords: Mai Chau, groundwater, paraquat, spring water, well water, TiOx.

1. Giéi thiéu

Viét Nam la mét nuéc nong nghiép, trong do ngo 1a cay trong c6 dién tich thu hoach
thir hai sau cdy lta. Trong 10 ndm tir 2004 dén 2014, dién tich dat trong ngd nam 2014 trén ca
nuée ting 1,2 1an so voi nam 2004 va tuong tng 1a san lugng ngd ting 51% trong 10 nam [1].
Thubc trir c6 paraquat duge sir dung rong rai trong néng nghiép dédc biét la trong trong ngo,
mia dé diét trir co dai va giup cay trong hép thu téi da luong dinh dudng trong dat. Paraquat
1a chat c6 doc tinh cao gay anh huong dén sirc khoe con ngudi, dong vat, 6 nhiém moi truong
dat va nudc. Liéu gay tir vong cua no d6i v6i nguoi 1a 17 mg/kg nhung c6 thé thap hon ddi
voi tré em. Trong nudce, voi nong do 500 pg/L, paraquat gay doc vdi ca va cac dong vat ludng
thé. Pé bao vé moi truong va stc khoe con nguoi, Cuc bao vé méi truong My (U.S. EPA)
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dua ra tidu chuan gidi han cho phép cta paraquat trong nudc ubng 1a 3pg/L. Trong khi do,
gio1 han cho phép cua paraquat trong nudc uong 0,1 pg/L theo ti€u chuan chau Au va 10
Hg/L theo T chirc Y té thé giéi (WHO). O Viét Nam, hién nay chi c6 tiéu chudn cho phép
ham lugng paraquat trong nudc mat, gidi han cho phép cua paraquat 1a 900 pg/L (QCVN
08:2008/BTNMT cot Al).

Ham luong paraquat trong moi truong nudc ngdm va nude mit do sir dung thude diét
co trong nong nghi¢p déa dugc danh gia ¢ nhiéu noi trén thé gioi. Nghién ciru 6 My da phat
hién ham lugng paraquat trong nudc uong va nude ngdm & ving trong mia [2]. Tuong ty ham
luong paraquat trong nudc mat ¢ khu vuc trong lua & Malyasia dao dong tir 0,6 dén 6,9 ug/L
[3]. Nghién ctru ¢ déao Caribbean cho thay ndng do paraquat trong nuée dung dé in uong cao
hon 50 14n gi6i han cho phép cua chau Au [4], nghién ctru & Thai Lan cting chi ra rang ham
lugng paraquat trong nude ngam ¢ 1én toi 18,9 ug/L [5]. Mot s6 nghién ctru danh gia ham
luong thude diét co trong nudc ngdm & ving nong nghiép Tulkarem va Jenin, Pac [6] va
nuéc mit & Elechi, Nigeria [7] cho thiy ndng d6 paraquat & ving nay nho hon gigi han cho
phép 100 pg/L theo EPA-2. Paraquat trong nudc duge xac dinh bang nhiéu k¥ thuat khac
nhau nhu quang pho ké, sic ki 1ong hiéu ning cao, sic ki 1ong khdi pho. Sac ki 16ng hiéu
nang cao 1a phuong phap duge st dung rong rai dé phan tich paraquat trong nudc. Phuong
phap nay c6 wu diém la thoi gian phan tich mau nhanh, phuwong phép c6 chinh xac cao, thiét
bi khong qua dit so voi phuong phap sic ki khac.

O Viét Nam, thudc trir co paraquat dugc str dung rong réi, tran lan va khong dung qui
trinh trong nong nghiép gy 6 nhiém moi trudng anh huong dén st khoe con nguoi va moi
truong song. Médc du ham luong paraquat trong nude an udng ¢ dang vét nhung khi st dung
ngudn nude bi nhidm paraquat thi chat nay s& dugc tich lity trong co thé theo thoi gian va gay
anh huong dén sirc khoe con ngudi. Thang 12/2012 bao Quang Ngai dua tin mot sb trau bo &
mot sd xa thudc huyén Son Tinh, Quang Ngai da bi chét hodc hu thai do an phai c6 bi phun
thudce trir co.

Huyén Mai Chau nam phia Tay Béc ciia tinh Hoa Binh voi tong dién tich gico trong
toan huyén trén 10.000 ha, trong d6 ngb 1a cay luong thyc dugc trong chu yéu ¢ day. Dé nang
cao ning suat ciy trong va diét trir co dai, nguoi dan su dung mot lugng 16n thudc diét co
paraquat dé diét trir co dai trong san xuat dugc sir dung. Qua trinh nay c6 thé lam phat tan
mot luong nho paraquat vao moéi truong nude do qua trinh rua tréi dac biét la khi co mua lon
sau khi phun thudc ngodc ngdm xudng dudi dat. Thang 2/2015, nhém nghién ctru cia TS.
Negishi thu¢c Vién nghién ctru AIST, Nhat Ban da khao sat chat luong nude ¢ khu vuc nong
thon thudc huyén Mai Chau, Hoa Binh da phat hién ra luong vét paraquat trong moi truong
nude an udng (tai liéu chua cong bd). Thang 12/2015 bao Hoa Binh dua tin mot s ho & xi Pa
Co, Mai Chau dang lo lang trudc nguy co ngudn nude tu nhién tir cac khe ndi bi nhiém hoa
chat bao vé thuc vat, thudc diét co. Két qua khao sat cting cho thdy, huyén Mai Chau van
chua c6 nuéc sach do d6 ngudn nude 1y truc tiép khong qua xu 1y tir khe nti duoc dung dé
an ubng va tim rira. Ngudn nude & day duoc st dung truc tiép ma khong qua xir ly. Trude
tinh hinh do, danh gia ham luong paraquat trong moéi trudng nudc ¢ vung san Xuat nong
nghiép 1a can thiét d& gop phan bao vé méi trudng nudc va dua ra nhitng bién phap xtr 1y
nuéc bi nhiém paraquat. Vi vy, nghién ctru nay tap trung phén tich danh gia ham luong
paraquat trong moi truong nude cua khu vyce san xuat nong nghiép & mot sé xa thudc huyén
Mai Chau tinh Hoa Binh va dé xuét cong nghé xt 1y paraquat.

2. Péi twong va phwong phap nghién ciu
2.1. Pham vi va ddi twong nghién c1’ru

Ngoai khu vuc ¢é tiém ning vé du lich, huyén Mai Chéu tinh Hoa Binh cting la khu
vuc ndng nghi¢p trong tam cua toan tinh. Trong nghién clru nay, mot sO x4 san xuat nong
nghiép & huyén Mai Chau bao gdm Mai Hich, Pa Co, Bao La, Van Mai dugc tién hanh
nghién ctru khao sat. Ket qué qua trinh diéu tra phong Van cho thiy ngo, lua va cac loai hoa
mau duoc tréng cha yéu & khu vuc nay. Vu ngd duogc trong tir thang 2 dén thang 5 hang nam
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va thudc trir co phun vao khoang thang 5 sau khi thu hoach ngé. Thudc trir ¢6 Nimaxon 20SL
(276 g/L Paraquat) hodc Fansipan 200SL (200 g/L Paraquat) duoc phun vdi li€u lugng tir 50
deén 85 L/ha.

Cac mau nude ngdm dugc 1Ay tai be tap trung cua xa hodc tai bé cua cac ho gia dinh.
Nudc trong cac bé nay dugc dan tir khe sudi vé qua cac 6ng din nudc. Mau nudc sudi duoc
lay tai muong dan nuge ¢ vung san xudt nong nghiép (Bao La) va tai nude subi canh nha dan
(Pa Co). Mau nudc gleng duoc ldy tai UBND x4 Bao La va UBND Mai Hich, ngudn nudce
nay dugc sir dung dé sinh hoat va tudi tiéu. Nhirng mau nude su01 nude ngam, nude giéng
duoc 14y vao chai thuy tinh mau nau sach c6 thé tich 1L. Cac miu nay duoc bao quan lanh ¢
4°C va dugc chuyén vé phong thi nghiém dé tién hanh phén tich trong 1 tudn. Cac mau nudc
duoc iy vao mua kho (thang 1) va mua mua (thang 5) nim 2016. So d6 va vi tri iy mau
dugc chira ¢ hinh 1 va bang 1.

.
NW'FC NSt
XaPaco

L]
NMZEL 3 Bao La

4 NGLBL
NS2-BL

X& Mai Hich

L]
NG2-MH ONM4-VM
X Van Mai
\ mM3-VM )

Hinh 1. So' do vi tri ldy méu nwéc & cdc huyén Mai Chau, tinh Hoa Binh

Bing 1. Ki higu méu, vi tri va logi méu dwoc liy 6 huyén Mai Chéu tinh Hoa Binh

STT | Ki hi¢u miu Vi tri Loai miu
1 NM1-PC Nguyén Dinh Son, x6m Pa Co Con, xi Pa Co Nude ngim
2 NM2- BL Ngan Dtic Hanh, x6m Pung, xa Bao La Nude ngim
3 NM3-VM Ha Vin Duy, x6m Long, xa Van Mai Nude ngim
4 NM4-VM Bé nude sinh hoat x4, xi Van Mai Nude ngim
5 NS1-PC Xo6m Cha Bong, xa Pa Co Nuée sudi
6 NS2-BL Subi Sia, xa Bao La Nudc sudi
7 NG1-BL UBND x4 Bao La Nude giéng
8 NG2-MH UBND x3 Mai Hich Nude giéng

2.2. Phuong phap phéan tich

Paraquat trong mau nuéc duge xac dinh & budc song 260 nm vé6i detector Flexar
UV/VIS LC (PerkinElmer), ¢t phan tich C18 (Inertsil ODS-3 150 mmx2,2 mm), bom
Alltech 426 HPLC Pump, cong bom Rheodyne 97251, bd diéu khién NCI 900, Penelson, phan
mém xtr 1y sb liéu Total Chrom Workstation, Version 6.3.2 (PerkinElmer), bom mau bang
tay. Dung dich pha dong duoc chuan bj bang cach hoa tan 3,89 g axit natri 1-sulfonic (Merck)
vao 800 mL nudc cat nude hai lan, thém 200 mL axeton nitril (Merck), 10 mL diethylamin
(Merck) va 16mL axit orthophosphoric (Merck). Toan bo dung moéi va dung dich st dung dé
chudn bi pha dong duoc loc va loai khi bang thiét bi rung siéu am (AF 200H - Israel). Toc do
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dong ciia pha dong 1a 0,2 mL/phat va thé tich bom miu 1a 20 pL. Qué trinh phan tich dugc
thuc hién tai phong Phan tich Chat lugng moi truong, Vién Cong nghé mai truong - Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Ham lugng paraquat dugc xac dinh theo phuong
phap EPA 594.2:1997. Gi6i han phat hién cua phuong phap 13 10 pg/L. Sic d6 chuan cua
paraquat voi ndng do 100; 500 va 1000 pg/L duoc chi ra & hinh 2.
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Hinh 2. Sic do chudn ciia paraquat 6 néng dp: a)1000 pg/L; b) 500 pg/L va c) 100 pg/L

3. Két qua va thio luin
3.1. Nuée ngim

Két qua phan tich ham luong paraquat trong cac mau nudc ngdm cua 4 xa Pa Co, Bao
La, Mai Hich va Van Mai tir nh6 hon giéi han phat hién dén 94,4 ug/L (hinh 3). Sic do
paraquat trong nudc ngam dugc chi ra ¢ hinh 4. Trong dot khao sat lan 1 (20/1/2016), ham
lwong paraquat trong mau nudc ngam la khong phat hién. Tuy nhién, vao dot khao sat ngay
24/5/2016 ham lugng paraquat dugc phat hién trong tat ca cac mau nude, dao dong tir 21,6
dén 94,4 pg/L. Pidu nay 1a do thudc diét co paraquat duoc sir dung dé diét trir ¢6 dai sau thu
hoach ng6 vao thang 5. Déc biét giai doan nay 1a mua mua nén mot luong du paraquat trong
qua trinh diét c6 dugc rira troi vao moéi truong nude. Ham luong paraquat trong nude ngam ¢
x4 Bao La cao hon cic xa khac c6 thé 1a do paraquat bi rura troi tir thuong nguén (Pa Co) (mot
luong 16n thude thude diét co dugc sir dung dé lam nuong ray trong thang 5/2016). Két qua
phan tich da phat hién lugng vét paraquat trong nudc ngam diéu nay cho thdy moi truong
nuéde & khu vie nay bi nhiém paraquat.
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Hinh 4. Sic do paraquat trong cdc méu nwéc ngim

3.2. Nuéc sudi

Sac d6 phan tich paraquat trong mau nudc sudi ¢ Pa Co va Bao La dugc chi ra ¢ hinh
5. Két qua phan tich ham luong paraquat trong nudc sudi tir nho hon gidi han phat hién dén
85 pg/L (hinh 6). Khong c6 mau nudce sudi nao tai xa Pa Co va Bao La phat hién co paraquat
trong dot quan trac lan 1 (ngay 20/ 1/2016). Tuy nhién, trong dot 2 (24/5/2016) ca hai mau
nugc sudi déu phat hién co paraquat diéu nay ching to paraquat dugc rira troi tir ving san
xuit nong nghiép vao moi truong nude mét do qua trinh sir dung thudc diét co. Paraquat sau
khi duge phun s& hip phu rit manh vao trong dat dac biét 1a trong hat sét va rat kho di vao
mdi truong nude mat trir khi qué trinh rira tré1 hodc x61 mon xay ra [8]. Thang 5 1a mua mua
va nong dan st dung thudc diét co chu yéu trong giai doan ndy. Do vy, ngudn nude bi nhiém
paraquat 1a két qua cia qua trinh rura tr61. Mac du ham lugng paraquat trong mau nudc mit 13
thap hon so véi tiéu chuan nude mdt QCVN 08:2008/BTNMT (cot B1) tuy nhién chung t6i
khuyén céo noéng dan can xem du bao thoi tiét trudc khi phun thudc diét co dé giam anh
hudng cua thude dén chat luong nude.

Ham lugng paraquat trong mau nude sudi Sia thudc xa Bao La 1a cao hon so véi nuréc
sudi & Cha Bong, xa Pa Co di€u nay co6 thé 1a do suoi Sia ¢ gan khu vuc san xuat nong nghi¢p
hon nudc sudi & Cha Bong nén chat lugng nude mat ¢ day de bi anh hudng do qua trinh rira
troi.
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Hinh 5. Séc dé paraquat trong nwéc sudi & Pa Co va Bao La
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Hinh 6. Sw thay doi ham lwong paraquat trong nwoc sudi theo thoi gian

3.3. Nuoce giéng

Nudc giéng ¢ hai xd Bao La va Mai Hich 1a nhiing giéng dao co d6 sau la 6m. Ham
luong paraquat trong mau nudc gleng tai hai xd Bao La va Mai Hich tu nho hon gioi han phat
hién dén 107,3 pg/L. Tuong ty nhu mau nude ngdm va nude sudi, ham lugng paraquat khong
dugc phat hién trong dot 1 (20/1/2016). Hinh 7 cho thiy ham luong paraquat trong mau nudc
giéng & xa Mai Hich (51,9 ug/L) thap hon ham lugng paraquat mau nudc giéng ¢ xa Bao La
(107,3 pg/L). Nhitng két qua nay 1a tuong tu so voi két qua quan tric ham luong paraquat
trong nudc ngam & khu vuc san xuat néng nghiép ¢ Buc cua Ghanem, 2011. Co ché sy co
mit clia paraquat trong mau nudc gleng (nudc ngam tang ndng) van chua duoc giai thich bai
vi paraquat sau khi st dung s€ dugc hap phu vao trong dat va gitr lai ¢ day do do paraquat rat
kho dé c6 thé thim vao ngudn nude dudi dat [3, 8]. Do do, can phai c¢6 nhing nghién ciru tiép
theo dé giai thich sy c6 mat cua paraquat moi truong nuéce ngam

Mic du luong vét cua paraquat trong nugc co thé khong gay doc tirc thoi voi con
ngudi, tuy nhién viéc lam dung thudc trir co c6 thé gay kha nang tich ltly paraquat trong co
thé con ngudi, thuc pham va trong moi truong dét. Do d6 can khuyen cdo nguoi dan su dung
thudc an toan, dung lidu lwgng ndng d6, dung thoi diém va phun thudc ding cach va phai co
bién phéap xtr Iy ngudn nudc c¢6 chira paraquat.
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Hinh 8. Sic do paraquat trong nwéc giéng 6 Bao La va Mai Hich

3.4. P& xuit cong nghé loai bo paraquat trong méi truong nuéc

Két qua ban dau cho thay, ngudn nudc sinh hoat & Mai Chau, Hoa Binh c6 ham luong
paraquat thap hon nhiéu lan so vdi QCVN 08:2008/BTNMT (cot Al), nhung cac mau nudc ¢
day lai cao hon so vo1 ham lugng cho phép cua paraquat trong nu6e udng theo t6 chirc y té
thé gigi (10 pg/L). Do vay, dé dam bao chat luong nude dung dé an uéng ¢ nhing khu vuc
nay viéc dua ra cong nghé loai bo paraquat trong méi trudng nudc 1a can thiét. Phuong phap
phan hiy quang hoa str dung xuc tac nano TiO2 hodc TiOz pha tap da va dang dugc nghién
clru va ing dung dé xtr 1y nudc bi nhidm paraquat do hiéu sudt va tinh chon loc cao. Nano
TiO2 dugc tong hop tir isopropoxide titan, diethanolamin, etanol v&i thanh phan khéi luong
mol khéac nhau. Qua trinh tao sol-gel va tim phi TiO, trén cac hat silicagel dwoc khao sat. Két
qua cho thdy, lugng TiO2 bam trén bé mat cia SiO2 tiy thudc vao qua trinh nhung - phi - U
nhigt. B& day moi 16p phi 1a 200 - 300 nm. Nhém dé tai da sir dung 2g TiO2/SiO2 dé loai bo
paraquart (50 mg/L), két qua nghién ctru cho thay 98% paraquat bi loai bo trong thoi gian 23
gio. Pay 1a s lidu nghién ciru so luge ban dau, nhung ciing chi ra rang phuong phap quang
xuc tac ¢ kha nang xur 1y paraquat trong nudc.
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4. Két luan

Ham lugng paraquat trong nudc ngam, nudc sudi va nude gieng tai mot sO xa cua

huyén Mai Chau tinh Hoa Binh dé duoc phan tich vao mua mua va mua khé trong nam 2016.
Két qua phan tich cho thdy paraquat khong phat hién trong cac mau nudc sudi, nudc ngdm va
nudc giéng trong mua kho (thang 1/2016). Nguoc lai, ham lugng paraquat dugc phat hién trong
méiu nude subi, nudc ngdm va nudc giéng vao mia mua (thang 5/2016). Ham lugng paraquat
trong cac mau nudc thudc xa Bao La 1a cao hon so véi ham lugng paraquat trong mau nude xa
Pa Co, Van Mai va Mai Hich. Nghién ctru ban dau cho thiy vt liéu nano TiO2/SiOz c6 kha
nang xu 1y paraquat trong nuoc.

Tai liéu tham khdo

[1].
[2].

13].

[4].

[5].

[6].

[7].

[8].

Téng Cuc Thdng ké Viét Nam 2014.

Lopez,D.A.; Ribd,A.; Quinteros, E.;Mejia, R.; Jovel, R.; VanDervort,D.; Orantes,
C.M, “Heavy metals, arsenic, and pesticide contamination in an area with high
incidence of chronic kidney disease of non-traditional causes in El Salvador”,
American Gerophysical Union, Fall Meting (2013).

B.S. Ismail, Mehdi Sameni and M. Halimah, “Evaluation of Herbicide Pollution in the

Kerian Ricefields of Perak, Malaysia”, World Applied Sciences Journal, Vol15, No1l,
(2011), pp05-13.

Boodram, N “The fate of agro-chemicals in the land-water interface, with reference
to St Lucia and the wider Caribbean”, Project report No 4. St Lucia: CEHI, (2002) 30
Pp.

Amondham W, Parkpian P, Polprasert C, Delaune RD, Jugsujinda A, “Paraquat
adsorption, degradation, and remobilization in tropical soils of Thailand”, J Environ

Sci Health B,Vol41, No5, (2006), pp485-507.

Ghanem Subhi Samhan, Erick Carlier, Wasim Ali, “Groundwater Pollution Due to
Pesticides and Heavy Metals in North West Bank. Marwan”, Journal of Environmental
Protection, Vol 2(2011), pp429-434.

F. Upadhi and O.A.F. Wokoma, “Examination of Some Pesticide Residues in Surface
Water, Sediment and Fish Tissue of Elechi Creek, Niger Delta, Nigeria”, Research
Journal of Environmental and Earth Sciences Vol4, Nol1l, (2012), pp939-944.

US EPA, Risks of Paraquat Use to Federally Threatened California Red-legged Frog
(Rana aurora draytonii). Pesticide Effects Determination. Environmental Fate and
Effects Division, Office of Pesticide Programs. US Environmental Protection Agency,
Washington, D.C. (2009).

HOI NGHI QUOC TE KHOA HQC CONG NGHE HANG HAI 2016 617



THE INTERNATIONAL CONFERENCE ON MARINE SCIENCE AND TECHNOLOGY 2016

Khi niing phan giai Ligno - Xenluloza ciia mt s chiing nim thudc 16p
basidiomycetes
Ligno - Cellulosic resolution capability of basicdiomycetous mushrooms
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Trwong Thi Hanh, Pham Thi Hoa
Truong Pai hoc Hang hai Viét Nam,

nguyettohoa@gmail.com

Tém tit

Ligno - xenluloza (Lignocellulose) la logi co cht kho phan giai c6 nhiéu trong chat
thai cia cdc nha mdy. gidy, rdc thdi sinh hoat,... Trong s6 cdc vi sinh vdt co kha nang phan
giai lignocellulose, nam muc trang la logi nam duy nhat cé thé tan céng tat cd cde cdu tir cua
lignocellulose nho kha ndng tiét ra cdc enzim ngoai bao thugc nhém ligninaza. Cac lodi nam
diroc nghién ciru da sé thuéc 16p ndm dam (Basidiomycetes). Trong pham vi bai bao nay,
chung toi nghién ciru cdc ching sau: nam mé - Agaricus blazei, ching Agrocybe aegerita.
Két qua thu dwge mé ra huéng nghién ciru moi vé kha nang tach chiét enzim ngoai bao phdn
gidi lignocellulose & quy mé 1ém nhdam g dung vao cong nghé méi trieong; cong nghé thuc
pham va thire dn gia siic...

Tw khoa: Lignin, xenluloza, nam dam, Agaricus blazei, Agrocybe aegerita.
Abstract

Ligno - cellulose (lignocellulose) is a kind of difficult resolution substrates. It can be
found in the paper factory's waste, household's waste, etc... Among of the microoganisms has
lignocellulose capability, white mushroom is the only which can attack all the constituents of
the lignocellulose by the ability to secrete extracellular enzymes which belong to ligninaza.
Most of the special mushrooms, that are studied, belong to Basidiomycetes class. Within the
scope of this artical, we studied the following items: Mushroom - Agaricus blazei, Agrocybe
aegerita. The results will open the new way to research on the extracted ability of
lignocellulose resolution extracellular enzymes at large scale. Then it can be applied in
environmental technology, food technology and animal feed.

Keywords: Lignin, cellulose, Basidiomycetes, Agaricus blazei, Agrocybe aegerita.

1. Mé dau

Hién nay trén hanh tinh cua chung ta, thyc vat san sinh mot lugng sinh khéi khong 16
udc ching dat to1 4. 10% tan mdi nam [1, 4]. Ngay ca nganh nong nghiép san xuét duya trén sy
bién ddi ning lugng mat troi thanh thirc an nho cay trong, cling chi tan dung khong dén 50%
san pham sinh khéi thuc vat. Toan by phan sinh khéi du thira con lai chira dung 60 - 70%
hydratcacbon, 15 - 30% hidrocacbon thom, dudi dang ligno - xenluloza thuong 13 san pham
phu, hodc rat it gia tri hodc la phé thai 1am 6 nhiém moi truong [4]. O Viét Nam, do trinh do
kinh té khoa hoc ki thuét chua cao, phan ligno - xenluloza nay hozc dé hay hoai ty nhién hosc
chi méi dugc sfr dung mot cach tho so theo tap quan dan gian voi hi¢u qua thép (2, 4].

Trong s6 céc vi sinh vat co kha nang phan giai ligno - xenluloza, nam muc trang la
loai nam duy nhat c6 thé tan cong tat ca cac cau tir ctia thanh té bao gd [2]. Cac loai nAm dugc
nghién ctru da sd thugc 16p nam dam Basidiomycetes [4]. Thong thuong, khi phan giai ligno -
xenluloza, cic loai nim nay dong thoi tan cong ca lignin va polysaccarit. Nam muyc tring ¢
kha nang phéan giai lignin kha hiéu qua nho kha nang tiét ra cac enzym ngoai bao thudc nhom
ligninaza [4]. Vi mong mudn gép phan va viéc tim kiém giai phap tan dung ngué)n tai
nguyén to 16n con lang phi cta dat nude 1a ligno - xenluloza, toi thyc hién dé tai: Kha ning
phan giai ligno - Xenluloza ciia mét s6 ching ndm thudc 16p Basidiomycetes.
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2. Poi twgng nghién ciru

Nam m& Blazei - chung Agaricus blazei TH4A1, chung nim Agrocybe aegerita THsAa.
3. Két qua nghién ciru
3.1. Lwa chon méi trudng t6i wu va theo déi dong hoc enzym ngoai bao ciia chiing nim
Agraricus blazei TH4Al
3.1.1. Méi trwong téi wu va dong hec enzym laccaza cia ching nam Agaricus blazei
TH4Al

Pé lya chon moi truong toi uu cho qua ’trinh sinh enzym ngoai bao cua chung né‘m
Agaricus TH4Al chung t6i da nudi cay chung nam trén 9 mdi truong dich thé co thanh phan
dinh dudng khac nhau lic 250 vong/phit & nhiét do 23 - 25°C, PpH=4,5. Theo ddi sy phat
trién ciia nAm va tién hanh xac dinh hoat d6 enzym laccaza thay ddi theo thoi gian.

Bdng 3.1. Hoar dé enzim laccaza theo théi gian ciia chiing ném Agaricus blazei TH4A1 trén céc
moi trwong khac nhau

Méi truong Hoat @9 enzym (U/)

7ngay | 15ngay | 22ngay |29 ngay | 36 ngay | 39 ngay
Al | Kirk + 0,1 mM MnCl, 18,8 26,7 82,8 171,7 206,7 194,4
A2 | Kirk + 0,2 mM MnCl, 17,2 17,8 109,4 198,9 246,7 250,0
A3 | Kirk + 1 mM MnCl; 16,1 25,0 96,7 201,1 122,7 216,7
A4 | Kirk + 2 mM MnCl, 16,7 23,3 201,7 3194 283,9 278,3
A5 | Kirk + 4 mM MnCl; 12,2 22,8 148,3 128,3 223,3 238,9
A6 | Kirk + 10mM MnCl, 6,1 6,7 46,1 259,4 145,0 127,8
A7 | 50ml Malt + 10ml ca chua 15,0 360,6 502,2 280,6 259,4 258,3
A8 | 30 ml ca chua + 30ml H,O 83 98,3 2066,7 2836,1 2658,3 2466,7
A9 | Pau tuong - - - 220,0 139,4 118,3

- Mbi trudng A8 (mdi trudng ca chua) ciing 1a méi trudng thich hop nhét cho qué
trinh sinh enzym laccaza ctia chung nam Agaricus blazei TH4A1. Tiép theo 1a moi trudng A7
(mdi trudng malt bd sung ca chua). Tuy nhién moi truong A7 chi thich hop khi nuéi céy it
ngay (dudi 22 ngay). Cac maoi truong con lai khong thich hop cho su sinh truang va phat trién
ctia chung nam Agaricus blazei TH4AL.

- Khi nuéi cay trén méi trudng ca chua, ndm chung Agaricus blaiei TH4A1 6 kha ning
sinh enzym laccaza t6t nhat sau khoang 30 ngay véi hoat d6 khoang 2800 (U/1).

3.1.2. Méi trwong téi wu va dong hoc enzym manganperoxidaza cia ching nam
Agaricus blazei TH4A1

Bdng 3.2. Hoat dé enzym manganperoxidaza theo théi gian cia chiing nam Agaricus blazei
TH4A1 trén méi trwong khac nhau

Méi trwong Hoat d9 enzym (U/l)

7ngay |15ngay | 22ngay |29 ngay |36ngay | 39 ngay
Al | Kirk + 0,1 mM MnCl, 43,1 24,2 179,5 381,4 398,6 4521
A2 | Kirk + 0,2 mM MnCl; 43,1 43,1 245,0 464,2 231,2 531,5
A3 | Kirk + 1 mM MnCl, 50,0 46,6 259,1 4573 276,1 453,8
A4 | Kirk + 2 mM MnCl, 34,5 55,2 440,0 697,2 633,3 636,8
A5 | Kirk + 4 mM MnCl; 22,4 27,6 327,9 358,9 4849 488,4
A6 | Kirk + 10mM MnCl; 10,4 3,5 94,8 484.8 333,0 2847
A7 | 50ml Malt + 10ml ca chua | 569,4 957,7 873,2 797,2 657,5 671,3
A8 | 30 ml ca chua + 30ml H.O 10,4 302,0 2027,6 6842,1 6324,4 2260,6
A9 | Pau tuong - - - 510,6 326,1 476,3

blazei TH4A1 bit dau sau 7 ngay va dat ti da sau 29 ngay voi hoat d6 6842,1 (U/1).

Phuong phép tién hanh twong ty nhu khi lwa chon méi truong tdi wu cho su sinh enzym
laccaza cua ching nam Agaricus blazei TH4Al.
- Mbi trudng ca chua kha nang sinh enzym mangaperoxidaza cua chiung nam Agaricus
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3.1.3. Kha ning sinh enzym ligninperoxidaza ciia chiing nam Agaricus blazei TH4A1
trén cac méi treong khac nhau
Tién hanh twong ty nhu khi khao sat dbi véi enzym MnP va laccaza.
Bdng 3.3. Hoat dé enzym ligninperoxidaza theo théi gian ciia chiing n@ém Agaricus blazei
TH4A1 trén méi trwong khac nhau

N Hoat @9 enzym (U/l)

Maoi trwong 8 8 8 8 N N
7ngay | 15ngay |22ngay |29 ngay |36ngay |39 ngay

Al | Kirk + 0,2 mM MnCl; - - - - - 0,000
A2 | Kirk + 0,2 mM MnCl; - - - - - 0,000
A3 | Kirk + 1 mM MnCl; - - - - - 0,001
A4 | Kirk + 2 mM MnCl, - - - - - 0,000
A5 | Kirk + 4 mM MnCl, - - - - - 0,000
A6 | Kirk + 10mM MnCl; - - - - - 0,001
A7 | 50ml Malt + 10ml ca chua - - 0,002 0,000 - 0,000
A8 | 30 ml ca chua + 30ml H.O - - 0,000 - - 0,000
A9 | Dau tuong - - - - - 0,016

Tur két qua o bang trén, ching t6i thay chung nam Agaricus blazei TH4A1 gan nhu
khong cé kha nang sinh enzym ligninperoxidaza trén méi truong nghién cuau.
3.1.4. Su bién déng pH cia mdi truwong trong qua trinh 1én men theo déi dong hoc
enzym cia chiing nAm Agaricus blazei TH1A1

Bdng 3.4. Sw bién déng pH ciia méi trwwomg nudi cdy ching nam Agaricus blazei THJ4A1L

Ao pH
Mo truong 7ngay | 15ngay | 22ngay |29 ngay |36 ngay | 39 ngay
Al | Kirk + 0,1 mM MnCl, 50 50 5,0 50 50 51
A2 | Kirk + 0,2 mM MnCl, 5,0 5,0 5,0 51 5,2 51
A3 | Kirk + 1 mM MnCl; 50 50 5,0 50 5,2 51
A4 | Kirk + 2 mM MnCl, 5,0 5,0 5,0 5,0 5,2 51
A5 | Kirk + 4 mM MnCl; 50 50 5,0 50 50 50
A6 | Kirk + 10mM MnCl; 4,9 49 4,9 49 5,2 49
A7 | 50ml Malt+10ml ca chua 4,5 4,5 6,5 6,6 6,6 7,0
A8 | 30 ml ca chua+30ml H,O 4,2 4,5 6,2 6,4 8,7 8,9
A9 | Dau tuong 6,5 6,5 5,6 5,8 5,6 55

Chung nam Agaricus blazei THsA1 sinh truong, phét trién va c6 kha nang sinh enzym
MnP, laccaza manh nhit trén méi trudng A8 nén sy thay doi pH cua mdi trudong nay trong
qua trinh nuoi cay rd rét nhat. pH ting cham trong thoi gian ddu nhung khi ndng d6 enzym
bat dau giam thi pH tang nhanh.
3.2. Sw phén giai Ligno - Xenlulo ciia ching nim Agaricus Blazei TH4A1 va Agrocybe
aegerita THsAa trén cac loai ba thai

Agrocybe aegerita THs4Aa d3 dugc danh gia 1a mot chung ndm cé kha ning sinh
enzym ngoai bao phan ‘giai ligno - xenlulo manh [2]. Pé so sanh véi kha nang phan giai ligno
- xenlulo cua chung nam Agaricus blazei TH4Al véi chung nam Agrocybe aegerita THaAa,
chung t6i di tién hanh 1én men ran hai chung ndm nay trén 5 loai co chat ¢ chua ligno -
xenlulo.
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3.2.1. Két qua phan tich thanh phin cac co chit

Bdng 3.5. Cac chi tiéu phan tich cia co chdt phan gidi

CAc chi tiéu : Co chat :
Gurng Toi Ot Ra Mia
Ham am 13,5 11,5 8,8 16,0 11,3
Ham luong xenluloza (%) 30,0 22,7 25,4 45,6 52,1
Ham luong chat hiru co (%) 97,76 99,36 98,1 98,2 99,22
Ham luong chat vo co (%) 2,24 0,67 1,90 1,80 0,78
Lignin (ABS) 0,248 0,215 0,3 0,752 0,689

3.2.2. Kha ning phan giai Ligno - Xenlulo cia ching nam Agaricus blazei THsA1 va
ching nam Agrocybe aegerita TH4Aa trén co chét

Cac loai ba thai duoc siy dén trong lugng khong dbi ¢ nhiét do thap (40 - 50°C), sau
d6 nghién nho va cho vao binh thi nghiém (5g co chat/binh). Thém vao mdi binh 20 ml nuéc
may, 25 ml dung dich méi truong khoang thir hoat tinh phan giai ligno - xenluloza. Binh thi
nghiém sau khi vo tring duoc bo sung 5 ml dich nudi cay nim va nudi ciy tinh dé khao sét
cac gia tri thuc nghiém.

Bang phuong phap thir hoat tinh enzym ligninaza trén phién 96 giéng va phuong phap
duc 15 thach thir hoat tinh enzym xenlulaza, chiing t6i thu dugc mot s két qua sau:

Bing 3.6. Hogt tinh mgt sé enzym cia chiing ~ Bdng 3.7. Hogt tinh mgt s6 enzym ciia chiing
nam Agaricus blazei TH,AL nam Agrocybe aegerita TH4Aa

Co chit | Ligninaza Xenlulaza Co chit | Ligninaza Xenlulaza
Ot + ++ Ot - ++
Toi + ++ Toi - ++
Ging + + Gimg + ++
Mia + ++ Mia + ++
Ra + ++ Ra + ++

(-) Khéng c6 hoat tinh + : Hoat tinh manh ++: Hoat tinh rat manh

Chuang ndm Agaricus blazei THsA1 c6 kha ning tiét enzym ngoai bao phan giai lino -
xenlulo trén tat cd cac co chat nghién ctru. Di€u nay cling phu hop véi nghién ciu cua cac nha
khoa hoc trudce [3]. D6 1a cac vi sinh vat ¢ kha nang tiét enzym phén giai lignin thi cling c6
kha nang tiet enzym phan giai xenlulo

Bdng 3.8. Pg giam khéi lwgng co chat khi nudi cdy chiing nam Agaricus blazei TH4A1
trén cac ba thdi khic nhau

Cor ] _Théi gian nudi cay ]
chat 3 tuz*!n 4 tuﬁ_n 5 tu:ﬁ!n 6 tuz‘!n
m(g) | giam (%) | m(g) | giam (%) | m(g) | giam (%) | m(g) | giam (%)

Ot 4,38 12,4 4,2 16 3,74 25,2 3,65 27
Toi 3,82 23,6 3,8 24 3,51 28,8 35 30
Gung | 3,84 23,1 3,71 25,8 3,32 33,6 3,25 35
Mia 4,12 17,5 3,9 22 3,45 31 3,3 34

Ra 4,17 16,6 3,9 22 3,62 27,6 3,55 29

Chung nidm Agrocybe aegrita THzAa c6 kha ning tiét enzym ngoai bao phan giai
xenluloza trén tt ca co chit nghién ctru, con enzym ngoai bao phéan giai lignin chi thay xuét
hién trén cac chit girng, mia, ra. Cac két qua cu thé hon vé co chat duoc trinh bay ¢ bang 3.8;
3.9;3.10; 3.11; 3.12 va bang 3.13.
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Sau 6 tuan, girng va mia c6 do giam khdi lwong nhidu nhét va 6t co do giam khoi

lwong it nhat. O hau hét cac co chat, khdi luong giam manh tir tuan tha 4 dén tuan thu 5.

Bing 3.9. P§ gidm ham lwong xenluloza ciia co chit khi nudi cdy chiing nim Agaricus blazei
TH4AL trén cac ba thdi khdc nhau

Thoi gian nudi cay
Co X X X X
chat 3 tuan 4 tuan 5 tuan 6 tuan
% giam (A%) % giam (A%) % giam (A%) % | giam (A%)
Ot 23,3 2,1 22,1 3,3 19,3 6,1 19,1 6,3
Toi 18,6 4,1 15,6 6,2 14,5 8,2 14,0 8,7
Gung | 28,8 3,2 25,7 4.3 19,5 10,5 18,3 11,7
Mia | 49,5 2,6 45,6 6,5 38,6 13,5 36,5 15,6
Ra 43,1 2,5 40,7 4,9 38,9 6,7 37,2 8,4

Sau 6 tuan, mia c6 d6 giam ham luong xenluloza nhiéu nhit, sau do 1a ging va 6t c6
d6 giam ham luong xenluloza it nhat. O hau hét cac co chat, ham lugng xenluloza giam manh
tur tuan tha 4 dén tuan tha 5. Sau 5 tuan ham lugng xenluloza cia co chat giam cham (trir co
chat ra).

Bdng 3.10. Sw thay déi dp hap thu quang ciia ham lwong lignin cé trong co chat khi nudi cay
chiing n@ém Agaricus blazei TH4A1 trén cac ba thai khac nhau

Co ‘ _Thoi gian nudi cay ]
chét 3 tuan 4 tuan 5 tuan 6 tuan
ABS AABS ABS AABS ABS AABS ABS AABS
Ot 0,236 0,064 0,198 0,102 0,139 0,161 0,126 0,174
Toi 0,202 0,013 0,194 0,021 0,13 0,085 0,125 0,09
Gung | 0,215 0,033 0,173 0,075 0,137 0,111 0,132 0,116
Mia | 0,652 0,037 0,537 0,152 0,32 0,369 0,315 0,374
Ra 0,715 0,037 0,463 0,109 0,473 0,279 0,443 0,309

Do giam ham lugng lignin ctua co chat khi nudi cay chung nam Agaricus blazei
TH4A1 trén céc ba thai khac nhau 1a khac nhau. Sau 6 tuan, mia co d6 giam ham luong lignin
nhiéu nhat, sau d6 1a ra va téi c6 d6 giam ham lwong lignin it nhat. G hau hét cac co chat,
ham Iuwong lignin giam manh tir tuan thir 4 d&én tuan thi 5.

Nhu vay, khdi luong co chit, ham lwong xenluloza va ham luong lignin cua co chit
déu giam manh ¢ tuan tha 4 dén tuan tha 5. Trong khi d6, kha ning sinh enzym ngoai bao
phan giai ligno - xenluloza caa chung nim Agaricus blazei TH4AI lai manh nhat vao khoang
3 tuan. Nguyén nhan 1a do, khi xac dinh dong hoc enzym ngoai bao cua Agaricus blazei
TH4AI chung t6i da nghién ciru trong méi trudng téi wu, ¢6 day du ngudn dinh dudng tét cho
chang nam Agaricus blazei THsA1 sinh trugng va tiét enzym con ba thai 1a cac co chét thd co
chura ham lugng ligno - xenluloza cao.

Bdng 3.11. Py giam khéi lwgng co chdt khi nudi cdy chiing nam Agrocyle aegerita TH,Aa trén
cac ba thai khac nhau

Cu ] _Thoi gian nudi cay ‘
chét 3 tuﬁ_n 4 tuﬁ_n 5 tuﬁ_n 6 tuﬁ_n
m(g) | giam (%) | m(g) | giam (%) | m(g) | giam (%) | m(g) | giam (%)
Ot 4,78 4,4 4,1 18,0 3,74 21,2 3,57 28,6
Toi 4,12 17,6 3,95 21,0 3,73 25,4 3,56 28,8
Gung 3,84 232 3,61 27,8 3,12 37,6 2,96 40,8
Mia 4,12 17,6 3,90 22,0 3,50 30,0 3,19 36,2
Ra 4,17 16,6 3,87 22,6 3,52 29,6 3,42 31,6

Do giam khéi lugng co chit khi nudi cdy chiing Agrocybe aegerita TH4Aa trén cac b
thai khac nhau 1a khac nhau. Sau 6 tuan, girng va mia c6 d¢ giam khoi lugng nhiéu nhat, sau
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d6 1a ra va 6t c6 do giam khoi luong it nhat. O hau hét cac co chét, khdi luong ciing giam
manh tir tuan thir 4 dén tuan thir 5.

Béng 3.12. D¢ gidm ham lwong xenluloza ciia co chét khi nudi cdy ching nam Agrocybe
aegerita THsAa trén cac ba thdi khac nhau

Co ‘ Thoi gian nudi cay ‘
cht 3 tl_Jﬁn 4 tl_Jﬁn 5 tgﬁn 6 tgﬁn
% giam (A%) % giam (A%) % giam (A%) % | giam (A%)
Ot 22,5 2,9 23,1 2,3 20,2 5,2 20,1 53
Toi 18,6 4,1 17,9 4,8 17,1 5,6 16,6 6,1
Gung | 25,3 4,7 22,2 7,8 215 8,5 20,3 9,7
Mia | 455 6,6 41,6 10,5 35,6 16,5 34,9 17,2
Ra 43,5 2,1 40,7 4.9 36,2 9,4 36,2 9,4

Do giam ham luong xenluloza cua co chat khi nudi ciy chung nim Agrocybe aegerita
THsAa trén cac ba thai khac nhau 1a khac nhau. Sau 6 tuan, mia c6 d6 giam ham lwong
xenluloza nhiéu nhat, sau d6 1a giing va ra. Ot c6 d6 giam ham luong xenluloza it nhat. O hau
hét cac co chat, ham luong xenluloza giam manh tir tuan tha 4 dén tuan tha 5. Sau 5 tuan
ham luong xenluloza cua co chat giam cham.

Bdng 3.13. Sw thay déi do hdp thu quang ciia ham lwong lignin cé trong co chit khi nudi cay
chiing nam Agrocybe aegerita THsAa theo thei gian

Co i _Thoi gian nuoi cay ]
chat 3 tuan 4 tuan 5 tuan 6 tuan
ABS AABS ABS AABS ABS AABS ABS AABS
Gung | 0,16 0,088 0,145 0,103 0,121 0,127 0,121 0,127
Mia | 0,432 0,257 0,400 0,289 0,319 0,370 0,301 0388
Ra 0,695 0,057 0,543 0,209 0,326 0,426 0,311 0,441

Sau 6 tuan, ra c6 d6 giam ham luwong lignin nhiéu nhat, sau d6 1a mia. O hau hét cac
co chat, ham luong lignin giam manh tir tuan tha 4 dén tuan tha 5.

Do giam khdi luong co chit, ham luong xenluloza va ham luong lignin khi nudi cay
chang nAm Agrocybe aegerita THAa trén cac ba thai déu manh ¢ tuan thir 4 dén tuan thi 5
ciing twong tu nhur chiing ndm Agaricus blazei TH4 ALl.

Sau 6 tuan, do giam t6i da khoi luong co chét, ham lugng xenluloza va ham luong
lignin khi nudi cay Agaricus blazei TH4A1 trén cac co chét lan luot 1a: 35% (ging); 15,6%
(mia); 0,374 ABS (mia), con cua ching nim Agrocybe aegerita THsAa tuong tung la: 40,8%
(ging); 17,2% (mia); 0,441 ABS (ra). Nhu vay, kha nang sinh enzym ngoai bao phén giai ligno -
xenlulo cua hai ching nam Agaricus blazei TH4A1 va Agrocybe aegerita THsAa la gan gidng
nhau.

4. Két luan

- Agaricus blazei TH4A1 c6 kha nang sinh ca 3 enzym ngoai bao phan giai ligno -
xenlulo 13 laccaza, manganperoxidaza va enzym ligninperoxidaza trong moi trueong ca chua.

- Agaricus blazei TH4A1 la chung c6 kha nang sinh enzym ngoai bao phan giai ligno -
xenlulo manh, dat gia tri cyc dai sau 3 tuan nudi ciy trén moi truong ca chua: nong d6 enzym
laccaza 2836 (U/I) va ndng d6 enzym manganperoxidaza 6842 (U/1).

- Su phan giai ligno - xenlulo cua chung Agaricus blazei TH4A1 trén cac ba thai khac
nhau cho két qua t6t. Sau 6 tuan, do giam khdi luong co chat khi cdy chung nim Agaricus
blazei TH4Al khoang 27 - 35%; do giam ham luong xenluloza tir 6,3 - 15,6% va d6 giam
ham luong lignin tir 0,09 - 0,374 ABS .

- Péi véi chung ndm Agrocybe aegerita THsAa khéi luong co chat, ham luong
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xenluloza, ham lugng lignin ciing giam manh & tuan thar 4 va thir 5. Sau 6 tuan, d6 giam khoi
luong co chét khi nudi cy chung nim Agrocybe aegerita THzAa khoang 28,6 - 40,8%; do
giam ham luong xenluloza tir 5,3 - 17,2 % va d6 giam ham lugng lignin tr 0,127 - 0, 441
ABS.

Cac két qua thu dugc s& ma ra mot huéng nghién ctitu méi vé kha ning tach chiét cac
enzym ngoai bao phan giai ligno - xenlulo & quy md 16n nham ¢ng dung vao cdng nghé mai
truong (xir Iy chat thai ran trong qua trinh composting tao phan compost, xt ly dich thai tay
tring xenluloza va céc chét hitu co doc hai nhu PAH, PCB,...); cong nghé thuc pham va thuc
in gia stc (san Xuit nim, ting cuong kha ning tiéu hod thirc n xo cho dong vat)...

Tai liéu tham Khao
[1]. Tang Thi Chinh (2001), Nghién citu cac vi sinh vdt phan giai xenluloza trong phdn
huy rdc thai hiéu khi va vmg dung, Luan an Tién si sinh hoc, Vién Cong nghé sinh hoc

- Trung tdm KHTN va CNQG.

[2]. Donl L. C., Ronald L. C. (1980), Microbial degradation of lignin, Enzyme Microb.
Technol, Vol 2. USA.

[3]. Leatham, G. F, Stahmann, M. A. (1981), Studies on laccase of Lentinus edodes:
specifierty, localization and association with the development of fruiting bodies, J.
Gen. Microbiol. 125, pp. 147-157.

[4]. Ullrich, R, Huong. L. M., Dung. N.L (2004), Laccase from the medicinal mushroom
Agaricus blazei; production, purification and characterization, Applied microbiology
and biotechnology, Submitted.
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Nghién ciru san xuat phan bon hiru co tir cAy rong dudi cho
trong dam nudi thiay san
Producing organic fertilizer from ceratophyllum in aquaculture lagoon

Pham Thi Dwong?,

Pinh Thi Thitly Hing!, Bui Pinh Hoan!, Nguyén Thanh Tuin?
YTruwong Pai hoc Hang hai Viét Nam,

phamduong80@gmail.com

2Céng ty TNHH Knauf Viét Nam

Tom tat

Bai bdo nay trinh bay quy trinh san xudt phdn bén hitu co tir cdy rong dudi cho mém
trong dam nudi thity sdn. Nguyén liéu rong duoi cho sau so che dwge phoi tron véi min cua,
cam gqo, tro va phdn gia cam voi ti [¢ nhat dinh.Céc théng so dac trung cua phan bon hitu
co dugc xdc dinh bao gom pH, CHC, T-N, T-P. Két qua chi ra rang phdn bén hitu co tao
thanh co pH = 7,34, CHC chiém 17,4%, T-N dat 27,1% va T-P dat 10,5%.Tién hanh bén thir
nghiém trén cdy cdi xanh ngan ngay cho hiéu qua tot.

Tir khoa: Rong dudi cho, phdan bon hitu co.
Abstract

This paper presents the process of producing organic fertilizer from ceratophyllum in
aquaculture lagoon. Ceratophyllum material after preliminary treatment is mixed with
sawdust, rice bran, ash and poultry manure with a certain rate. The typical parameters of
organic fertilizers are determined including pH, CHC, T-N, T-P. The results indicate that the
organic fertilizer with pH = 7.34, accounting for 17.4% CHC, T-N reached 27.1% and 10.5%
T-P. The trial application of this fertilizer on short-term broccoli showed a good result.

Keywords: Ceratophyllum, fertilizer.

1. Gi6i thiéu vé ciy rong dudi ché mém sinh truwéng tai dam nudi thiry san

Cay rong dudi cho trong ddm nudi trong thity san 1a loai rong dudi chd mém, 1a mot
ho thuc vat c6 hoa, phan bd rong khép thé gid1, hay dugc tim théy trong cac loai ao, hd dam
lay ciing nhu cac dong sudi chay tai khu vuc nhiét d6i va 6n doi. Cay rong nay cé tén khoa
hoc 1a Ceratophyllum, ¢ ning suét sinh khéi kha cao, phat trién quanh nim nhung nhiéu nhat
vao cudi thang 8 trong nam.

Cay rong nay song duoc ca & méi trudng nudc ngot va nudc lg ¢ khu vyce khi hau
nhiét doi, voi loai rong dang xet thi sinh truong va phat trién trong moi truong nudce lg nhe.
Cay phat trién trong moi trudng co do kiém nhe, giau nito va khoang chat. Cay co thé phat
trién t6t trong diéu kién anh sang yéu nhung khong thé ton tai trong moi truong qua lanh hoic
kho han.

Rong dudi ché nhan gidng kha dé dang, chi véi mau nho than cay thi cubi ciing nd
cling s& phat trién thanh mot cdy méi. N6 tiét ra cac chat doc tinh dbi véi loai tao va trong
diéu kién thich hop véi n6 thi gan nhu n6 ngin can mot cach c6 hiéu qua su phat trién cta cac
loai tdo. Mac du c6 kha nang tao ra oxi nhung noé lai phat trién nhanh lam han ché anh sang
trong dam.

Véi lugng rong trong dam nudi thuy san kha 16n gy can trd phat trién cta tao - nguon
thire an tu nhién cho thuy san. Mat khac, khi rong chet gay thdi, nhiém ban nudc cho dam
nuoi. Nghién ctru nay tan dung ngudn nguyén li¢u san c¢6 1a rong dudi ché dé san xuit phan
hiru co tao san phdm phan bén sach, dong thoi gop phan lam sach méi trudng tai ddm nudi
thuy san.
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2. Thwe nghiém
2.1. Péi twong nghién cieu
Trong qua trinh nghién ciru, nhém nghién ctru da str dung cay rong duoc lay tir khu

vuc dAm nudi trdng thuy san cua phudng Hai Thanh, quian Duong Kinh, thanh phd Hai
Phong.
2.2. Phuwong phap xac dinh thong sé ciia phan bén

Sau qua trinh U phén két thuc tién hanh phan tich cac thanh phan ctia phan nhu: gid tri
pH, ham lugng Cacbon, tong Nito, tong Photpho. pH duoc xac dinh trén may do pH 24
Aqualytic. CHC xac dinh theo phuong phap Chiurin sir dung tac nhan oxy hoéa manh la
K2Cr207 trong mdi truong axit H2SO4. Tong N xéc dinh theo phuong phap Kjeldahl. Téng P
x4c dinh bang phwong phép tric quang véi thudc thir amonimolipdat & budc séng 725 nm,
mau duoc phé bang hdén hop H2SO4 va HCIO..
2.3. Tién hanh thuc nghiém
2.3.1. Nghién ciru san xuat phan bon hiru co tir cdy rong dam nudi thiy san

Céay rong sau khi dugc vét tur dam 1én s& duoc dé cho qua nudc dé rtra troi bot nude lo
va dé rao nudc roi sau d6 dem di ché bién thanh phan hiru co.

So d6 cong nghé san xuat dwoc mo ta & hinh 1.

‘ Cdy rong ‘
v
‘ Eira mede, d¢ rao ‘
¥
Bam nho 2 -3 cm

'

Trén vo1 mun cwea, phin chuong

(phén ga)...

{

Trén véi ché phdm BIOTECH-
PVISI va G tw nhién

Phun ché phdm dinh ky ‘

Phén hitu cor chim phén hiy

< Sang phdn loat

U hidw khi 7 — 10 nghy Déng gbi sin phim ‘

Hinh 1. So' d6 cong nghé sin xudt phan hitu co tiv cdy rong dam nudi thiiy sin

Chuan bi nguyén liéu

- Nguyén liéu 0 la: cdy rong dudi ché (dam nudi thiy san).

- Rira qua nude dé giam bét nudce lg, dé rao dam bao d6 4m 50 - 60%.

- Tién hanh bam, cit nho rong dén kich thudc 2- 3 cm trude khi .

- Phéi tron thém véi phan gia stc, min cua,...

- Kiém tra 6 4m bang cach dung tay nam mot nam nguyén lidu va bop chit, néu c6
vai giot nudc ri ra tirc 1a da dat 4o am.
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b. Quy trinh U phan

- Chuan bi nguyén liéu: Rong dugc rira, bam nho 2 - 3 cm, dé rdo nudc dén d6 4m 50
- 60 %. Nguyén li¢u sau do tiép tuc trén vo1 mun cua, cam gao, tro va phan gia cam voi ti 18
1:2:7 (1 phan trdu hay mun cua, 2 phan phan gia cAm - phin ga, 7 phan rong).

- Nguyén liéu 0 sau khi da dugc chuén bi nhu trén s& duge tudi BIOTECH-PVISI véi
lidu lrgng chi dinh bén duéi (phan c), két hop dao tron déu.

- Pua nguyén liéu vao thung U (thung xdp véi kich thude 50 cm x 30 cm x 40 cm) va
khéi lugng rong dua vao thung 1a 3 kg.

-U yém khi trong khoang thoi gian 10 ngay, tiép tuc chuyén sang giai doan 0 hiéu khi
(thot gian u hiéu khi khoang 17 - 20 ngay). Trong giai doan hiéu khi, 6 ngay ddo mot 1an va
két hop bd sung thém ché pham nhim ting cudng phan huy

75"

Hinh 3. Hinh d@nh rong @) sau khi trgn, (b) & 10 ngay, (¢) i 20 ngay
- Qua trinh u hiéu khi két thuc chuyen sang sang phén loai, nghlen va dong goi san
pham Phan hitu co chua phan hay hét tiép tuc 1 hiéu khi tir 5 - 7 ngay roi sau do tiép tuc
chuyén sang cong doan sang, nghién va déng goi san pham.

Hinh 4. Sdn phdm ciia Qua trinh @ rong dudi ché than mém
c. Phwong phép phun, twéi ché pham BIOTECH-PVISI d@é sdan xudt phdn va xir Iy mii

- Phuong phap: phun bao trim hodc tudi tryc tiép.

- Phuong tién: binh xit, binh tudi 6 doa.

- Pha ché:

+ Hoa theo luong chat hitu co, voi 200 gam ché pham cho 500 kg phé phu pham, bd
sung thém 1,5 - 2 kg ri duong hay mat mia. (Néu khong c6 nudc gi mat hoac mat mia thi co
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thé ding cac phu phim vo qua chin, qua chudi chin nau,... ngdm vao nudc thay thé, ngdm
trude khi i phan 2 - 3 ngay).

+ Khong dung hét c6 thé df) vao can nhya c6 nut ddy va bao quan ¢ nhiét do thuong,
dat noi tranh 4nh sdng mat troi chi€u tryuc tiép.

phé pham BIOTECH-PVISI sir dung dé san xuat phan dugc mua tai Cong ty TNHH
phat trién cong nghé sinh hoc va moi truong Viét Nam, dia chi s6 147 Truong Pinh, quan Hai
Ba Trung, Ha Néi.

- Céch phun: phun dung dich ché pham két hop dao tron déu 1én nguyén liéu 1.

- Thoi gian thyue hién: Phun dung dich ché phim vao nguyén liéu chia 1am 3 dot:

+ Dot 1: phun lac trdn nguyén lidu u.

+ Dot 2: phun sau dot 1 tir 10 - 11 ngay khi chuyén sang giai doan @ hiéu khi, dao tron.

+ Pot 3: phun sau dot 2 ciing tam 10 - 12 ngay.

Tiép tuc 1 t6i thiéu 20 ngay cho téi luc dem ra sir dung.
2.4. Tién hanh bén phén dbi véi cay cai xanh

Phan bon sau khi 1 hoai s€ dugc dem di bon 16t cho cdy cdi xanh trong vong 20 ngay.
3. Két qua va thao ludn
3.1. Két qua phan tich thanh phan dinh dwdng trong rong va phan

Két qua phan tich cac thanh phan chat hitu co, T-N, T-P trong cy rong dudi ché trudc
khi dua vao phan va trong san pham tao thanh.

Bdng 1. Két qua phan tich thanh phén dinh dwéng trong rong va phan

Chi tiéu pH CHC (mg/g) T - N (mg/g) T - P (mg/g)
Rong trude khi xir 1y 7,23 71,22 35,61 21,06
Phan 7,34 173,55 271,21 104,87

Két qua phan tich cho thay, phan thu dugc c6 ham lugng cc chat hitu co va cac chét
dinh dudng T-N, T-P ting cao so véi nguyén lidu dau. CHC tang tir 71,22 mg/g dén 173,55
mg/g; T-N ting tir 35,61 dén 271,21 mg/g; T-P tang tir 21,06 dén 104,84 mg/g, ching to
phuong phap san xuét 1a c6 hiéu qua.
3.2. So sanh thanh phan chat lwgng phan bon véi cac loai phan cd ban trén thi trudng

Qua tim hiéu thanh phan nito va photpho 6 mét s0 san pham phan bon c¢6 béan trén thi
truong nhu phan Vedagro cua Cong ty co phan hitu han Vedan Viét Nam, x3 Phudc Thai,
Long Thanh, Pong Nai; phan Dau Trau ctia Cong ty phan bon Binh Dién - C12/21 Tan Kién,
Binh Chanh, TP H5 Chi Minh; Phan dam Phi M¥ ctia nha may Pam Pha My tai Khu cong
nghiép Phit My 1, huyén Tan Thanh, Tinh Ba Ria - Viing Tau; phan bén cta Cong ty ¢6 phan
Phén 1an nung chay Vin Dién, Puong Phan Trong Tugé, xi Tam Hiép, Thanh Tri, Ha Noi c6
mot s6 két qua so sanh dugc thé hién trong bang 2.

Bdng 2. So sdnh thanh phén nito va photpho trong cic loai phéin

Thanh phan % N % P
Phén da nguyén t6 - NPK Vin Dién bon cho nhiéu loai cay 10 10
Phan da nguyén t6 - NPK Vin Dién bon 16t lta 6 11
Phan NPK Pau Trau dung cho nhiéu loai ciy trong 20 20
Phan NPK Pau Trau dung cho cdy lay hat, ct 3 6
Phan NPK Phiit My - chuyén diing cho céi bap, khoai tay, ca rot 12 10
Phan NPK Phii M§ cho nhiéu loai cay 10 16
Phan bén Vedagro 9 3
Phén san xuat tir rong ddm nudi thiy san 27 10
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Nhdn xét: Phan san xuat tir cy rong dam nudi thuy san co ham lugng nito va photpho
kha cao so voi cac loai phan bon c6 ban trén thi truong. Nhu vay néu mudn st dung phi hop
bon cho cac loai cy trong thi phai diéu chinh ty 18 cac thanh phan cho phu hop. Phéan san
XUat tlr nguyén liéu ndy co thé dua vao san xuit ting ho gia dinh vi quy trinh san xuat don
gian, nguyén liéu dé kiém.

3.3. Tinh toan chi phi san xuit phan hiru co tir cdy rong dim nudi thity sin

San xuét phan hitu co tir cAy rong dam nudi thiy san ap dung trong san xuét timg ho
gia dinh thi chi ton tién mua ché pham BIOTECH-PVISI, ri duong (mét mia) - (Néu khong cd
nuéc gi mat hodc mat mia thi co thé dung cac phu phidm vo qua chin, qua chudi chin nau...
ngam vao nude thay thé, ngdm trudc khi u phan 2 - 3 ngdy). Hién nay trén thi truong, ché
pham BIOTECH - PVISI dugc ban co gia: 95.000 d/kg, mat mia 12.000 d/11it.

San xuat 1 tan rong dam thi dung khoang 400 gam ché pham thém 3 lit mat mia. Nhu
vdy, dé san xuat phan bon tir 1 tn rong dim thi mét chi phi:

3x 12.000 + 0,4 x 95.000 = 74.000 dong

=> Chi phi san xuét phan hiru co: 74 d/kg (chi phi trén khong ké chi phi nhan cong).
3.4. Panh gia hiéu qua trong rau xanh khi sir dung phan bén

Két qua khao nghiém phan bon trén cay cai xanh dugc trinh bay trong bang 3.

Bding 3. Bdng so sanh cdy cdi xanh qua bon phan

Dic diém, yéu tb ting truong

Loai ci
oatcay L& Than RE

R& chum thua, ngin, dé

Loai cai trén dit thuong | {t 14, ban nho, xanh nhat | Thén nho, mém, ngin ody

Cai bon 16t phan hitu co | La to, nhiéu hon, xanh | Thin vira, day va cing

tir rong dam hon R¢ nhiéu hon, dai hon

Cai bon lot phén hoa Lé to, nhidu, xanh dam T‘haI’1 va goc to nhat, day | Re dai, nhieu va chac
hoc va climg nhat hon

Hinh 5. Cay cdi xanh (a) sau 20 ngay bon lot phan héa hec,
(b) trén nén dit thwong, (€)bon phan hitu co

Hinh 6. 4nh so sanh gida 3 logi cay trong
(trai - phé&n hoa hgc, gi@#a - nén, phdi - phan hiu co)
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Qua viéc trong thue nghiém phan hitu co tir cay rong bién trén cay trong ngan ngay -
cdy cai xanh cho thiy hiéu qua nang suit trong dbi tét, lugng phan ton du trong dit an toan,
dat xop hon va khong con t6n du hay lam von cuc nhu ddi voi phan héa hoc.

4. Két luan

Qua nhitng nghién ctru trén c6 thé di dén mot sd két luan sau vé qua trinh san xut
phan bon tir cdy rong:

- Cay rong tir ddm nudi trong thuy san 14 nguyén liéu dé kiém, san xuét don gian c6
thé ap dung rong rai trong timg ho gia dinh, nhét 1a déi v6i nhitng ho nudi thiy san phai tén
cong don rong va co thé tan dung duoc ngudn phé pham nay.

- Phan bén hitu co san xuét tir cay rong dudi ché than mém nay c6 ham lugng nito
27%, ham lugng photpho 10%. Ca ham luong nito va photpho déu dat kha cao.

- Chi phi san xudt phan tir rong dudi ché thin mém: 74000 dong/tin (chua ké chi phi
nhan cong).

- Cay rau trong ngin ngdy - cdy cai xanh - bon 16t bang phan hitu co tir cdy rong dudi
cho than mém cho chét lugng tdt, an toan va dat toi xop hon.
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Tinh hé sé tich tu thity ngan cia loai ngao Meretrix lyrata
nudi tai ving ven bién Hai Phong
Determination of mercury accumulation factor in hard clam (Meretrix lyrata)
in Hai Phong coastal water
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Tom tat
Viing ven bién Hai Phong tdp trung nudi nhiéu lodi ngao Meretrix lyrata nhi cira
song Bach Bdng, noi ¢é nhiéu diéu kién thudn loi dé phat trién nghé nay. Tai khu vuc cua
séng Bach Pang, cdc hop chat thity ngan dwoc dwa ra tir cac nguon cong nghiép, giao thong,
cdng bién, néng nghiép va sinh hoat,... Nghién cieu vé hai dang ton tai ciia thity ngan la tong
liwong thity ngdn va metyl thity ngdn trong méi truwong muede cho thdy cdc gid tri nong dg déu
thap hon gidi han cho phép. Hé so tich liy sinh hoc cia dang tong lwong thiy ngdn BAF
trong ngao Meretrix lyrata tinh dwcge la 307 va hé s6 BAF ciia metyl thiyy ngadn la 165.000.
Tir khéa: Hé sé tich tu, ngao Meretrix lyrata, thiy ngén.
Abstract

Coastal zone of Hai Phong concentrates tidal flat where has advantage for hatchery
of hard clam Meretrix lyrata. At Bach Dang estuary, mercury compounds came from waste
sources as the industry, transport, sea port, agriculture and domestic source of living.
Studying two forms of mercury: total mercury and methyl mercury in the water environment
showed that their contents were lower than the allowable limit. Bioaccumulation coefficient
of total mercury BAF in hard clam Meretrix lyrata is 307 and BAF coefficient of methyl
mercury is 165,000.

Keywords: Accumulation coefficient, hard clam (Meretrix lyrata), mercury.

1. Pit van dé

Su tich tu sinh hoc dugc dinh nghia nhu 1a mot qua trinh sinh vat luu gilr cac hoa chét
tryc tiép tir moi trudng vo sinh (nuwde, khi va dat) va tir ngudn thire dn (truyén dudng). Cac
hoéa chat trong méi trudng dugce sinh vét hap thu qua qua trinh khuéch tan thu dong. Co quan
dau tién cho viéc hap thu bao gdm mang phoi, mang va dudng rudt. Cac hoa chat phai xuyén
qua 16p doi lipit ciia mang dé di vao trong co thé. Tiém ning tich ty sinh hoc cc hoa chét co
lién quan véi kha ning hoa tan ctia cac chét trong lipit. Méi truong nude 13 noi cac chat co ai
lyc véi lipit xuyén qua tam chan gitta moi truong tu nhién va sinh vat. Boi vi song, hd va dai
duong nhu 14 cac bé ling cac chét va sinh vat thuy sinh chuyén mot luong 16n nudc xuyén
qua mang ho hap ciia chiing, noi cho phép tich mot lugng cic hoa chit tir nudc va tich lity
vao co thé. Thuy sinh vat co thé tich tu vao co thé chung cac hoa chét va dat dén murc cao hon
ndng d6 chat do co trong moi trudng.

Trong maéi truong bién ven by, nhom dong vét nhuyén thé sdng day da duge cac nha
khoa hoc chon lam ddi tugng nghién ctru do kha ning tich tu sinh hoc cao, doi sbng it di
chuyén, in loc mun bi hitu co,... Diéu nay ciing di kém véi nguy co mat an toan cho con
nguoi khi str dung chung lam thuc phém néu ham luong doc tinh (vi du: nhém kim loai ndng,
nhom hitu co kho phan huy) tich tu trong mo6 thit va ndi tang du 1é6n. Nhém dong vat nhuyén
thé séng day da dap ung cac diéu kién nhu: doi séng tinh tai, co kha ning tich tu chat 6
nhiém, doi séng da dai, kich thudc phu hgp dé cung cdp mé thit di 16n phuc vu cho phén tich
va dé thu mau. Trong thuc té, khé c6 loai sinh vat ndo dap tmg duogc tit ca cac tiéu chi. Loai
nhuyén thé hai manh vo, c6 kha ning tich tu cic chat 6 nhiém cao gip nhiéu lan trong moi
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truong nude, an loc va it di chuyén nén chung thuong dugc chon lam céac sinh vat chi thi, dbi
tuong nghién curu trong linh vuc doc hoc moi truong.

Ving ven bién thanh phd Hai Phong c6 nhiéu noi nudi ngao Meretrix lyrata nhu
huyén Tién Ling, cira song Bach Pang, cira song Vian Uc [1]. Cac bii triéu hinh thanh hai
bén bo khu vuc cua séng Bach Pang do su twong tic giita dong chay trong song va dong chay
ven bo. Tai day, ngudn dinh dudng tir cira song 1a diéu kién thuan lgi cho nudi trdng thuy san,
déc bi€t 1a nuoi ngao [2]. Tai khu vuc cira séng Bach Ding, ngudn thai cac hop chat thay
ngan tu cac nguon cong nhi¢p (nha may nhi¢t dié€n, nha may thép, san xuat dién tir, nha may
X1 mang), ngudn giao thong, cang, nong nghiép va sinh hoat [3]. Cac nguon thai thuong chtra
cac hop chit thuy ngan, c6 tinh doc rat cao vi kha ning tich tu theo chudi thirc n va kha ning
dao thai thip. Cac bién chimg khi nhiém thily ngan 1a nghiém trong, dic biét 1a thily ngén hitu
co (dang cyc doc 12 metyl thuy ngan). Bai bio nghién ciru hé sb tich tu thiy ngin cia loai
ngao Bén Tre dé danh gia kha nang tich ty thuy ngin trong moi trudng cia sinh vat sdng tai
day.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twgng

Pbi tuong thu mau 1a ngao tring Bén tre (Meretrix lyrata) loai kich thudc thuong
pham (kich thudc c6 thé ban ngoai thi trudng) tai xa Pong Bai (Cat Hai - Hai Phong).

Nganh: Mollusca '

Lép: Hai manh vo (Bivalvia)

Bo: Heterodonta

Ho: Veneridae

Gidng: Meretrix

Loai: Meretrix lyrata

T p—

Hinh 1. Loai ngao trdng Bén Tre (Meretrix lyrata)

2.2. Phwong phap nghién ctru

Phan tich thuy ngan trong nudc va sinh vt

Mau nuéce duge xir Iy nhu sau: Ldy 100 ml mau véo binh tam giac, thém 5ml H,SOq4
(PA) va 2,5 ml HNOs. Sau d6, thém 25ml KMnO4 vao binh tam giac va dé yén trong 15 phut
(d¢ loai boé Clo). Sau d6 thém 8ml K»S,0s vio binh tam giac chira hon hop miu, dun néng
trong ndi cach thity & 95°C. Pé ngudi ¢ nhiét do phong, thém NaCl-hydroxylamine sunfat dé
trung hoa lwong KMnO4 du. Suc khi nito 10 phiit dé dudi khi clo duoc tao ra sau phan tng
(khi clo duoc hap thu & budc song 253 nm, gan bude song hdp phu cia thiy ngan dé giy sai
s6 két qua phan tich).

M4u ngao dugc phan tach thanh hai phan 1a da day va mo thit. M6 thit ngao duoc xay
bang may xay nghién dé dong nhit mau va lam dong kho bang thiét bi chuyén dung trong
vong 48 gio. Sau khi mau kho, dem ra nghién nho min. Mau duoc cho vio cac tai kin ¢ khoa
kéo va bao quan ¢ 4°C. Can 1g mau md thit ngao khd cho vao binh bomb Teflon (chiu nhiét
d6 170°C va 10 atm), thém 5 ml HNO3 PA va 2 ml Hz0, lic déu. Pem mau vao 16 siy &
140°C trong 3 gio. Cha y: Dung dich phai trong hay khong c6 mau vang nau thi phan huy
mau méi hoan toan.

Phén tich dang thuy ngan tong s6 (Hgr) va metyl thiy ngan (Hgwe) trong nudc va sinh
vat theo phuong phap s6 1631e cia Cuc bao vé méi trudng Hoa ky (EPA, 2002) trong phong
thi nghiém ctia Vién Tai nguyén va Moi truong bién va phong thi nghiém cia Vién Minamata
(Nhat Ban) [4].
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Trong nghién ctru nay, giéi han phat hién cua phuong phap dugce tinh theo ket qua do
mau ldp 09 1an dung dich chuin ¢ ndng d6 0,5 png/l. Theo cac két qua phan tich mau lip, két
qua trung binh do dugc 1a 0,51 pg/l, d6 léch chuan S 12 0,03 pg/l, d6 thu h01 14 102% cho thiy
do chinh xac va tap trung cua két qua phén tich. Gia tri ts ing v&i xac suét tin cay 99 % véi
s6 1an do (n = 9) 1a 3,36, tir 6 x4c dinh dwoc gidi han phat hién phuong phap MDL = Sxts =
0,12 pgll.

DPé danh gia d6 chinh xac cua phuong phap, ching toi st dung cac loai mau chudn
sau: Mau chuan tram tich MESS-3 cua Canada c6 ham luong xé4c dinh 13 0,091 png/g £ 0,009.
Két qua do mau MESS-3 tai phong thi nghiém Vién Tai nguyén va Moi truong bién (n=4) la
0,101 pg/g + 0,012, sai 5O phan tich so v6i mau chuan 13 10 ,9%, cho thdy phuong phap phan
tich thily ngan vo co tong s6 dap tng yéu cau dé phan tich cac mau méi trudng.

Cdch tinh hé s6 tich tu BAF (Bio Accumulation Factor)

Hé s6 tich tu sinh hoc la quan hé sy tap trung tuong ddi cua né)ng d6 mot chét trong
mo cua sinh vat song voi ndng do chat d6 trong mdi trudng nude [5].

C, Trong do:
BAF = C, (1.1) - BAF duoc tinh toan bang dit liéu thuc nghiém (I/kg mé kho);
- Ct la noéng do cua chat 6 nhiém trong md sinh vat (mg/kg md
kho);
- Cs la ndng do cuia chat 6 nhiém trong nuéc (mg/l).
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Hinh 2. So' d6 thu mdu ngoai hién trwong
3. Két qua nghién ciru va thao luan
Mau ngao dugc thu 10 dot trong nam dé phén tich ham lugong téng thity ngan va ham
luong metyl thuy ngén trong mé thit ngao. Cac mau nudc thu 12 dot va phan tich noéng do
téng thily ngan va nong do metyl thiy ngan. Cac két qua phan tich v6i s miu lap (n= 5)
duoc thé hién & bang 1.
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Bing 1. Két qua phan tich thiiy ngan trong moi truong nwde va mé thit ngao

Thity ngan tong Metyl thiy ngan
Dot thu méu 1;11:3] ngli*::,n Hgr trong mo Hth trong rr’16i trcl)_:lgngené Hg'.v'e trong
ngao (ng/g) I‘ll’(E’ng/Bu’O’C ngao I:::(l,rzr(l; z;ll)g
(ng/g)
bot 1 (n=5) 27/7/2010 12,5 0,61 11 0,18
Dot 2 (n=5) 29/8/2010 24 0,52 7 0,16
Pot 3 (n=5) 27/9/2010 35 0,23 8,5 0,12
Dot 4 (n=5) 30/10/2010 37,9 0,36 10,45 0,18
Dot 5 (n=5) 4/12/2010 57,85 0,31 10,75 0,16
Dot 6 (n=5) 05/01/2011 47,1 0,30 13,65 0,15
bot 7 (n=5) 27/01/2011 31,8 0,35 14,05 0,18
bot 8 (n=5) 04/3/2011 53,7 0,25 15,1 0,13
bot 9 (n=5) 08/4/2011 84,85 0,28 23,1 0,14
bot 10 (n=5) 06/5/2011 87,9 0,77 24,55 0,23

Pdnh gid dién bién ciia nong dg thiy ngan trong méi truong nude

Theo két qua phan tich bang 1, ndong d6 tong thuy ngén va nong do metyl thuy ngan
da duoc biéu dién biéu db hinh 3. Nong do tong thiy ngan dao dong 0,25 + 0,77 pg/l trong 10
dot. Xu huéng cho thiy ndng do thiy ngan & cic thang mua mua (thang 6, 7, 8 va thang 5
nam sau) cao so voi cac thang mua kho (tir thang 9 dén thang 4 nam sau). Nong do metyl
thity ngan dao dong 0,12 + 0,23 ng/l trong 10 dot. Xu thé ctia metyl thity ngan chua rd rang
nhu xu thé cua thay ngan téng s6. Nong do metyl thay ngan trong nudc bién rt nho chi
chiém 0,03 + 0,05% cua tong nong do thuy ngén. Méc du nong d6 metyl thuy ngén trong moi
truong nude chiém luong nho trong tong néng do thuy ngan nhung tinh doc cta nd rat cao
khi di vao co thé sinh vat va con nguoi. Metyl thuy ngén 1a hinh thai doc nhit cua thiy ngan,
co thé hoa tan trong m& hodc cac thanh phan lipit cia mang trong néo, dugc tich tu trong cac
té bao v&i chu ki ban dai. Metyl thiiy ngan c6 thé duoc van chuyen tr me sang con khi me bi
nhiém doc. Metyl thiy ngan tich lily & thiy san vi khong thé loai bé theo qua trinh ché bién
thity san do metyl thily ngan lién két chit vé6i protein trong té bao. Vi du: 95% metyl thay
ngan s& hap thy vao trong cac bd phan cta loai c4 sau 2 ngay va ton tai trong co thé tir 70 +
90 ngay [6]. Metyl thuy ngén s€ di vao co thé ngudi théng qua viéc an ca, gdy ra bénh
Minamata (bénh mat diéu khién than kinh trung wong; dugc phat hién 1an dau tién tai Nhat
Ban) khi ma co thé hap thu mot lugng metyl thity ngan cao hon 0,1 pg/kg/ngay [7].
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0o 4 |[—+—rgT == = Hg-1e |
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Hinh 3. Bién thién nong dp Hgwveva Hgr trong nuwéc theo thoi gian
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Pdnh gid dién bién ciia nong dg thiy ngan tich tu trong mé thit ngao

Khi thiy ngan di tr méi truong nude tich liy vao sinh vat noi chung va loai ngao
tring noi riéng & khu vuc cira song Bach Pang, mirc do tich oy thuy ngan trong ngao phy
thudc vao timg thoi diém khac nhau trong nam. Chudi s6 liéu vé ham luong thiy ngan tong
va metyl thuy ngan tich liiy trong mé thit ngao dugc biéu dién ¢ hinh 4.

D 100
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80' A a
—— Nong d6 HgT (ng/q)
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- -—¢— " —"
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Hinh 4. Bién thién ham lwong thiiy ngan tong va metyl thiy ngan trong mé thit ngao theo théi gian

Theo hinh 4, xu hudng tich lﬁy thiy ngan tf)ng trong mo thit ting dan tir dot 1 dén dot
5 (tur thang 7 dén thang 12). Sau d6 giam tu dot 5 dén dot 7, day la khoang thoi gian thang 1,
thoi diém mua dong, nhiét do lanh nhét trong nam. Giai doan nay ham lugng thay ngan tong
tich lily trong mo thit giam do c6 qué trinh dao thai 16n hon qua trinh tich tu & thoi diém nay.
Diéu kién thoi tiét & thang mot 1a thoi diém mua dong (nhiét 6 khoang 15°C), ché do song va
dong chay ¢ bai nudi ngao rat manh do bi anh huong cua gi6 mua dong béc nén ngao thuong
vii minh xuéng cat dé chong chiu véi thoi tiét khac nghiét, bi giam dg béo do thleu thtre an.
O giai doan nay, song bién manh nén ngao phai tiéu tén mot phan ning luong dé ¢ dinh trén
nén cat bang chan [8]. Trong thoi gian ngao vii minh dudi cat, chiing sir dung ning luong du
trit tich tu & cac mdé md, sd liéu phan tich ham luong lipit trong mé cia ngao & hai dot thu
mau (dot 6 va dot 7) déu giam [3]. Sy mat lipit ¢6 thé dan dén giai phong cac doc chat hoa tan
trong lipit va dao thai mot lugng thuy ngan dugc tich tu trong cac mé md ra ngoai [8]. Sau do
ham luwong thily ngan tong trong md thit tich lily ting 1én tir dot 7 dén dot 10, twong tng voi
thoi gian tir thang 3 dén thang 5, dy 1a thoi diém mua xuén, thirc n doi dao nén ngao phat
trién manh. Day ciing 1a thoi diém ghi nhan két qua nghién ciru vé mirc do tich tu thuy ngan
tang dan theo thoi gian, tily vao timg thoi diém tich tu khac nhau.

Ham luong Hgwe tich tu nhiéu trong md m& nhung khi giam ham lugng lipit ma ham
luong Hgwme trong mo thit van ting cho thay tinh bén viing ciia dang thuy ngén nay vi metyl
thuy ngan lién két chat voi protein trong té bao co thily ngan trong co thé ngao va co thé sinh
vat néi chung [9]. Xu hudng tich tu ddi voi ham luong thiy ngan Hgme trong mé thit ngao
tang dan. Toc do tich lily metyl thuy ngan trong md thit ting tir 106% + 127%, ca biét ¢ dot 2
tang 636% so voi dot 1. Ty 1¢ metyl thiy ngan chiém trung binh 26%, twong tu két qua
nghién ctru & mot sb loai nhuyén thé hai manh vo phan bd ving cira song Rio de Janeiro ciia
Brazil [10]. Dé danh gia mirc do tich tu thity ngan cuc dai ctia ngao ¢ theo cac dot thu mau
khac nhau can cin ¢t vao hé s tich tu sinh hoc ctia cac dang thuy ngan.

Hé s6 tich tu sinh hoc tong thity ngdn va metyl thiyy ngén

Tinh hé s6 tich tu sinh hoc theo cong thirc 1.1, két qua tinh hé¢ s6 tich tu sinh hoc BAF
ctia tong thity ngan va metyl thuy ngan duogc thé hién trong bang 2.
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Bdng 2. Hé sé tich tu sinh hoc BAF ciia cac dgng thiy ngan

Hésb | Potl | Dot2 | Dot3 | Dot4 | Dot5 | Dot6 | Pot7 | Dot8 | Dot9 | Dot 10

BAF+r 21 46 149 105 185 159 90 217 307 114

BAFwve | 6.011 | 44.872 | 73.913 | 58.056 | 69.355 | 91.000 | 80.286 | 120.800 | 165.000 | 106.277

Hé sé tich lity cta ca hai dang thiy ngan (tong va metyl thiy ngan) tai thoi diém thu
mau theo dot 9 (thang 4). Dbi vé6i téng thuy ngan, hé sé BAF 1a 307 va dang metyl thity ngan
13 165.000. Hé s tich tu BAF cao nhit cua hai dang thity ngan & cing thoi diém thang 4 - day
la giai doan toan bo ngao cua khu vuc ctra song Bach Dfmg duoc thu hoach. Nhu vay ngao
dugc thu vao giai doan tich tu thity ngan cao nhét, dy ciing 1a thoi diém ngao béo nhat. Sau
d6 ngao dugc bat toan bd dé giai phong va cai tao bii cho mua vu méi.

So sanh véi hé s tich tu v6i loai SO huyét (Anadara granosa), nhin thay BAF cia
ngao tuong duong véi SO huyét vi loai ndy phan bd, kich thudc va quy trinh nudi tuong tu
nhu ngao nén c6 thé thiy BAF cua Hgr v6i SO huyét (BAF=355, day la két qua nghién ctru dé
tai ma s6 VAST06.07/11-12) chénh l1éch khong nhiéu so voi ngao (BAF=307) [11].

Hién nay, cac nghién ctru vé tich tu thily ngan trong mé ngao Meretrix lyrata con rat
thiéu, hodc c6 nhung s liéu quan tric khong dong nhat gitra miu ngao va méi trudng. Theo
sO liéu thang 3/2011 cta tram Duyén hai Mién Bac I dd cong bd sb lidu vé thuy ngan tong
trong rudt ngao va trong nudc 6 khu vuc Sam Son (tinh Thanh Hoa) va khu vyc Cira Lo (tinh
Ngh¢ An) [12]. S6 liéu quan trac vao thang 3, phu hop véi thoi diém ngao nudi & ctra song
Bach Dang ¢6 thé thu hoach. Hé s BAF da chuyén d6i tuong ung véi kich thude ctia ngao
thu tai Sam Son va Cira Lo, tinh hé s BAF ciia ngao nudi tai cira song Bach Dang theo ham
1u0’ng thily ngan cuia tong phém md va da day. Sau khi quy ddi ra cdc hé s BAF clia ngao
nudi vung cura song Bach Bang tuong ung voi kich thudc ngao nudi tai hai khu vuc Sam Son
va Cira Lo nhan thiy hé sé tich tu co sy chénh 1éch khac nhau. Ngao nuéi ¢ cira song Bach
Ping tich ty cao hon ngao thu miu tai Sam Son 13 130%, thdp hon ngao & thu mau tai Cira
Lo 1a 76% (hinh 5).

BAF
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bang Dang

Hinh 5. So sanh h¢ sé tich tu BAF ciia ngao nudi ¢ Bach Pang, Sam Son va Cira Lo

Nhu véy, su tich tu thuy ngan cua ngao Meretrix lyrata ¢ cac vung khac nhau cho hé
sO tich tu BAF khac nhau hay co ché khac nhau, phu thudc vao phan vung dia ly. Hién nay,
chua du dir liéu dé so sanh hé sb tich ty thiy ngan cua ngao nudi ¢ mién Nam, vya ngao cua
ca nudc, 1a mot trong nhirng diém can nghién ctru thém ciia tac gia trong thoi gian t6i.

4. Két luan

Hai dang thuy ngan duoc xac dinh 13 tong thay ngan va metyl thily ngan trong méi
truong nudce tai bai ngao khu vyc cua séng Bach Pang (Hai Phong), déu thép hon giéi han
cho phép. Trong mo thit ngao, tong thuy ngan tich liy dao dong tir 12,5 dén 87,9ng/g khd,
muc d6 tich luy tang tir thoi diém bét dau nuoi dén thang 12, sau d6 giam trong thang 1 va
tiép tuc tang cho dén khi thu hoach vao thang 5. D4i v6i metyl thity ngan, tich lily metyl ting
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dan tir thoi diém bat ddu nudi dén khi thu hoach, dao dong tir 1,1 dén 24,6 ng/g kho. Hé sb
tich liiy sinh hoc ctia dang thuy ngin téng BAF trong ngao Meretrix lyrata tinh dugc 1a 307
va hé s6 BAF ctia metyl thily ngén 1a 165.000. Su tich tu thiy ngan ctia ngao Meretrix lyrata
& cac ving Bach Pang, Sim Son va Ctra Lo 1a khac nhau nén hé sb tich tu BAF khac nhau,
phu thudc vao diéu kién méi trudng riéng cua timg ving.
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Sir dung céc chi s6 dé danh gia chat lwgng nudc va phan loai mirc do

phi dudng ciia ving nuéc ven bién mién Bic Viét Nam
Using of indexes to evaluate water quality and classification level of eutrophlcatlon of coastal
waters in the Northern part of Vietnam

Lé Vin Nam?, Tran Hiru Long?
Vién Han 1am Khoa hoc & Cong nghé Viét Nam,
namlv@imer.ac.vn
2Truong Pai hoc Hang hdi Viéet Nam
Tém tit

Véi toc d phat trién kinh té nhanh chong cing véi quan Iy thiéu chdt ché cdc chat 6
nhiém thdi ra bién, nuéc bién ven bo mién Bdc Viét Nam cé nguy co 6 nhiém, cé thé xay ra
hién twong phii dudng trong nuée. Theo chi s6 SWOI cdc diém khao sdt déu cé chdt hrong
nuée tot, khéng bi 6 nhiém. Phan logi theo chi sé dinh dwéng TSI thi cac thity vec khdo sat
déu thuéc nhém trung dudng, theo chi sé TRIX chi ¢é diém Pé Son va Ba Lat nuée dang
trong tinh trang phi dudng, cac diém con lai déu thudc nhom thity vuec trung duwéng. Co su
thong nhdt th’ng déi giiva chi tiéu phén loai theo TSI va TRIX, sw phdn loai phii dieong bang

chi s6 TSI ¢é s tieong quan ré hon véi két qua phan loai chdt lwong nirdc.

Tar khoa: Méi trwong bién, chi sé chat hieong miede, phii dwong.
Abstract

With the quick development of the economy and loose management of pollutants
discharging to the marine environment, the coastal sea water in the Northern part of Vietnam
is in the risk of pollution and eutrophication may occur. Based on SWQI, the water quality of
all surveyed spots satisfy the requirements and no pollution was found. The classification
based on TSI nutritional index showed that all surveyed water bodies were of mesotropic
type, and based on TRIX index, the water in Do Son and Ba Lat were eutrophic, the water in
the remaining areas were mesotrophic. There is a relative unification between TSI and TRIX
classifications, using TSI index to evaluate eutrophication shows a clearer relationship with
water quality index.

Keywords: Marine environment, water quality index, eutrophication.

1. Mé dau

Ving bién ven bd Mién Bic Viét Nam c6 bo bién dai va tdc do phat trién kinh té, xa
h6i nhanh chong. Tuy nhién chinh diéu nay lai dang tic dong tiéu cuc téi méi trudng bién khi
kho c6 thé kiém S04t nguon gay 0 nhiém. Hién tuong phu dudng 1a van dé& dugc nghién ctu
nhiéu nhit vé 6 nhiém nudc bién ven bd (Rodhe, 1969; Hooper,1969; Vollenweider et al.,
1992) Pht dudng cua mét thuy vuc 1a su tang cao qua mirc néng do cac chat dinh dudng dan
dén gia ting ning suat sinh hoc, lam xuat hién hién twong nd hoa cua tao. Sau khi nd hoa, tao
bi suy tan, qua trinh phan hiy tao chét boi vi sinh vat s& tiéu thy oxy va lam giam nong do
oxy trong nudc. Hién nay, trén thé gi6i ciing nhu ¢ Viét Nam, dé danh gia va phan loai tinh
trang phu dudng trong nudc mat, cac bd chi tiéu phan loai va cac thong s6 dinh dudng da
dugc ap dung phd bién. Vi tinh hinh cac ngudn gy 6 nhiém tai ven bo bién Mién Bic ngay
cang ting, trong khi cong tac quan 1y bao vé moi truong con nhiéu bat cap thi méi truong
nudc ven bién c6 nguy co xay ra hién twong phu dudng.
2. Tai liéu va phwong phap nghién ciru

Tai liéu sir dung trong bai béo l1a cac két qua quan triac nam 2015 cua Tram Quan tric
va Phan tich méi truong bién Mién Bic. Pham vi nghién cau & ving bién ven bd mién Bic
Viét Nam. Cac mau nudc duoc thu tai cc tram quan tric Tra Co, Cira Luc (Quang Ninh), Db
Son (Hai Phong), Ba Lat (Thai Binh), Sam Son (Thanh Héa), Cira Lo (Nghé An). Mau nuéc
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duoc thu tai hai tang: mit va ddy, vao thoi gian nudc 1on va nude rong trong ky nudc cudng;
thu mau vao hai quy, dai dién cho hai mua chinh trong nam: mua khé va mua mua.
10500 0T

2z -

28

PAO HAINAM

& Tram quan fréc
SETT  Tram Toa &6
1 Tracé (21°25'50" - 108°01'58")
2 Ci lye (20°57'00" - 107°03'30")

lo] 3 D6 Son (20°43'00" - 106°50'00™)
4 Ba Lat (20°15'00" - 106°35'20")
5 Séim Son (19°4418" - 105°54'03")
6 Cuin L& (18°49'36" - 105°43'00™)

150 150

i A 1] o

105%0" 10900

Hinh 1. Vj tri cac tram quan trdc

- LAy mAu nuéc bang Batomet: Van Do Sampler thé tich 2 lit va 5 lit. Ky thuat bao
quan mau va thoi gian luu gitt dugc thuc hién theo TCVN 5998:1995.

- Cac thong sb do dac tai hién truong:

+ Nhiét do nudc dugc do béng nhiét ké thuy ngan chuyén dung hodc may do nhiét dg,
chinh xac dén 0,1°C;

+ Do mubi cta nudc bién (S %o) xac dinh bang may do do mudi - khic xa ké cam tay
(Hand Refrectometer) vdi d§ chinh xac dén 1%0;

+ pH cua nudce dugc do béng may do pH, chinh xéc dat 0,01 don vi;

+ Oxy hoa tan trong nude dugce do bang may do oxy hodc chuan do theo phuong phép
Winkler, chinh xac dén 0,01 mg/I.

- Céc thong s6 phan tich tai phong thi nghiém:

+ Xéc dinh tong ran lo limg bang phuong phap khéi lugng;
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+ Xéc dinh d6 mubi nude bién bang phuong phap chuan d6 Mohr - Knudsen;

+ Nhu céu oxy héa hoc (COD) dugc xac dinh bang phuong phap oxy hoa Kali
Permanganat (KMnQ4) trong moi truong kiém, chinh xac dén 0,01 mg/I;

+ Nong do dau trong nudc duge chiét bing n-hexan, sau d6 1am khan bang Na,SOq
khan, x4c dinh bang phwong phap trong lwong hoic phuwong phap so mau, sai sb 0,025 mg/l;

+ Nong d6 cac chét dinh dudng: phosphat (PO4*), nitrit (NO2), ammoni (NH4"), tong
nito, tong phospho duoc xac dinh bang phuong phip do mat do quang trén quang phd ké
DR/2000 HACH, USA. Sai sb cua cac phép do ammoni, POs> va NO7 14 0,1 pg/l, cua NOs la
0,5 ug/l;

+ Chlorophyll-a dugc xac dinh bang phuwong phap do mau quang phd phan chiét trong
axeton 90% tai cac budc song 664, 647, 630 va 750 nm, sai 6 10%;

+ Coliform trong nudc: Mau nude duoce 14y vao chai sach da khi tring va ddy kin nat.
Pugc bao quan trong khoang lanh. Xéac dinh Coliform bang phuong phap mang loc véi moi
truong Lauryl sunfate 0 nhiét d6 37°C trong thoi gian 12 - 16 gid, sai s6 5%.

Xdc dinh chi s6 chdt hrong méi truong nwde bién ven bo SWOI [1]; dwoc tinh todn
nhu sau:

12 C 7SS P = . \ , A , A ’ IS
SWQ](T.S‘S)_—Z (758) +100: i : 1,4.2, 3 n:.'Lz} chi sq dal:l}:l sO cac‘dlem guan
=~ C (TSS) trac doi vai moi vung nude bién ven bo cu thé.

Ci: Né)ng do thuc té quan tric duoc tai diém i,

SWQI(COD) = ZM thuong 1a tri s6 trung binh nam.
C,(COD) ) . ~
Co: Nong do chat 6 nhiem toi da cho phép duoc
1 uy dinh theo QCVN 10:2008/BTNMT.
SWQI(Amoni) = ZM 00, Y » Lo
€ (Amoni) n: SO lugng diém quan trac tai ngudn nude cu
the.
SWQI(diu m&) = Z G, (dm) <100: Tri s6 100: La chi s chat lugng nuée bién ven
C, (dm) bo quy wdc, tuong Ung Vi diéu kién nong do
= quan tric thyc té bang néng do gia tri gidi han
SWQI(Pb) = Z (Pb) x100: cho phép duoc quy dinh theo QCVN.
=1

) . 1 & C(TColi)
SWQI(T.Coli) = f;m <100

Xéc dinh chi sb chét lwong moi truong nude bién ven bd tong hop (SWQIp) nhu sau:
SWQIo = [SWQI(TSS) + SWQI(BODs) + SWQI(Amoni) + SWQI(dau m&) + SWQI(Pb) +
SWQI(T.coli)] / 6 1)

Moi truong nude bién ven bd o chét luong tdt: SWQIp < 50;

Mai truong nude bién ven bd khong bi 6 nhidm: 50 < SWQIp < 100;

Maéi trudng nude bién ven bo bi 6 nhiém: 100 < SWQIo < 200;

Moi truong nude bién ven bo bi 6 nhiém nang: 200 < SWQIo < 300;

Moi truong nude bién ven bd bi 6 nhidm rat ning: SWQIo > 300.
Tinh hé sé tai bién RQ [2]

RQ = Ci/Ctc @)

Trong do:

Cila néng dd chat i;

Ctc 1a nong d6 GHCP dbi véi nudc nudi trong thiy san va nude ding cho bai tim
theo QCVN 10:2008/BTNMT va ngudng ASEAN.
Theo (Nguyén Tdc An va nnk, 2004)

Néu RQ <0,25, rat an toan vé mat moi truong;
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Néu 0,25 < RQ < 0,75, an toan vé& mat moi truong;

Néu 0,75 <RQ < 1, ¢6 nguy co giy tai bién mdi trudng;

Néu RQ > 1, gay tai bién moi trudng,

Tinh chi s6 Carlson TSI [3]

Chi sb TSI dugc Carlson cung voi cong su nghién ciru xdy dung nam 1977, la phuong
phap phan loai mirc d6 pht dudng dya trén ham luong photpho tong, ham lugng chlorophyll-
a va dg trong cua nudce. Photpho 1a nguyén t6 dinh dudng quan trong cho sy phat trién cua
tao, dugc coi 1a dai luong dic trung cho tiém nang phat trién tao trong moi truong nude. Con
chlorophyll-a 13 dai lwong dic trung cho sinh khdi tao. Do trong ciia nudc duoc do bang dia
Sechi, d6 trong cang 16n thi d§ duc cang nho. Cong thuce tinh toan duge xay dung cho 3 thong
sO tuong ung la:

TSI (POs*) = 4,15 + 14,42 x In(PO*) (3)

TSI (Chl-a) = 30,6 + 9,81 x In(Chl-a) 4)

TSI (SD) = 60 — 14,41 x In(SD)

Ts| = TSI (TP) + TSI (Ch —a) + TSI (SD)

3 ()

Trong d6 PO4* va Chl-a tinh bang (pug/l) con SD tinh bang (m)

Muc do phu dudng cua thuy vuc theo TSI dugc phan loai theo bang sau:

Bdang 1. Phén logi mirc dé phii dwong theo TSI

Pi¢m TSI Mirc d§ phu duong
0-40 Oligotrophic: ngheo dinh dudng
40 -50 Mesotrophic: trung dudng
50-70 Eutrophic: phu dudng
>70 Hypereutrophic: siéu phu dudng

Tinh chi s6 dinh dwdéng TRIX [4]

Chi s6 TRIX duoc tinh toan dua trén cong thirc duoc xay dung boi Vollenweider va
cac cong sy nam 1998:

TRIX = [ Logio (PO *xTNxChl axD%0,) + a] / b (6)

Trong do:

Chl-o 12 ndng d6 Chlorophyl-a trong nuéc don vi pg/l;

D%O0: 1a dg 1éch gitra DO do dugc va DOph ¢ nhiét do xac dinh (%);

TN la thanh phan nito khodng hay ndng d¢ tong nito v6 co hoa tan trong nude, DIN =
N (N-NO3z + N-NO2" + N-NH4") don vi pg/l;

[PO4] 14 ndng d6 téng Phdtpho vo co trong nudc (P-POL) don vi pg/l;

Cac tham sb a= 1,5 vab = 1,2 14 cac hé sd duqc (jé xuét boi Giovanar’di va
Vollenweider (2004) dé co dinh chi s6 gidgi han dudi va cling dé co dinh thang do tir 0 dén 10.
Sau khi tinh todn, murc do phu dudng tai thiy vuc dugc phan loai nhu sau:

Bdng 2. Phén logi mirc dé phii dwong theo TRIX

Piém TRIX Mikc d§ pht dudng
0-4 Oligotrophic: nghéo dinh dudng
4-6 Mesotrophic: trung dudng
6-8 Eutrophic: phu dudng

>8 Hypereutrophic: siéu phua dudng

Thong qua cac nhom chi sd nay, cac yéu t6 anh hudng dén qua trinh pht dudng hoa
dugc sir dung két hop dé xac dinh va phan loai 10 tinh trang phli dudng tai vung bién dugc
chon lam do6i tuong nghién ctlru.
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3. Két qua va thao luan
3.1. Chi s chat hrgng nwéc ving bién ven bo Mién Bic Viét Nam
Hé s6 tai bién RO (Risk Quotent)
Két qua tinh toan hé sb tai bién (RQ) dbi véi nude bién ven bd dung cho nudi trong
thuy san duogc trinh bay trong bang 3.
Bdng 3. Hé sé tai bién (RQ) méi trwong nwéc ving bién ven bé Mién Bic Vigt Nam

Théng sb Tra Co [Cira Luc| P Son |Ba Lat |Sim Son| Cira Lo | TB, tram
DO 0,766 | 0,772 | 0,815 | 0,754 | 0,721 | 0,856 0,778
CoD 0,840 | 0,753 | 0,880 | 0,861 | 0,914 | 1,029 0,880
PO 0,949 | 1,213 | 1,540 | 1,672 | 1,007 | 1,186 1,261
NOy 0,478 | 0,875 | 1,425 | 1,732 | 0,866 | 1,083 1,076
NO3z 1,113 | 1,472 | 2,283 | 2,490 | 1,473 | 1514 1,724
NH,* 0,305 | 0,618 | 0,985 | 1,446 | 0,401 | 0,462 0,703
TSS 1,442 | 0,635 | 1,655 | 1,224 | 1,112 | 0,589 1,110
Chlorophyll - a 0,572 | 1,025 | 0,909 | 0,658 | 0,742 | 0,648 0,759
Coliform 0,355 | 1,100 | 0,423 | 0,833 | 0,643 | 0,587 0,657
Diu m& 0,075 | 0,438 | 0,500 | 0,388 | 0,138 | 0,538 0,346
Lindan 0,000 | 0,000 | 0,000 | 0,004 | 0,000 | 0,004 0,004
Aldrin 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 0,000
Endrin 0,199 | 0,269 | 0,162 | 0,166 | 0,157 | 0,212 0,194
DDE 0,348 | 0,000 | 0,408 | 0,000 | 0,000 | 0,000 0,378
Dieldrin 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 0,000
DDD 1,404 | 1,223 | 2,361 | 2,140 | 2,421 | 1,593 2,059
DDT 0,260 | 0,230 | 0,258 | 0,000 | 1,425 | 0,263 1,441
Ddng (Cu) 0,699 | 0434 | 0,366 | 1,337 | 0,166 | 0,572 0,595
Chi (Pb) 0,007 | 0,011 | 0,006 | 0,005 | 0,003 | 0,003 0,006
K&m (Zn) 0,246 | 0,385 | 0,284 | 0,414 | 0,139 | 0,231 0,283
Cadimi (Cd) 0,025 | 0,040 | 0,020 | 0,108 | 0,010 | 0,012 0,036
Asen (As) 0,278 | 0,494 | 0,461 | 0,694 | 0,286 | 0,195 0,401
Thuy ngan (Hg) | 0,070 | 0,300 | 0,340 | 0,380 | 0,340 | 0,380 0,300
Crom (Cr) 0,026 | 0,287 | 0,179 | 0,209 | 0,075 | 0,087 0,144
Sit (Fe) 8,710 | 8,040 | 8,395 |10,015| 7,060 | 6,225 8,075
Mangan (Mn) 0,010 | 0,024 | 0,080 | 0,098 | 0,007 | 0,013 0,039
RQtb 0,738 | 0,794 | 0,951 | 1,063 | 0,773 | 0,703 0,894

Ghi chl: RQtb- tinkh trung binh hé sé rii ro cdc théng sé quan trdc.

Xét toan ving bién, nim 2015 méi trudng nudc cd hé s tai bién RQts trung binh
(0,894 — Nguy co tai bién méi truong). Khi xét ting tram quan tric c6 s6 ving bi 6 nhiém
(4/6) vi c6 hé s6 RQtb > 0,75. Hé sb RQ thap nhat tai tram Cira Lo (0,703 < 0,75); cao nhat
tai tram Ba Lat (1,063 > 1).
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Hinh 2. RQtb trung binh ciia méi trwong nwéc bién ven b Mién Bdic Vigt Nam
Xdc dinh cac gia tri cua chi so chat lwong moi truong nudc bién cho tung thong so 6 nhiém

Bing 4. Két qua ddnh gid chit lwong nwéc bién ven bo Mién Bic Vigt Nam

Chi s6 TraCé | CiraLuc| PoSon | BaLat | Sim Son | Cita Lo | TB, tram
SWQI (TSS) 144,2 63,5 165,5 122,4 111,2 58,9 111,0
SWQI (COD) 84,0 75,3 88,0 86,1 91,4 102,9 88,0
SWQI (Amoni) 30,5 61,8 98,5 144.6 40,1 46,2 70,3
SWQI (Dau m&) 7,5 438 50,0 38,8 13,8 53,8 34,6
SWQI (Pb) 0,7 1,1 0,6 0,5 0,3 0,3 0,6
SWQI (T.Coli) 35,5 110,0 42,3 83,3 64,3 58,7 65,7
SWQIo 50 59 74 79 54 53 62

. . Chat Khong bi | Khong bi | Khong bi | Khong bi | Khong bi | Khong bi
Danh gia lwong tdt | 6nhiém | dnhidm | 6nhiém | 6nhidm | 6 nhidm | 6 nhidm
ong

Két qua tinh toan bang 4 cho thdy chit lugng nudc bién ven bd Mién Béc Viét Nam &
mirc “50 < SWQI = 62 < 100 — khéng bi 6 nhiém™; tram Tra C6 c6 hé s6 SWQI thap nhat
(SWQI = 50 — chdt liong tot); cao nhat 1a tram Ba Lat (SWQI = 79 — khéng bi 6 nhiém).

100 SWQI

Khong

80 bid
nhiém

60

40
Chit

20 leong
tbt

0
TraCd CiraLuc D6 Son BaLat Sim Son Cirald TB. tram

Hinh 3. Chi sé chit lwong nuwéc bién ven bo Mién Biic Viét Nam
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3.2. Phan loai mire @9 phi dudng theo chi s6 TRIX va TSI
7 Theo chi s TRIX, chi c6 diém Db Son va Ba Lat ndm trong tinh trang phu dudng, cac
diém con lai déu thuoc nhom thuy vuce trung dudng.

7

E Phi dudng
= 2 e ————— [ NS

Tra Cé CiaLluc Db Son BaLat Sim Son CizaLé TB, tram

Hinh 4. Pé thi phan logi méee dé phii dwong theo TRIX
Theo chi s phan loai TSI ca 3 diém khao sat déu c6 chat lwong nude tot, thity vie déu
thudc nhém trung dudng.

52

TSI

50
A3 Trung dwing

46
44
gl
40

TraCé Cialuc DASon Balat Sim Son Céald TB, tram

Hinh 5. Pé thi phan logi mizc dg phii dwing theo TSI

Ta c6 thé phan loai tinh trang pht dudng tai cac diém khao sat va toan ving nhu sau:

Bdng 5. Phan logi tinh trang phii dwéng nwéc bién viing bién ven bé Mién Béc Viét Nam

Piém khao sat TRIX TSI
Tra Co Trung dudng Trung dudng
Cura Luc Trung dudng Trung dudng
Do Son Phu dudng Trung dudng
Ba Lat Phti dudng Trung dudng
Sam Son Trung dudng Trung dudng
Cua Lo Trung dudng Trung dudng
Toan vung Trung dudng Trung duwéng
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Dua vao bang trén, ta ciing d& thiy rang co6 su théng nhat twong dbi giita chi tiéu phan
loai theo TSI va TRIX. So sanh véi két qua phan loai chét luong nudce cua cac diém khao sat,
nhan thiy sy phan loai phu dudng bang chi s TSI ¢ su trong quan rd hon véi két qua phan
loai chat luong nudc.

4. Két luan

Chét luong nude bién ven b phla Béc Viét Nam nim 2015 ¢ mtrc “khong bi 6 nhiém”
nhung c6 “nguy co tai bién méi trwong”. Phan loai theo chi s6 dinh dudng TSI thi cac thuy
vuc khao sat déu thuoc nhom trung dudng, theo chi $6 TRIX chi c6 diém Do Son, Ba Lat
nuéc dang trong tinh trang pht dudng, cac diém con lai déu thudc nhém thiy vuc trung
dudng.

Tai liéu tham khdo

[1]. Tong cuc Moi truong, Cuc kiém soat 6 nhidm, 2010, Xdy dung bé tiéu chi khoanh
viing kiém sodt 6 nhiém méi trwong nwée bién ven bo, tr.21.

[2]. Luu Van Diéu, Tran Dtc Thanh, Nguyen Thi Phuong Hoa, 2009, Hién trang va xu thé
bién dé6i méi trwong mede khu viee cira Cam - Bach Pang, Tap chi Khoa hoc va Cong
nghé Bién, Phu chwong 1. Tr. 136-153.

[3]. Carlson.R, 1977, A trophic state index for lake, Limnology & Oceanology.

[4]. loannis Primpas. Michael Karydis, 2009, Scaling the trophic index (TRIX) in
oligotrophic marine environments, Springer Science + Business Media B.V, 2010.

HOI NGHI QUOC TE KHOA HQC CONG NGHE HANG HAI 2016 645



THE INTERNATIONAL CONFERENCE ON MARINE SCIENCE AND TECHNOLOGY 2016

Nghién ciru dé xuat quy hoach hé thong ti€p nhin chat thai tir tau
cho khu vuc cang bién Hai Phong dé dap ing cac yéu cau cia Cong woéc
MARPOL 73/78

Proposals for planning of system receiving waste from vessels for
Haiphong port to meet the requirements of the MARPOL 73/78

Tran Anh Tuén
Truong Pai hoc Hang hai Viét Nam,
anhtuan.tcep@gmail.com
Tém tit
Viét Nam dé chinh thirc la thanh vién ddy @i cia Cong uoc quoc té vé ngan ngira 6
nhiém tir tau (MARPOL 73/78) tw nam 2015. Mot trong cdc yéu cau ciia Cong woc Marpol
doi véi cdc chinh quyén cang thanh vién phai dam bao kha nang dap ing yeu cau tiép nhin
cdc chat thai tir tau ra vao khu viec cang ciia minh. Dé dap ung yéu cau nay, B¢ Giao thong
van tai da phe duyét dé an “Nghién ciu, danh gia hi¢n trang, dé xudt quy hoach va trién khai
xay dung cac cong trinh tzep nhén va xi Iy chdt thai tiv tau bién ddp ing yéu cau cia cong
wéc MARPOL” tai Quyét dinh 1533/0D-BGTVT ngay 4 thang 5 nam 2015. Trong bai bdo
nay, tac gia sé trinh bay két qua nghién ciru dé xudt quy hoach chi tiét hé thong tiép nhdn vd
co 86 xir Iy chat thai tir tau cho khu viee cang bién Hdi Phong trén co sé quy hoach chi tiét
nhom cang bién phia Bdc dén nam 2020 dinh huong dén nam 2030 déa dwoc Bo Giao thong
van tai phé duyét cho cdac khu bén Séng Cam, khu bén Pinh Vii, khu bén Yén Hung, khu bén
Lach Huyén va cac khu chuyén tdi.
Tir khoa: Cong woc MARPOL 73/78, quy hoach thu gom chdt thdi, chat thdi tir tau.
Abstract

Vietnam has officially been a full member of the International Convention for the
Prevention of Pollution from Ships (MARPOL 73/78) since 2015. One of the requirements of
the MARPOL 73/78 for the Authorities of the member ports is to ensure the ability to meet the
requirements of receiving waste from the ship into their port area. To meet this requirement,
the Ministry of Transport has approved the project " Study, assess the current situation,
propose planning and implement the construction of works receiving and processing the
waste from the ships, which meet the requirements of MARPOL Convention " at the Decision
No 1533/QD-BGTVT dated May 4, 2015. In this paper, the author will present result of the
research, propose detailed planning for receiving system and waste treatment facilities from
ships for Hai Phong seaport area on the basis of detailed planning of the North port group up
to 2020 and oriented to 2030, which was approved by the Ministry of Transport for Cam
River wharf, Dinh Vu wharf, Yen Hung wharf, Lach Huyen wharf and transshipment areas.

Keywords: MARPOL Convention 73/78, waste collecting plan, wastes from ship.

M¢ dau

Mot trong nhiing tac dong cua hoat dong hang hai t6i moi truong bién d6 13 do sy phat
sinh chat thai ran, nudc thai va chat thai nguy hai trong hoat dong cua tau blen Viéc quan ly
chat thai phat sinh tir hoat dong cua tau bién di duoc to chirc Hang hai quoc té rat quan tam
va dugc quy dinh cu thé boi Cong u6c MARPOL 73/78. Mt trong cac yéu cau cua Cong udce
Marpol déi v6i cac chinh quyén cang thanh vién phai dam bao kha ning dép tng yéu cau tiép
nhan céac chit thai tir tau ra vao khu vuc cang ctia minh. Viét Nam da tham gia phu lyc I, II tur
nam 1991, phy lyc IIL, IV, V, VI tir ndm 2015 va cling da c6 nhiing quy dinh v¢€ viéc quan ly
chat thai phat sinh tir tau tai cic cang bién, tuy nhién cong tic chuyén giao va tiép nhan chat
thai tlr tau tai cac cang bién cta Viét Nam noi chung va khu vuc cang bién Hai Phong néi
riéng con nhiéu kho khin do thiéu co sé ha tang ky thuat. Viéc nghién ciru va dé xuét quy
hoach chi tiét hé thong thu gom va xtr 1y chét thai tir tau tai khu vuc cang bién Hai Phong 1a
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rat can thiét dé gitip cac bén cang khu vuc Hai Phong dap ung duoc cac yéu cdu ciia Cong
wdc MARPOL va gép phan bao vé méi trudng bién.

1. Céc chit thai phat sinh tir hoat ddng tau bién [1]

1.1. Chét gy 6 nhiém khong khi

Qua trinh st dung nhién li€u cua dong co tau bién s& phéat sinh ra cac chit 6 nhiém
dang khi nhu bui, CO, SO2, NOx, VOC,... Nhién li¢u cua cac phuong tién thuy thuong la cac
nhién liéu c6 ham luong luu huynh va céc tap chit cao nén qua trinh chiy s& phat sinh nhiéu
chét 6 nhiém hon so véi cac phuong tién giao thong khac. O nhiém khong khi tai cang bién
chu yéu tlr viéc dbt nhién liéu cua dong co st dung dau FO, RO.,... chu yéu tap trung vao cac
chét 6 nhiém chinh: NO2, PM1g v PM2s, SO,, CO, VOC, CO2, N2O, CHa.

Bén canh d6 hoat dong cua tau bién con phét thai cac chit khi gdy suy thoai ting ozon
tir cac thiét bi bao quan lanh trén tau. Cac tau ché ddu mo va cac san pham ché bién tir dau
mé con phat sinh cac khi hydrocacbon (VOC) ciing 1a mot trong cac khi 6 nhiém khong khi
can duoc kiém soat.

1.2. Nwéec thai sinh hoat

O nhiém do nudc thai sinh hoat chu yéu tir hoat dong clia cac thity thu trén céc tau.
U'6c tinh mdi tau thuyén hoat dong trung binh c6 khoang 20 thuy thu thi khdi luong nude thai
sinh hoat hang ngay duogc dy tinh nhu sau (v6i dinh m@c dugc tinh todn la 100
lit/ngudi/ngay): 20 ngudi/tau x 100 lit/ngudi/ngay = 2 m3/tau/ngay.

Thanh phan cta nudc thai sinh hoat chira nhiéu chét hitu co dé phan huy sinh hoc, cac
chat lo limg, ddu m& va cac vi sinh vat néu khong duoc xtr ly s€ 1a ngudn gy 6 nhiém mai
truong nudce. Qua trinh phan huy cac chat 6 nhiém trong nudc thai sinh hoat s& phat sinh
nhiéu chat gdy mui hoi thoi.

1.3. Chét thai ran sinh hoat

Céc loai chét thai ran sinh hoat phat sinh tir tau chu yéu 14 thirc an thira, d6 hop, nilon,
kim loai va gidy bao goi... Khdi lugng chat thai phy thudc vao sb luong nguoi trén tau va
chung loai tau. Trung binh luwong chét thai rin sinh hoat phat sinh trén tau chd hang 1a 1,5
kg/nguoi.ngdy va ddi véi tau khach 1a 3 kg/nguoi.ngdy. Trong thanh phan chat thai sinh hoat
trén tau chat thai thuc pham chiém khoang 20%, chat thai dé& chay chiém 40% - 50%, chat
khong chay 25% - 40%. D6i voi chét thai nay trén cac tau 16n dugc thiéu huy bang ddt trong
cac 10 d6t, cac tau khong c6 10 dbt thi ching duoc luu trir trong cac thing dung rac va duoc
dua 1én bo tai cac cang.

1.4. Chit thai nguy hai

Chét thai nguy hai (CTNH) phat sinh trén tau bién tir hai nguon:

- Chat thai nguy hai phat sinh tir hAm tau do qua trinh hoat dong, sira chira, bao dudng
cac may moc, dong co trén tau chu yéu 1a cac chét thai dinh dau bao gdm dau thai, gi¢ dinh
dau, cac gioing dém cao su dinh dau, nude thai nhidm dau.

- Chét thai phat sinh tir hang héa van chuyén trén tau: Hang hoa van chuyén trén tau
rat da dang bao gdm ca thanh phan nguy hai vdi con ngudi va méi truong nhu hoa chat, dau
mo... cac hang hoa nay néu bj hu hong hay roi vai sé tré thanh chét thai nguy hai.

2. Panh gia nhu ciu thu gom va xir Iy chét thai phat sinh tir tu tai khu vue cang bién
Hai Phong
2.1. Lwong chét thai tir tau dwoc tiép nhén tai khu vue cang bién Hai Phong

Khi Viét Nam chua tham gia cac phu luc III, IV, V, VI thi viéc chuyén giao, tiép nhan
chat thai tir tau tai cac cang bién 1a chwa bat budc va cac co quan quan Iy vé hang hai cua Viét
Nam ciing chua kiém soét chat ché hoat dong nay nén sé luot tau c6 hoat dong chuyén giao
va luong chét thai thuc té duoc chuyén giao la rat it. Hién tai chua c6 hé théng khai bao va
thong ké lugng chat thai tir tau dugc thu gom tai cac cang bién Hai Phong nén s6 lidu thong
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ké dugc cua Cang vu Hang hai Hai Phong trong cadc ndm qua chua phan anh chinh xac lugng
chat thai phat sinh.
Bdngl. Lwong chdt thdi tir tau durgc thu gom tir khu veec cang bién Hai Phong [1]

Nam Lwogng nuéc thai twong g (tan)
Luot Nudce NI{OC A s Dau lan Tong Réc thai (tan)
X 1 dan Dau can . N
chiéc | rira két 2 nuoc cong - 7 —
ban Luottau | Tong cong
2004 180 150,7 70 95,2 542,3 858,2
2005 197 135,6 65,4 120,8 612,2 934

2006 289 396,5 | 1347 148,4 819,7 1.499,3
2007 345 4252 | 165,3 162,2 955,8 1.708,5

2008 394 355 506 256,1 1.156 2.273,1

2010 248 241,5| 120,7| 73158 | 1273,35 2.312 2894 151,2
2011 394 - - - - 4.578 3.166 170
2012 89 - - - - 917 - -

Nhu vay, néu so sanh voi s6 luot tau ra vao thuc té thi s6 luot tau thu gom va lugng
chét thai thu gom dugc tai khu vuc cang bién Hai Phong théng ké duoc 1a rat it. Cac loai chat
thai thu gom chil yéu 14 dau thai, nude thai nhiém dau va rac thai sinh hoat, con nudc thai
sinh hoat van chua tién hanh thu gom. Tinh trang nay ciing 1a thuc trang chung cua cic cang
bién trén ca nudc, nguyén nhan cia tinh trang nay c6 thé do mot trong cac nguyén nhan sau:

- Chét thai tir tau tai cac cang bién duge thu gom tryuc tiép béi cac don vi dich vu thu
gom do chu tau lién hé ma khong thong qua Cang vu Hang hai nén cac co quan chirc nang
khong thong ké dugc s6 luong.

- Céc cang bién khong dap tng dugc nhu cau thanh thai cia cac tau bién khi vao cap
cang do vay cac tau khong thanh thai khi cap cang Hai Phong.

- Cac co quan quan ly cua Viét Nam chua c6 du nang luc kiém tra giam sat viéc quan
Iy réc thai trén tau bién nén nhiéu tiu da xa tryc tiép chat thai xubng bién.

Theo théng ké ctia Cuc Hang hai Viét Nam cac bén khu vuc cang bién Hai Phong déu
chua du nang luc tiép nhan va xu ly chét thai tir tau, dic biét 1a nudc thai. Hién nay cong tac
tiép nhan chat thai tir tau tai khu vuc cang bién Hai Phong déu do céc t6 chuc khong truc
thudc cang thuc hién. Pa phﬁn day la céc don vi co von dau tu tir khdi tu nhan, thu loi nhuan
tir viéc thu phi thu gom va xur Iy chat thai cling nhu tur nguf)n loi tr viéc xtr Iy nudce thai. Céc
don vi nay khong hoat dong chuyén biét vé thu gom chit thai tir tiu ma hoat dong két hop véi
viéc thu gom chat thai trén dat lién nén khong co céac trang thiét bi dong bo, chuyén dung cho
viéc thu gom chét thai tir tau bién [2].

2.3. Panh gia nhu ciu va ning lwe thu gom va xir 1y chit thai tir thu tai cang bién khu
vuwre Hai Phong khi Viét Nam tham gia diy di cic phu luc ciia Cong wée MARPOL
1/ Nhu cdu thu gom

Khi Viét Nam tham gia ddy da cac phu luc cia Cong uéc MARPOL thi cong tac
chuyén giao, tiép nhan chat thai tir tau tai cac cang bién 1a bat budc va s& duoc kiém soat chat
ché hon, cung véi su tang truong vé luong hang héa thong qua cang bién Hai Phong trong
nhimg nidm t&i nén luong chit thai c6 nhu cau chuyén giao tai cang bién Hai Phong s& ting
nhanh chong.

Theo sb lidu thong ké lwong hang hoa théng qua cang Hai Phong giai doan 2013 -
2015 tang trung binh tir 6 - 7% thap hon trung binh ca nuéc (10,7 - 11,3%). Tuy nhién, theo
du béo thi giai doan 2015 - 2020 téc d¢ ting trung binh ciia cang Hai Phong 1a 8 %/nam va
dat 104 triéu tAn vao nam 2020, dén ndm 2030 dat 178 triéu tan tang 71,6% so v&i nam 2020.
Tong trong tai ciia cac tau cap bén ciing sé ting dan theo timg nam. Can cir vao du béo ting
san lugng hang héa thong qua cang Hai Phong va xu thé ting trong tai clia tdu ching toi tinh
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toan luong tau bién ra vao cang va luong chét thai co nhu cau chuyén giao tai khu vuc cang
bién Hai Phong dén nam 2030 [3].

Béng 2. Uéc tinh lwong tau bién ra vao va Iweng chdt thdi c6 nhu cau chuyén giao

tai khu verc cang bién Hdi Phong dén niam 2030

Lwong chit thai phat sinh
STT | Ndm | 1éne ot | Chét thii nguy hai Nuée thai Réc thai
tau (tan) (md) (Tan)
lwgt tau tong lwgt tau tong lwot tau | tong
1 2020 20.800 15 31.200 24 49.920 0.12 2.496
2 2030 23.733 ’ 35.600 ’ 56.959 ’ 2.848
2/ Nang luc thu gom

Ddi véi chit thai nguy hai: Hién tai chi c6 mgt don vi tham gia thu gom chét thai nguy
hai tir tau bién tai khu vuc cang bién Hai Phong 1a Cong ty C6 phan Hoa Anh véi trang thiét
bi thu gom bao gdm 5 phuong tién thuy tong trong tai 599 tan, 03 xe bon tong trong tai 15 tin
va 5 xe tai trong tai 20 tAn do vay s& khong du niang luc dé thu gom toan b luong chat thai
nguy hai tir tu trén mot khu vuc rong 16n ciia cang bién Hai Phong. Bé dép ung yéu cau thu
gom chat thai tir tau cho khu vuc cang bién Hai Phong can khuyén khich thém cac don vi
tham gia dau tu cac trang thiét bi va phuong tién thu gom chat thai nguy hai tir tau [1].

Déi voi viée thu gom rac thai do nhu cau thu gom hién tai khoang 200 tin/nim nén
Cong ty Moi truong d6 thi Hai Phong méi dau tu c6 5 phuong tién xe thu gom rac thai cang
va 02 phuong tién thiy thu gom dudi nudc nén véi nhu cau gia ting dot bién luong rac thai
can thu gom thi véi luc lwong nhu vay s& khong du dap tng. Tuy nhién, Cong ty Mai truong
d6 thi Hai Phong hoan toan c¢6 kha nang dau tu thém cac trang thiét bi dé dap Gmg nhu cau thu
gom.

Dbi voi nudc thai sinh hoat: Hién tai chwa c6 bén cang nao co trang thiét bi tiép nhan
va cling chwa ¢6 don vi nao cung cép dich vu tiép nhan nudc thai sinh hoat tir tau tai khu vuc
cang bién Hai Phong nén hoan toan chwa dép tng duoc.

3/ Nang luc xw ly [1]

Dbi véi chat thai nguy hai: tai Hai Phong c6 nhiéu don vi dang tham gia xr 1y chat
thai nguy hai va Hai Phong ciing da c6 quy hoach hé théng co s xir 1y chat thai nguy hai nén
hoan toan dap ung dugc nhu cau xtr 1y chat thai nguy hai thu gom dugc tir tau bién dén nim
2020 va dén nam 2030, mic du trén 1y thuyét nang luc cua cac don vi xur ly van dap ung dugc
nhu ciu xir 1y chat thai nguy hai tir tau. Tuy nhién, thyc té nhu cau xur 1y chét thai nguy hai tai
cac co s& cong nghiép tai Hai Phong ciing tang cao va hau hét cac co s¢ nay kho c¢6 thé mo
rong thém quy md san xuét do vdy s& khong dép tng dugc nhu ciu xtr 1y chét thai nguy hai
nén can phai dugc dau tu thém.

Véi cac hé théng xir 1y rac thai cia thanh phd Hai Phong hién tai va di duoc quy
hoach s& dam bao xir Iy 100% dén nam 2030.

Pbi voi nudc thai sinh hoat: twong tu nhu ddi véi cong tac thu gom cac cang bién khu
vuc Hai Phong déu chua dap tmg duoc yéu cau xur Iy nude thai sinh hoat thu gom tir tau bién.
3. DPé xuit quy hoach hé théng ha ting ky thuit thu gom va xir Iy chit thai tir tau tai
khu vue cang bién Hai Phong
3.1. Quy hoach phat trién hé thong cang bién khu vue Hai Phong [3]

Theo quy hoach chi tiét nhom cang bién phia Bic (nhém 1) dén nam 2020, dinh
huéng dén 2030 dugc ban hanh theo Quyét dinh sb 1741/Qb-BGTVT, ngay 03/08/2011 cua
B6 Giao thong Van tai thi Cang Hai Phong: “La cang tong hop quéc gia, cira ngd quéc té
(loai IA), gom cac khu bén cang trén song Cém, khu bén cang Dinh Vi (gdm ca Nam Dinh
Vii), khu bén cang Lach Huyén va khu bén cang Yén Hung - Dam nha Mac”. Cuy thé nhu sau:

- Khu bén cang Pinh Vii (gdm ca Nam Dinh Vi): bao g6m bén tong hop, container va
cac bén chuyén dung hién tai dang khai thac va cac bén tiép tuc dau tu xay dung theo quy
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hoach cho ¢& tau dén 20.000 DWT. Dy kién luong hang hoa théng qua vao nim 2020 dat
khoang 31 tri¢u tan/nam, va du kién lugng hang nam 2013 dat khoang 42 tri¢u tan/nam.

- Khu bén cang trén song Cam: c4c bén khu séng CAm han ché phat trién va chi dau tu
chidu sau dé duy tri khai thac cho tau 10.000 DWT, cic bén nay s& timg budce chuyén d6i
cong nang theo quy hoach cua thanh phé. Luong hang hoa thong qua bén vao nam 2020 dat
khoang 20 triéu tan va giam dan dén ndm 2030 dy kién dat khoang 18 triéu tin/nim.

- Khu bén cang Lach Huyén: khu bén méi dang dugc xdy dung va phat trién trong
thoi gian t6i bao gdbm bén tiép nhan tau container c6 trong tai t6i 100.000 DWT va bén tong
hop cho tau trong tai trén 50.000 DWT. Nang luc thong qua du kién vao nim 2020 dat
khoang tir 12,1 - 13,8 tri€u tAn/ndm va nam 2025 dat khoang tir 28,2 - 34,8 tri¢u tAn/nim, va
du kién dat x4p xi 120 triéu tAn/nim vao niam 2030.

- Khu bén cang Yén Hung (song Chanh, Pam nha Mac): chi yéu quy hoach cho céac
bén xdng dau cho tau 40.000DWT va bén chuyén dung cho tau 10.000 DWT day tai va tau
50.000 DWT giam tai, tap trung ¢ hai bén bo song Chanh. Lugng hang hoéa thong qua khu
bén nim 2020 dat khoang 12 triéu tin/nim va nam 2030 dat 25 triéu tAn/nidm.

3.2. Co sé dé xuat quy hoach hé thong tiép nhan, xir 1y chat thai tir tau cho khu vire cang
bién Hai Phong

Céc s6 lidu dénh gia va du bao cho thdy cang bién Hai Phong chua dép tng cong tac
tiép nhan va xtr 1y chat thai tir tau tai thoi diém hién tai va trong tuong lai.

Dé giam thiéu 6 nhiém moi truong trong nganh Giao théng Van tai, ngay 06/6/2011
Thu tuéng Chinh phi d3 ban hanh Quyét dinh s6 855/QD-TTg vé viéc Phé duyét Dé an
“Kiém soat 6 nhiém moi truong trong hoat dong giao thong van tai”. Theo do, muc tiéu cu thé
giai doan 2011 - 2015 can ¢ “30% cang bién qudc té co trang bi phuong tién thu gom, xur ly
rac thai, diu thai tir tau bién; dén giai doan 2016-2020 dinh hudng dén 2030 can co 70% cang
bién qubc t&; 50% cang, bén thuy noi dia loai 1 ¢6 trang bi phuong tién, thiét bi thu gom rac
thai, dau thai tir cc tau.”

Pé thyuc hién tot Quyét dinh sb 855/QP-TTg cta Chinh phu va yéu ciu ctia Cong udc
Marpol, ba phurong an quy hoach hé thdng tiép nhan va xtr 1y chat thai tir tau tai khu vyc cang
bién Hai Phong duoc dé xuét. Cu thé nhu sau:

- Céc bén s& khong dau tu hé thong tiép nhan chat thai tir tau ma chi ky két véi cac
don vi dich vu dé cung cap dich vu tiép nhan chat thai tir tau;

- Cac bén dau tu xay dung hé théng tiép nhan rac thai sinh hoat, dau thai, chat thai
1ong 1an dau va nudc thai tir tiu dam bao kha nang tiép nhan cac loai chat thai nay tir tau khi
c6 yéu cau sau d6 chuyén giao cho cac don vi bén ngoai cang xir 1y;

- Céc bén déu tu xay dung hé théng tiép nhén rac thai sinh hoat, ddu thai, chét thai
long 14n dau va nudc thai tir tau dam bao kha ning tiép nhan cac loai chat thai nay tir tau khi
¢6 yéu cau sau d6 xtr Iy trong pham vi cang hodc chuyén giao cho cac don vi xtr Iy duoc quy
hoach cho céc cum cang.

3.3. Quy hoach hé thong tiép nhan chét thai tir tau cho khu vire cang bién Hai Phong
Khu bén séng Cim

Céc bén thudc khu vuc ndy nam gan khu vuc ndi thanh thanh phé Hai Phong nén sé
khong uu tién phat trién va dugc quy hoach 1a khu cang vé tinh tiép nhan céc tau c6 trong tai
dén 10.000 DWT, nang lyc thong qua du kién s& giam dan theo timg nam. Do vay, cac bén
khu vue ndy s& khong dau tu hé thong tiép nhan chat thai tir tiu ma s& yéu cau cac bén ky két
v6i cac don vi dich vu dé tiép nhan chit thai tir tau.

Khu bén cing Pinh Vi (bao gom ci Nam Dinh Vii)

Dé xuat quy hoach hé théng tiép nhan cho giai doan nay bao gom 2 giai doan:

Giai doan 1: dén nam 2020

- Céc bén dang khai thac chua phai dau tu hé thdng tiép nhan chat thai tir tau ma ky
két voi don vi dich vu thu gom;
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- Cac bén dau tur xdy dung mdi phai dau tu hé thong tiép nhan rac thai sinh hoat, diu
thai, chit thai 1ong 1an dau va nudc thai tir tau dam bao kha ning tiép nhan cac loai chat thai
nay tir tau khi c6 yéu cau.

Giai doan 2: Bén nam 2030

- Tt ca cac cang trong khu bén phai duoc dau tu hé thdng tiép nhén rac thai sinh hoat,
dau thai, chat thai long 14n dau va nudc thai tir tau dam bao kha ning tiép nhan céac loai chat
thai nay tir tau khi co yéu cau.

Khu bén Yén Hung

Dé xuit quy hoach hé thong tiép nhan chét thai tir tau cho khu bén nay nhu sau:

Giai dogn 1: Dén nam 2020

- Tét ca cac cang dang khai thac (bao gdm cang chuyén dung, cang tong hop, cang stra
chira) déu chua phai dau tu hé thong tiép nhan chat thai tir tau ma s& ky két v6i don vi cung
cap dich vu thu gom;

- Cac cang dau tu méi (cang stra chita, cang xang dau): phai dau tu hé thong tiép nhan
rac thai, dau thai, nudc thai 1An dau va nude thai tir tau dam bao kha ning tiép nhan cac loai
chat thai nay tir tau khi c6 yéu cau.

Giai doan 2: Dén nam 2030

- Céc cang chuyén dung khong phai 1a cang dau khi, hoa chat van dugc tiép tuc ky két
v6i don vi cung cap dich vu thu gom chat thai tir tau;

- Cac cang con lai trong khu bén: phai duoc dau tu hé thong tiép nhan rac thai, dau
thai, nude thai 1an dau va nude thai tir tau ddm bao kha nang tiép nhén cac loai chét thai nay
tir tau khi c6 yéu cau.

Khu cang Lach Huyén

Pay 1a khu bén duoc dau tu xay dung méi do vay phai duge quy hoach co diy du
cong trinh tiép nhan chét thai tir tau. Trong thiét ké ciia Dy an “Pau tu xiy dung cang cira
ngd Qudc té Hai Phong - Giai doan khoi dong” da thiét ké hé thong tiép nhan va xur 1y chét
thai 16ng c6 dau, nudc thai dam bao du kha niang tiép nhan chat thai tir tau vao cap bén. Nhu
vay, khi khu bén Lach Huyén di vao hoat dong (du kién nim 2018) thi s€ dap ung dugc yéu
cau tiép nhan chét thai tir tau.

Cdc khu chuyén tii

Viéc dau tu hé thong tiép nhan chit thai tir tau cho cac khu bén nay 1a khong kha thi,
do vy dé xuat quy hoach hé thong tiép nhan chét thai tir tau cho khu vuc nay 1a don vi quan
Iy cac bén chuyén tai ky két voi don vi c6 phuong tién thity dép ing yéu cau tiép nhan chét
thai tr tau thuc hién nhiém vu nay.

3.4. Quy hoach hé thong co sé xir 1y chit thai tir tau cho nhém cang Hai Phong
Quy hoach hé théng co sé xie Iy chit thii nguy hai

Den nam 2020 nang lyc xtr ly cua cac co s¢ dich vu xur ly chat thai nguy hai tai Hai
Phong van dap mg dugc nhu cau chuyen giao, xir 1y chat thai nguy hai tir tau ma khong can
phai dau tu thém. Tuy nhién, hién nay s6 don vi c6 da ning luc (theo tinh toan) tham gia tiép
nhan va xtr 1y chat thai nguy hai tir tau khong nhiéu, do vay céc co quan quan 1y va cac don vi
quan 1y cang phai c¢6 co ché phi hop dé thu hut cac don vi nay tham gia cong tac thu gom va
xtr 1y chat thai tir tau.

Dé xuit quy hoach céac co s& xir Iy chat thai nguy hoach méi giai doan 2020 2030.

- Pau tu xdy dung 01 nha may xir 1y chét thai nguy hai trong khu héu can cang bién
thu¢c khu cong nghiép Nam Dinh Vi voi cong suét tai ché dau 6.000 tin/nam, 10 dot chat thai
nguy hai 1 tn/ gi0 dam bao kha nang dap ung xur ly chat thai nguy hai cho khu bén cang Nam
Pinh Vi, khu bén Lach Huyén va mot phan khu bén Pinh Vil hién tai (Nha may xu ly chat
thai nguy hai thudc khu Nam Dinh Vii da dugce quy hoach trong tong thé co so ha tang cta
khu CN Nam Binh V1ii).

- Pau tu hé thdng xir Iy nudc thai nhidém dau tai khu bén cang Lach Huyén dé dap tng
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yéu cau tiép nhan va xir Iy ban dau dau thai va nudc thai nhién dau tir tau trudc khi chuyén
giao cho don vi xir Iy dau thai trong dit lién (hé théng nay da dugc thiét ké trong hé thong
cang bién Lach Huyén).

- Theo quy hoach quan 1y chat thai cta thanh phd Hai Phong dén nam 2020 dinh
huéng dén 2030 s& dau tu mot khu xir 1y chit thai nguy hai tai khu Lién hop xir Iy chat thai
Gia Minh, Thuy Nguyén, Hai Phong.

Quy hoach hé théng co sé xir Iy nwéc thii tiv tau

Quy hoach hé thdng co s& xir 1y nude thai tir thu nhom thue hién dé ap dé xuét hai
phuong an:

Phuwong an I

Céc cang bién ky két voi don vi dich vu 1a Cong ty TNHH MTV thoat nuéc Hai
Phong va cac don vi khic c6 du nang luc dé cung cap dich vu tiép nhan va xtr 1y nudce thai tir
tau;

Phuong 4n nay 4p dung cho cac cang thudc khu bén song Cam, cac khu chuyén tai.
Céc bén khu Dinh Vii va khu Yén Hung hién tai ap dung phuong 4n nay dén nam 2020.

Phuong an 2:

Céc bén hodc khu bén phai dau tu hé théng xur Iy nudc thai cong nghiép tai bén dé xur
1y nude thai cong nghiép phat sinh trén cang va nudc thai tiép nhan tir tau dam bao kha ning
dap g yéu cau chuyén giao, xir Iy nude thai tir tau cap cang;

Phuong an nay ap dyng cho cac bén xay dyng méi va cac bén thudc cac khu con lai
(trir khu bén séng Cam va bén chuyén tai) sau nam 2020.

Quy hoach hé théng co sé xiv Iy rdc thdi tiv tau

Rac thai thu gom tir tau tai cac bén thudc cang bién Hai Phong s& dugc xir 1y cing véi
chat thai ran cta Thanh phd, do vdy quy hoach co s¢ xur Iy rac thai tir tau phai phu hop véi
quy hoach quan 1y chit thai chung ctia Hai Phong. Hién tai, thanh phd Hai Phong da c6 quy
hoach quan 1y chat thai ran dén nam 2025 dam bao du niang luc xir 1y cac loai rac thai thu
gom tir tau cho khu vuc cang bién Hai Phong dén nam 2030.

4. Két luan

Viét Nam d3 13 thanh vién ddy du ciia Cong wéc MARPOL 73/78, diéu nay tao diéu
kién thuén loi cho Viét Nam ting cudng cong tic bao vé mdi trudng va ngin nglra 6 nhiém
mo6i truong trong hoat dong hang hai. Bén canh do viéc tham gia day du cac phu luc ciia Cong
udc MARPOL ciing doi hoi Viét Nam can tién hanh xay dung co s& phap 1y va quy hoach h¢
thong tiép nhan va xu 1y cac loai chat thai tlr tau tai cAc nhom cang bién trén ca nude. Viéc de
xuit quy hoach chi tiét h¢ thong tiép nhan va xir 1y chét thai tir tau cho khu vuc cang bién Hai
Phong 14 gop phan bao vé moi truong bién trong hoat dong hang hai va gitp cic cang bién
khu vire Hai Phong héi nhap quoc té.

Tai liéu tham khao
[1]. Bao céo tong ket nhiém vy méi trudng ma sé MT 141001, Pdnh gid kha nang dap vng
CAC YeU cau vé cong tdc thu gom, xir Iy chat thdi tai cdc cang bién Viét Nam khi tham
gia cac phu luc 3,4,5,6 Cong woc Marpol, Truong Dai hoc Hang hal Viét Nam, 2015.
[2]. Bao cdo tong két Pé an, Nghién ciru, danh gia hién trang, dé xudt quy hoach va trlen
khai xay duwng cdc cong trinh tiép nhdn va xir Iy chat thdi tiv tau bién dap iing yéu cdu
cua cong woc MARPOL va cac quy dinh cua phap ludt lien quan, Cuc Hang hai Viét

Nam, 2014.

[3]. Quy hoach chi tiét nhém cang bién phia Bdic (nhém 1) dén nam 2020 dinh huéng dén

nam 2030, Bo Giao thong van tai, 2011.
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Chi s6 chat lwong nwéc twong ddi - Mot cach tiép can méi
dé danh gia tong hop chat lwgng nuwéc
Relative water quality index - a new approach for aggregate water quality assessment

Pham Ngoc Ho
Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Qu(fc gia Ha Noi,
hopn2008@yahoo.com.vn
Tém tit
Hién nay ¢ nudc ngoai va Viét Nam dang irng dung cac chi sd tong hop dé danh gid
chat lwong nuce (WOI). Tuy nhién cdc chi so WQI con co6 mot $6 han ché nhu: khéng co
trong s6 hodc néu cé thi trong sé tw cho diém nén con mang tinh chu quan; thang phdn cap
danh gia la tw quy dinh. Do do co thé xdy ra cdc hiéu vng “ao” (canh bdo sai voi thic 1é).
Tai Viét Nam, Tong Cuc M6i trwong méi chi dé xudt iing dung WQI cho danh gia nudc mat,
con nudc ngam miede bién ven bo, nude bién, nuwéc nudi trong thuy san, nuwdc thai cong
nghiép, v.v. van con bo ngo. Vi vdy trong cong trinh nay, tdc gia dé xudt phwong phdp cai
tién, phdt trién cdc chi sé WOI thanh chi s6 Chdt lwong nuoc twong doi (ReWQlI) dé danh gia
cho cdc logi nuéce khac nhau theo Tiéu chuan/Quy chudn (T C/QC) moi truong cua mai nede,
nham muc dich khdc phuc cac han ché cia chi so6 WOIL Pd dp dung Re woI dé ddanh gid chat
liwong miede mdt tai cac khu viee khai thac khodng san tinh Hoa Binh cho két qua phit hop véi
56 liéu quan trdc thuc té.
Tir khéa: Chi s6 don 1é, chi sé tong hop, danh gid chdt lwong nude.
Abstract

Water quality index (WQI) is used for aggregate assessment of the level of water
pollution in many countries including Vietnam. However, it has several limitations: the
weight of a parameter is either not taken into account or subjectively defined by the criteria
of experts; the hierarchical scale on assessment is self-regulated, which results in "Virtual
effect”. In Vietnam, Vietnam Environment Administration has proposed the Water quality
index (WQI) for assessing surface water only, ground water, coastal water, seawater,
aquaculture water, industrial wastewater, etc. are still open. To overcome the above
disadvantages, in this paper, the author proposed a new approach to develop from the water
quality indices WQI into the Relative Water Quality Index (ReWQI) by taking into account
the weights and hierarchical rating scale dependent on the environmental standards/
regulations of each country to assess the quality of different kinds of water. The ReWQI was
calculated for assessing the extent of surface water quality in mining areas in Hoa Binh
province, the result of the research was in line with the monitoring data in the reality.

Keywords: Individual index, aggregated index, water quality assessment.

1. Téng quan danh gia chit hrgng nwée 6 nwée ngoai va Viét Nam
1.1. Ciach tiép cén

Hién nay mot s6 nudc, trong d6 co Viét Nam dang tng dung phuong phap danh gia
chat lugng nudc (CLN) bang chi tiéu tong hop str dung céc chi sé chit lwong nude (WQI)
theo 3 cach tiép can cha yéu sau:
Chi s6 chat lwong miede (WQI) khéng cé trong s6

Tai bang Oregon (M§) (Cude Curtis, G., 2001) [1]; Tai Uc (Nagels JW, et al, 2001)
[2]; Tai Canada (Canadian Council to Ministers of the Environment, 2001) [3]; Tai Viét Nam
(Toéng cuc Mbi truong, 2011 [4]; Thi Minh Hanh, P., et al, 2011 [5]); Tai An Do (Sargaonkar
A. et al, 2003) [6].

Chi 6 chdt lwong nueée (WQI) ¢é tinh dén trong s6 cia timg théng s khao sat:
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Tai My (US Environment Protection Agency, 1978 [7]; Wayne Ott, 1978 [8]);
Nam Phi (V Wepen et al, 2006) [9]; Pai Loan (Liou, SM, et al, 2004) [10]; Thé Nhi Ky
(Hulya Boyacioglu, 2007) [11]; Thailand (Chaiwat Prakirake, et al, 2009) [12].

Chi s6 chat lwong tong céng TWOI (Pham Ngoc Hd, 2012 [13])

Ngoai cac nude chit yéu da va dang ap dung chi s6 (WQI) néu trén, con cé mot sb
nude khac va cac nha khoa hoc trong va ngoai nudce ciing cé cach tiép can tuong tu.
1.2. Panh gia nhitng vu diém va han ché ciia cac chi s6 nwée (WQI)

1.2.1. Panh gid theo cdch tiép cdn 1 - WQI khong c6 trong sb

Uu diém: Cac cong thirc c6 dang khac nhau, 13y téng hodc tich cac chi sé don 18, hodc
14y trung binh cong hodc trung binh nhan, hoic tich hop ca 2 phwong phap trung binh cong va
trung binh nhan, tinh toan don gian thuan loi cho viéc ap dung vao thuc té, khi ¢ san céc
gian d6 chi sé phu hodc tra bang lap san tir cac chi sb phu.

Han ché: Khong co trong sO tinh dén mbi twong quan ctia timg thong sO voi cac thong
sd khao sat, nén khong thé so sanh duoc chat luong nudc tai cac diém khao sat voi nhau.
Ngoal ra thang phan cap danh gia tu quy dinh, do d6 trong mot s6 truong hop co thé xay ra
hiéu irng mo ho (ambiguity) ddn dén canh béo sai so voi thuc te
1.2.2. Pénh gid theo cach tiép cdn 2 - WQI c6 tinh dén trong s6

Uu diém: Céac chi s6 nay c6 dang cong thirc khac nhau, déu duya trén viéc lay tong,
hodc 14y tich hodc ldy trung binh cong hodc trung binh nhan cua cac chi sd phu theo
phuong phap chudn héa mét ham tuyén tinh phan doan dé xay dung céc gian d6 cho ting
chi s6 phu duoc dé xuat boi Wayne Ott (1978) [8]. Phuong phap tra bang hodc gian d6
don gian khi c6 san tai liéu tra ctu.

Han ché: S cac thong sd n khao sat con han ché (n < 12); thang phan cap danh
gia 12 1 quy dinh; trong sd cua ting thong s6 duoc tinh toan dya trén tiéu chi cua céc
chuyén gia con mang tinh chii quan. Khi stt dung cac chi s6 WQI ldy trung binh cong
hodc trung binh nhan c6 thé dan dén két qua mac phai hiéu irng che khudt (eclipsing) va
mo hé (ambiguity) goi chung 13 hiéu Gng “do” (virtual effect).

Mat khac viéc xay dung cdc gian do cua cdc chi s6 phu khong thuén loi cho viéc
ap dung vao thuc té. Khi sd n cua cac thong s6 tang 1én (vi du n > 12) can phai xay dung
mot s 16n cac gian d6 chi s6 phu I kha phirc tap.

1.2.3. Banh gla theo cdch tiép cdn 3 - TWQI

Chi sb nay dugc dé xuat bai Pham Ngoc Hb (2012) [13]. Uu diém cua chi sb nay
1a thang phan cap danh gia chat luong nudc phu thudc sb thong s6 khao sat (n= 2), khong
tu quy dinh nhu cac phuong phap khac. Tuy nhién, cac chi s6 phu gi (chi s6 don 1¢ cua
thong s6 1) chua tinh dén do bién thién cta qi so véi don vi (khi qi = 1). Do vy, trong
mét sb trudng hop, TWQI c6 thé cho két qua khong phu hop véi thuc té.

2. Phwong phap cai tién va phat trién chi sb tong hop
2.1. Cach tiép cin va thiét 1ap cong thirc tinh toan chi sé chit hrgng nuwéc twong doi
(ReWQI) dang tong quat

Céch tiép can: Chét luong moi truong nudc tai 1 diém khong gian cho trudc tng véi
thoi diém quan tric duoc xem nhu tic dong dong thoi ciia n thong sb khao sat, khi d6 chi sb
ReWQI dwoc tich hop tir n chi sé6 don [é thanh mot cong thirc dé danh gia chét luong nudce
bang chi s6 tong hop.

Ung v6i diéu nay, tong luong 6 nhidm chung cta n thong sé khao sat duge xac dinh
bang cong thirc:

P, —ZWq. 1)

Trong d6: Wi - trong sb ctia thong sb i;
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Qi - chi s6 don 1¢ (individual index) cua thong s i, trong d6 qi dugc tinh
theo tiéu chuan duéi, tiéu chudn trén va tiéu chuan trong doan (xem chi
tiét & 2.2).

Téch qi tir (1) thanh 3 nhoém:

+ Nhém 1 ¢6 gi= 1 (1- 14 tri s6 chuin héa don vi cua qi);

+ Nhom 2 cé qi< 1;

+ Nhom 3 cé gi> 1.
Duya vao (1) ta c6: Widi = Wi v6i qi = 1; Wigi < Wi véi qi <1 => Wi(1-g;) > 0; Wigi > Wi vdi qi
>1 => W(qi-1) > 0. Lay tong cac tich > 0 & trén, ta dugc cac tong riéng sau:

Pr =ZWiqi +ZWi(1—qi) (2)
Pe=2 W@ -1) (3)

va tong chung (1) trd thanh:
P =P +P >0 4)
Trong d6: m1, M2 - SO céc gia tri ¢6 qi=1 va gi<1;
K - S6 céc gid tri ¢6 qi>1;
n - Sb cac thong s khao sét.

7 P X P r A ’ ’ . A A A 5
Tu (2) - (4) ta co: P—m <lva P—k <1. Do d6 chuan hoa cac ty so ve thang 100, két qua thu dugc:

n n

P \ P . 7 ’ A [N N LA , s
P—"‘ x100 va P_k x100. Khi d¢ tich hop cac tong riéng va tong chung theo thang danh gia 100,

ta dugc cong thuec:

ReWQI =100x (1— %) (5)

Tir cong thirc (5) suy ra: ReWQI phu thudc vao ty s twong ddi Pk/Pn. Néu ty sb nay
cang nho thi mirc d6 6 nhiém nudc cang 1on, nghia 1a chét lugng nudc cang x4u va nguoc lai.

Cong thue (5) c6 dang tong quat khong chi ap dung cho nu¢c mat, khi thay W bang
G, Co, Se,... ta c6 cong thirc chi s6 cho nude ngam RGQI, nudc bién ven bo RCoQI, nude
bién RSeQL,... chi khéc 1a cac chi sé duoc tinh toan theo céc tiéu chuan/quy chudn méi truong
tuong Ung.
2.2. Phwong phap tinh cic chi sé don 1é, cic tong riéng Pm, Pk va tong chung P

Pk, Pn duoc tinh toan tir to hop (tich hop) cac chi s6 don 1& qi cua cac thong sb i
theo 3 nhom thudc Tiéu chuan dudi, tiéu chuan trén, _va tiéu chuan trong doan tng voi
loai nudc quy dinh trong tiéu chuan/quy chudn ciia mdi qudc gia. Dbi vai tiéu chuan/quy
chuan méi trudng vé nude co6 3 nhom dudi day:

a) Tiéu chudn dudi (BODs, COD, TSS, TDS, Coliform; cac kim loai Zn, Cu, Fe,
As, Hg,.., ngoai trir DO va pH). Khi tri s6 Ci ctia thong s6 quan tric nho hon hodc bang
gia tri cho phép Ctheo tiéu chuan vaC,>C; (16n hon Tiéu chuan cho phép). Khi dé:

C' A * A 7 A
+ @q,=—- <1, néu C, <C; (chat lugng nudc tot) (6)

d4u = xay ra tng véi CLN trung binh

+q.:

(chat lugng nude kém) (7)
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b) Tiéu chudn trén (DO) khi C, >C chat lugng nudc 6t va khi C,<C; chit lugng
nude kém, ddu = xay ra (CLN trung binh).
Chi s6 don 1é dugce tinh nhu sau:

*

+ Opo= bo 2Cpo (CLN #56%) (8)
DO
diu = xay ra tng véi CLN trung binh
00 .1, néu Cyy <Chg (CLN kém) ©)
DO
C) Tiéu chudn trong doan [a, b] (thong sb pH) khi cac théng sb c6 gia tri Ci thoa
min diéu kién a < C, < b thi chat lugng nude tét, ddu “=" xay ra tmg vi CLN trung binh,
va khi Ci< a hodc Ci> b thi chét luong nudc kém. Do d6 chi sé don 1¢ gi duoc tinh nhu

sau:

T Upo=

+q, :Ci >1,néu C,<a(CLN kém), ddu = xay ra (CLN trung binh)

(10)

+q,= A <1,néu a<C,<b(CLN t1)

an

+q, :% >1,néu C,>b (CLN kém), ddu = xay ra (CLN trung binh)
(12)

Ghi chi: Cac chi s6 don 1é cua timg thong s6 i co y nghia nhu sau:
q; <1, nuéc khong bi 6 nhiém boi thong s6 i (CLN #67);
q,=1, nudc cb gia tri Ci bang tiéu chuan cho phép (CLN trung binh);
q,>1, nuéc bi 6 nhiém boi thong sé i (CLN kém).

T6 hop (tich hop) cac thong s6 ¢6 giatriqi<1;qi=1;qi>1tra),b)vac) dé tinh
cac tong luong 6 nhidém riéng Pk, Pm va tong luong 6 nhiém chung Py, xac dinh boi cac
cong thuc (2), (3) va (4).

Thay Pk, Pm Va Pn vao cong thire (5) ta duoc chi sé chit luong nude tuong dbi phu

A s A A. Pk
thudc 1y so twong doi B nhu sau:

n

k
Z W, (q;-1)
ReWQI=100| 1-

ZWq.+ZW(1q )+ZW(Q. -1)

(13)
& day Wi la trong s ctia timg thong sb khao sat i.
2.3. Phwong phap tinh trong s6 Wi ciia ReWQI

Viéc tinh trong s6 Wi cho mdi thong sé bang phuong phap cho diém theo tiéu chi cia
cac chuyén gia hoidc 1y thuyét déu phai thoa mén diéu kién: trong s6 tam thoi W{ va trong sd
cudi cung Wi 1a nhimg dai luong vo thtt nguyén, nghia 1a W, va Wi 12 nhitng hé sé khong cé
don vi. Cac thong sd khao sat trong cac loai nude (nudc mat, nudc ngdm, nude bién ven
b0,...) déu c6 don vi khac nhau. Do vay, thong thuong nguoi ta lya chon phuong phép cho
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diém theo tiéu chi cta cac chuyén gia hay Delphi va thuc hién tinh toan trong s theo 3 budc
(Wayne R, Ott, 1978) [8]:

- Cho diém trung binh cua ting thong s6

- Chuan hoa diém trung binh dé tinh trong sb tam thoi W,

- Tinh trong sb cubi cing W, theo cong thirc:

"
W=

W

dé thay Z W,=1(15), trong d6 n - s6 cac thong sd khao sat.
1

(14)

Tuy nhién, cach tinh trong sé cho diém theo tiéu chi cua cac chuyén gia 1a mang tinh
chii quan. Dé khic phuc han ché nay, tac gié dé xuat phuong phap tinh trong sb W, va Wi
theo tiéu chudn méi truong cia timg thong s6 ing vai cac loai nuée khac nhau duge quy dinh
boi tiéu chuin maéi truong ciia mdi nude. Theo do, trong sd tam thoi cia mdi nhom thong sb
¢6 don vi khac nhau tng véi timg loai nuéc duwoc chudn héa (vo thir nguyén hoa) cac thong
s0 tiéu chuan g véi nude loai A (A1 va A2) hoac loai B (B1 va B) nhu sau:

+ Trong s6 tam thoi W{ ctia thong sb i thudc nhém tiéu chudn dwdi Gmg voi nude loai
A1 hodc Az duoc xac dinh bang cong thic:

WA= C (A, )ZC (Ay) | C (A Cf(le():; ET)(AZ) (15)
WA= CA )2C B a)- C?(A21C)T+( /ST)(AZ) (16)

+ Trong sb tam thoi W, ctia thong sb 1 thudc nhom tiéu chuan trén ung voi nudc loai
A1 hoic A2 duoc xac dinh bang cong thirc (vi du DO):

WIIDO(Al): _ CTDO(A:}) — _ ZCTDO('él) (17)
Cho(A)*Cio(A,)  Coo (A)+Coo (A,)
2
- _ 2Cx(A))
oo Aa)= e p e (A) (18)

+ Trong s6 tam thoi W, cua thong s6 1 thuée doan [a, b] tng v&i nudce loai A1 hodc Az,
vi du d6i v6i pH c6 gia tri cho phép trong doan [a,b] 1a (b - a), nén xé4c dinh béi cong thirc:
— (bl'al)"'(bz 'az). — (bl'a1)+(b2 'az)

WFIJH(A.) = 5 {(by-ay)= 2(b,-a) (19)
_(b;-a;)+(b,-a,)
HAT T o ey (20)

Trong cic cong thie (15 - 20), C/(A,), Ci(A,) 1a cac gia tri giéi han cho phép cla
thong s6 i twong tng véi nude loai A1 & Ag; a1, by va az, by — cac gia tri can dudi va can trén
ctia doan [a1,b1] & [az,b2] tmg v&i nudc loai Ay & Ag. Tinh trong s6 W, cho nuée loai By va
B2 dugc tién hanh tuong tu.

+ Tinh trong sd cudi ciing Wi ciia thong s i dya vao cong thie (14) khi str dung cac
trong s6 tam thoi W, dugc tinh tir cac cong thuc twong Gng (15/16), (17/18) va (19/20) theo
tiéu chudn/ quy chudn cia tieng logi nuwde quy dinh béi méi quéc gia.
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Dé so sanh cach tinh trong sO bang cach cho diém theo tiéu chi ciia cac chuyén gia va
cach tinh trong s6 dua vao tiéu chuin méi truong, tac gia lya chon cac thong s co trong
phuong phép ctia My tring véi cac thong sb co trong tiéu chuan méi truong ctia Viét Nam

(nudc mit loai A, ) dé 1am vi du. Két qua tinh toan W, cuta 5 thong s6 dugc trinh bay & bang 1.

Bing 1. Trong so tinh theo WQI (Wayne R, Ott, 1978) [8] va trong sé tinh theo ReWQlI (tiéu chuin
moi truwong nwdoc mdt loai A2) cho 5 thong so

X NO; BOD, .
Cac thong so pH . 3 DO F. Coli
(tinh theo N) (20°C)
> 6 2500
Aq 6-85 2 mg/L 4 mg/L ma/L MNP/100
QCVN 08- g mL
MT:2015/BTNMT > 5 5000
A; 6-8,5 5 mg/L 6 mg/L — MNP/100
mg/L
mL
WQI W, tinh theo cong thic (14), W; tinh theo phurong phap cho diém
Diém s6 2,1 2,4 2,3 1,4 15
W, (A,) 0,667 0,583 0,609 1 0,933
W, (A,) 0,176 0,154 0,160 0,264 0,246
ReWQI W, tinh theo cong thitc (14), W, tinh theo cac cong thurc (16, 17 &
20)
W, (A,) 1 0,7 0,83 0,909 0,75
W, (A,) 0,239 0,167 0,198 0,217 0,179

5
Tong D W, =1 doi voi ca 2 phuong phap
1

Tir bang 1 cho thay trong s6 W, tinh theo phuwong phap cho diém va theo phuong phéap
ti€u chuan moi trudng ctia moi thong sé ¢o khac nhau khoang 1 bac dai luong sau dau phay,

sai s0 giira 2 phuong phap la nho. Tuy nhién, phuwong phdp tinh trong sé theo tiéu chudn méi
triweong do tdc gia dé xudt la ¢é co s6 khoa hoc va khéng mang tinh chii quan.

Ghi chi: Déi voi Quy chuan méi truong khong c6 tiéu chuan nuéc loai A1 va Az hodc
B1 va Bo, vi du QCVN 09-MT: 2015/BTNMT d6i vai nude ngam chi ¢6 1 loai tiéu chuan duy
nhéat, khi tinh toan trong s6 W; va Wi can lya chon cic nhém thong s6 ¢6 tiéu chuén gf‘?ln nhau
hodc khac nhau mét sb bac dai lugng khong qua 16n dé cac trong s6 tinh duoc khong khac
nhau qué 16n. Trong truong hop nay trong s6 W, ctia 1 nhém thong sd duoc tinh bang cong

J i
. Yc 3
thac sau: W=—2=-L__ (21), trong d6: C,, =-—
G iC

- 86 céac thong s6 ctia nhém duoc lua chon dé tinh toan.
2.4. Phuwong phap xdy dung nguwong danh gia va bang phan cip danh gia CLN cia
RewWQI

Cac diéu kién toan hoc duoc sir dung dé xay dung ngudng cho ReWQI: gia tri bé nhit,
gia tri 16n nhat, gia tri min, gia tri max, trung vi va trung binh. Theo phuong phap ReWQI

, C; - gi4 trj tiéu chuan cua thong sb i, j

(cong thie 5), ngudng danh gia chat lwong nude phai phy thude vao ty sb % va dugc xac

dinh bang cong thirc sau:

T, =100% (1—% (22)

n
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Trong do,
’ k - Sb thong sé khao sat ciia nhom thong sé 16n hon tiéu chudn cho phép tng véi chi

so don 1¢ g, >1;

n - S6 cac thong sé duoc lua chon dé khao sat (quan tric).

Tir cong thirc (22) va dya trén cac diéu kién toan hoc, ta ¢6 cac ngudng twong Ung
Sau:

Truong hop I: Ngudng can trén cua thang danh gia bang 100 khi gia tri b¢ nhét:
inf(k)=0, nghia 1a tat ca cac thong so nho hon tiéu chuan cho phép (CLN rat tot).

Truong hop 2: Ngudng cin dudi cla thang dénh gid bang 0 khi gia tri 1on nhat:
sup(k)=n, nghia Ia tat ca cac thong so déu lon hon tiéu chuan cho phép (CLN cuc xau).

Truong hop 3: Ngudng Kém, néu min(k)=1, khi d6 tir (22) ta cé:

T, = 100x (1- %) = 100x ”71 (23)

Truong hop 4: Nguong Trung binh 1a gia tri trung binh cua ngudng can trén (100) va
ngudng Kém:

= l(1oo+1oo ”—'1j = 50x 211 (24)
2 n n

Trwong hop 5: Ngudng Xau khi k 13 trung vi cia n. Vi n nguyén duwong va n>2 va
k=0,1,2..., ¢6 2 trudong hop:

- Néu n chén, thi k = g , tor (22) ta co: T, =100 (1-%} =50 (25)
n
-Néunlé, thi k=""2, nen: T, = 100(1-“_”}50”_'1 (26)
2 2n n
Truwong hop 6: Ngudng Rét xau khi max(k) =n -1, ta co:
T,= 100(1-”_'1} 100 (27)
n n

Tong hop 6 ngudng trén, ta co thang danh gia chat luong nudc phu thude n (5 cip)
trong bang 2.
Bdng 2. Thang phan cdp ddnh gid CLN (5 cdp) phu thugc n ciia ReWQI = |

n chin n l1é Chit lwong nuéc Mau sic
on 1 on 1 Tot/Rat tot
50 ——<I1<100 50 ——=<1<100 (Rat tot khi I=100) Xanh
n " (Excellent)
n-1 2n-1 n-1 2n-1  Trung binh 5
100—<I1<50—— 100—<I1<50——
n n n n  (Moderate) Vang
50<I <1001 50"t <1pont  Kem Da cam
n n n (Fair)
19 <1 <50 e Do
n n n (Poor)
OSIs@ osls@ Rat xau Nau
n n (Very Poor)
Ghi cha: - Khi n=2, ngudng “Rét x4u”, “X4u” va “Kém” tring nhau, nén chi con 3 cap

trong bang 2; khi n=3, ngudng “Rat x4u” tring v6i ngudng “Xau”, vi vay chi con 4 cap trong

bang 2.

- bat W=1 trong cong thirc (13) thi chi s6 ReWQI khong c6 trong sb.
- Khuyén céo:
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- CLN tbt/rat t6t duge str dung cho nudc sinh hoat/ nude cip;

- CLN trung binh duoc st dung cho nuéc sinh hoat can c6 xir 1y;

- CLN kém duogc st dung cho muc dich theo tiéu chuin nudéc loai B;

- CLN x4u va rét xdu can c6 bién phap xtr 1y cong nghé d6i voi nhimg
thong sd vuot tiéu chudn cho phép nhiéu lan.
3. Két qua tinh toan thir nghiém cho nwéc mit tai 3 mé khai thac khoang san, huyén
Lwong Son, tinh Hoa Binh

Két qua 4p dung cong thire ReWQI dé danh gia chét luong nude mat (nuwde hd, sudi)

tai khu vuc khai thac d4 voi, da bazan va dat sét dugc trinh bay & bang 3, 4 va 5. Biéu dd
minh hoa & hinh 1.

Bing 3. Trong so tam thoi va trong sé cudi ciing

V2 ] 02 Trong s6 tam Trong sb cudi

- hs ) o . Gia tri gidi han thoi W cling W

ong so on vi A A A
Al | A2 | AL | A2 | AL | A2
1| pH 6-85|6-85| 1 1 | 0063 | 0,088
2 | Oxy hoa tan (DO) mg/l >6 >5 1,1 0,9 0,069 | 0,080
3 (TT"gsg)"hat ran lo limg mg/l 20 | 30 | 1,25 | 083 | 0078 | 0,073
4 | COD mgl 10 | 15 | 125 | 083 | 0,078 | 0,073
5 ﬁ;m”' (NH." tinh theo mg/l 03 | 03 1 1 | 0063 | 0,088
6 | rongdau, md (oils & mgl | 03 | 05 | 1.33 | 08 | 0084 | 0070
grease)
. MPN hodc
7 | coliform ook | 2500 | 5000 | 15 | 075 | 0,094 | 0,066
8 | St (Fe) mg/l 0,5 1 1,5 0,75 | 0,094 | 0,066
9 | Asen (As) mgl | 001 | 002 | 15 | 0,75 | 0,094 | 0,066
10 | Chi (Pb) mgl | 002 | 002 | 1 1 | 0063 | 0,088
11 | Kém (Zn) mgl | 05 | 1 15 | 075 | 0,094 | 0,066
12 | Cadimi (Cd) mgl | 0,005 | 0,005 | 1 1 | 0063 | 0,088
13 | Thiy ngan (Hg) mgl | 0,001 | 0,001 | 1 1 | 0063 | 0,088
dw, 1 1

~ Trong do: MPN/100 ml (Most Probable Number/100ml): s6 lwong vi khuan chac chan
nhat ¢ thé trong 100 ml mau, CFU/100 ml (Colony Forming Units/100 ml): s6 don vi khuan
lac trong 100ml mau.

Bdng 4. Thang phan cdp ddnh gid chét lwong nwéc mgt ReWQI (thay n=13 vao bdng 2)

n=13 Chit lwong nuéc Mau sic
) T@t/Rét tot
96,15 <RSQI <100 (Rat tot khi 1 =100)
(Excellent)
Trung binh 5
92,31 <RSQI<£96,15 (Moderate) Vang
Kém
46,15 <RSQI <9231 (Fair) Da cam
Xau
7,69 <RSQI<46,15 (Poor)
Rat xau
0 <RSQI<7,69 (Very Poor)
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Bdng 5. C4c téng riéng va téng chung va chi sé chat liwgng nwéc mt tong hgp ReWOI doi véi 3

Vi tri 14 Chat
Tén mé su Y1 Pm Prz Py P, | ReWQI | lwong
nwoéc
Mo da voi - Xa Cao NM11 0 0,73 1,51 2,24 32,64 Xau
Duong, huyén Luong .
Son, tinh Hoa Binh - NM12 0,08 0,93 0,90 1,91 52,80 Ke’m
Cong ty TNHH Xay NM13 0 0,83 7,81 8,64 9,59 Xau
dung thuong mai va van ,
tai Hop Tién NM14 0,09 1,19 0,25 1,52 83,78 Kém
Mo da bazan - xa Hoa NM21 0 1,13 0,30 1,43 78,73 Kém
Son, huyén Luong Son, | Nv22 0 088 | 358 | 446 | 1974 XAu
tinh Hoa Binh - COng ty ) 106 T4 e 2301 Z
TNHH xay dung va NM23 ’ ' ' ’ Xau
thuong mai Quang Long NM24 0 1,16 0,26 1,42 81,68 Kém
Mo dét sét - Tan Vinh, NM51 0 0,97 1,74 2,71 35,66 Xéu
I;I‘{Yég\LI;UHgSO“{ tiéﬁ} NM52 0 09 | 221 | 317 | 3021 XAu
oa Binh - Cong ty Co <
phén San xuat va Thuong NM53 0 0,92 2,00 2,93 31,51 Xau
mai Khai Hung NM54 0 1,13 0,32 1,45 77,79 Kém
ReWQI
100 B Khu vire khai tnrong
zg OKhu vire san xuat
70 % | BKhu virc dan cur chiu tac
/ déng
60 / — DMau nén
%
50 / |
40 % —
30 % -
20 /;: N |
1 a -
0 R

Mo 1 Mo 2 Mo 3

Hinh 1. Biéu do biéu dién chi sé chdt lwgng nwéc mdt ciia ReWQI cho 3 mé
Ghi chu:
Mo 1 - Mo dé voi - xa Cao Duong, huyén Luong Son, tinh Hoa Binh - Cong ty TNHH
Xay dung thuong mai va van tai Hop Tién.
Mo 2 - Mo da bazan - xa Hoa Son, huyén Luong Son, tinh Hoa Binh - Céng ty TNHH
xay dung va thuong mai Quang Long.
Mo 3 - Mo dat sét - Tan Vinh, huyén Luong Son, tinh Hoa Binh - Céng ty C6 phan San
xuat va Thuong mai Khai Hung.
Nhdn xét:
) Chat lugng méi trudng nude mit & cac khu vuc quan trac ctia 3 mo roi vao 2 cap kém
va xau. Nhin chung nu6c mét ¢ cac khu vyc quan trac chi dam bao cho muc dich thuy loi va
van tai va chua phu hop néu su dung cho muc dich sinh hoat;

Két qua nay phu hop voi s liéu quan trac thyc té tai 3 mo, trong d6 nhiéu théng sd vuot
tiéu chudn cho phép tai mot sé diém iy méau theo QCVN 09-MT:2015/BTNMT (qpo=1,07-
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1,15; qcop=1,2-3,2; qrss= 2, 5 9,6; qnH4+=2-10,5; qre=1,1-4,28, qaiu mo—=1,2-5,33; cac thong )
khac (pH, coliform va mét s6 kim loai niang) déu c6 q<1 (khéng vuot tiéu chuan cho phép).
Két luin

bi xay dung dugc cong thirc danh gia chat luong nuée téng hop str dung chi sd twrong
d6i ReWQI dang tong quat, cong thirc nay dugc ap dung dé danh gia chét luong nuge mat/
nuoc ngam/ nude bién ven bd/ nudc bién/ nude thai cong nghiép,... Cach tinh trong s6, thang
phén cép danh gia déu tinh toan bang ly thuyet da khic phuc dugc hiéu tng 4o va thang phan
cap danh gia ty quy dinh ciing nhu trong s6 cho diém theo tiéu chi ctia chuyén gia con mang
tinh cht quan c6 thé xay ra trong cac chi sO ‘WQI cua cac tac gia nudc ngoai. Chi s0 ReWQI da
duoc kiém nghiém qua sé liéu thuc té cho két qua kha phu hop.
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M@t s6 han ché trong sir dung c6ng cu danh gia tac dong mdi truong
trong quan 1y méi truwdng tai cang bién Viét Nam
Several restrictions towards using environmental impacts assessment tools in environmental
management at the Vietnam’s seaports

Bui Pinh Hoan
Trueong Dai hoc Hang hai Viét Nam,
buidinhhoanvimaru@gmail.com
Tom tit

Su dung cong cu danh gla tac dong moi truong dé duw bdo, danh gla va dé xudt cdc
gidi phap giam thiéu tac déng cua cang bién doi véi moi tnrong la rdt can thiét. Tuy nhién,
viéc sur dung cong cu ndy trong quan ly moi truong tai cang bién ¢ Viét Nam con nhiéu han
ché. Bai bdo nay dé cap mét s6 han ché va dé xudt cdc gidi phdp néng cao hiéu qua sir dung

cong cu nay trong quan ly moi truwong tai cac cang bién Viét Nam.

Tir khéa: Cang bién, danh gid tac dong méi truong, quan Iy méi truong.
Abstract

It is essential to use environmental impact assessment tool to predict, evaluate and
propose solutions to mitigate adverse impact of ports’ activities on the environment.
However, the use of this tool in environmental management at seaports of Vietnam revealed a
lot of restrictions. This paper mentions some limitations and propose solutions to improve the
efficient use of this tool in environmental management at seaports of Vietnam.

Keywords: Seaport, environmental impact assessment environmental management.

1. Vai tré ciia danh gia tac dong méi truong (PTM) trong quan 1y méi trong cang bién
Phat trién cang bién ludén di kém nhﬁ’ng tac dong khong mong mudn vé méi truong
trong cac giai doan thi cong va van hanh cang. Giai doan thi cong ludn gy ra cac tac dong
dén moi truong khong khi, nudc, dat, tram tich, hé sinh thai boi cac hoat dong van chuyén
nguyén vt liéu, hoat dong cua may moc, thiét bi thi cong, sinh hoat cua con nguoi. Bang 1
trinh bay cac tac dong chinh cua giai doan thi cong cang bién déi voi moi truong.
Bdng 1. Tong hep cac nguén tdc dpng chinh trong giai doan thi cong

Thanh phan méi trudng
bi Anh huéng

Cic tac nhan giy 0 nhiém

Cac nguon gay tac dong moi trwong chinh chinh

Cé lién quan dén chit thai

- Hoat dong thu don va chuan bi mit bﬁng

- Hoat dong gia c6 bé mit san cang

- Liap ddt may moc thiét b

- Hoat dong van chuyén nguyén vét liéu

- Khi thai tir cac dong co clia may moc thi
cOng va xe tai

- Qua trinh son bao phu bé mit

Bul, CO, COZ, NO)(, SOX,
VOC, CH4, HC,...

- Méi truong khong khi
- Moi truong dat

- Xay dung bén cang

- Nao vét luong tau, khu nudc trude bén

- San lap dat

- Xay dung va lap dat cAu cang

- Van chuyén may moc va nguyén vt liéu
- Céc hoat dong cua tau thuyén

- Chét thai rin
- Rac thai sinh hoat, nudc
thai sinh hoat
- Nudc thai do bao
dudng, stra chira va xa

- Méi trudng nudc

- Van hanh may moéc thiét bi rira

- Su co tran dau - Dau

- Hoat dong sinh hoat

- Thu df_)n va ghufm b} mat bang - Chi}t thaﬂl% xay dung - Moi truong dét
- Gia c0 b¢ méit san cang - Chat thai nguy hai
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- Xay dung san cang va nha lam viéc, nha
kho

- Xay dung duong vao...

- Sinh hoat ctia nhitng nguoi tham gia thi
cbng cbng trinh

- Chét thai sinh hoat

- Thu don va chuén bi mit béng
- Xay dung bén cang

- San lap mit bang bén bai

- Van hanh may moéc thiét bi

- Cac hoat dong cua tau thuyén
- Sucb tran dau

- Chit thai sinh hoat
Nudc thai tir tau be
- Cat san lap

- Diu

- Céc h¢ sinh thai

Khéng lién quan dén chat thai

Hoat dong thi cong

Tiéng on va rung dong

Hoat dong nao vét

- C6 kha nang lam thay
doi ché d dong chay gy
boi x61

Van chuyén nguyén vt liéu

- Giao thong thuy, b

Khi cang di vao hoat dong, ngudn giy tac dong dén mai truong cha yéu 1a do:

- Hoat dong cutia tau thuyén;

- Hang hod4 roi vai trong qué trinh béc xép;

- Hoat dong cua cac phuong tién, thiét bi boc xép, van chuyén hang ho4;

- Chat thai ran tir khu vuc 1am hang, xudng sira chira bao dudng phuong tién;

- Chat thai sinh hoat ctia can bo cong nhén trén cang va thuyén vién cac tau cip cang;

- Tai nan lién quan dén tau thuyén ra vao cang;

- Su ¢ trong qua trinh luu tri va cung cap nhién li¢u.
Bdng 2. Tong hep cac nguén tdc dgng trong quéa trinh khai thac cang

Nguon giy tic dong Chit thii c6 kha 5. e an
l Cé lién quan dén chat thai ning phat sinh Doi tugng chju tac dong
. . o1k Bun cat ddy, ddumd | Méi truong nude
1| Naoveétduy tukhunude trube bén | 4 "yidi piiao vét | Hé sinh thai thuy sinh
2 H(zat ddng cta cac phuong tién luu Bui, khi thai, tiéng én Moi truo;ng kh(ing khi
thong Nguoi cong nhan
3 Hoat dong tiép nhan va xuat hang Buj, khi th;“li, tiéng On, | Moi truong khong khi
trong khu vuc cang chat thai ran Nguodi cong nhan
4 Hoat dong vé sinh cang Nudc thai cong Moi trudng nudc

nghiép, chét thai rin

5 Céc hoat dong khac trong cang

Nudc thai nhiém dau,
chat thai ran

Moi trudng nude
Hg¢ sinh thai thuy sinh

Sinh hoat cua can bo cong nhan

Réc thai va nudce thai

Moi truong nudc

thong

6 vién trong can sinh hoat Moi trutmg dat
gcang ; Mbi truong khong khi
Su c6 va cham tau thuyén, luu trit A s Moi truong nudc
7 . X A in Dau tran . PR
va cung cap nhién li€u H¢ sinh thai thuy sinh
Khong lién quan dén chét thai
o p 3 cAc oh TS ) - —
1 oat dong ciia cac phuong tién giao Giao théng thity, b khu vue

2 Nao vét duy tu khu nude trude bén

C6 kha nang lam thay doi ché
do dong chay gay boi x6i
Giao thong thuy
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Vai tro chu yéu cua danh gia tac dong méi truong trong phat trién cang gdm:

- Phan tich, dy bao, danh gia mot cach c6 hé thong cac tic dong dén méi trudng tu
nhién va xa hdi cua mot du an xay dung céng bién [2];

- Trinh bay duoc mot g1a1 phap dong bo vé quan ly, cong nghé nham muc dich phong
ngura va giam thiéu cac tac dong tiéu cuc dbi voi moi truong tu nhién va xa hoi;

- Xay dung dugc mot chuwong trinh glam sat moi truong va quan ly méi trudng nham
xac dinh dugc mirc dd chinh xac cua cac danh gia cung nhu hi¢u qua cua céac giai
phap han ché 6 nhiém va céc tic dong xay ra trén thuc té.

2. Mot s6 han ché trong danh gia tac dong moi trwong cang bién & Viét Nam
2.1. Céc véan d¢é lién quan dén cong tac nghién ciru hd so' du an

Cong tac nghién ctru hd so du an c6 vai tro rit quan trong trong viéc danh gia tac dong
mdi truong cua cong trinh cang bén, ludng hang hai va duong thuy ndi dia. Tuy nhién, hién
nay mét s6 bdo cdo PTM da dugc 1dp nhung nhom DTM chua nghién ctru k§ vé ndi dung du
an. Diéu nay thé hién trong ndi dung tém tat nhirng ndi dung chinh cua dy an c6 su sai khéc
ve thong tin du 4n so v6i du 4n dau tu (bao cdo nghién ctru kha thi). Cac thong tin sai Iéch
thuong bao gom: quy mo cua dy an, dia diem thyc hién du an, bién phép thi cong cong trinh,
thoi gian thuc hién dy an.

Vai tro cia PTM 1a danh gia, du bao va dé xuit cac bién phép gidm thiéu tac dong.
Viéc khong nghién ctru k¥ ndi dung ho so dy an c6 thé dan dén cac hé luy nhu:

- Bdo cdo DTM khong sat voi ndi dung dy an;

- Chua danh gia dung quy mé tac dong vé khong gian va thoi gian cua du an;

- Bién phép giam thiéu tic dong dua ra mang tinh 1y thuyét, qua chung chung, khong
gan két voi ndi dung cua dy an va khoé thuc hién hodc rat ton kém dé thuc hién.

2.2. Cac van dé lién quan dén khao sat

Mot trong nhitng van dé thuong gap phai khi thyc hién cac dénh gia tic dong moi
truong doi voi cac du an giao thong thuy la:

- Dy 4n thuong trién khai & nhitng dia diém kho khan cho di chuyén;

- Kho xéc dinh vi tri, ranh gi61 cua dy an;

- Thiu s liéu vé hién trang diéu kién tw nhién va mdi trudng khu vuc thuc hién dy an.

- Nhitng kho khan trén dan dén sé liéu vé hién trang diéu kién ty nhién, moi truong va
kinh té xa hdi dugc trinh bay trong bdo cao DTM con so sai, chua du dieu kién dé danh gia
tac dong.

2.3. Cac vén d¢ lién quan dén hoat dong tham van cong dong

Hau nhu tit ca cac quy trinh DPTM dugc dung trén the gioi deu c6 budc tham khao y
klen cong dong O céc nudc tién tién cong vige nay dugce tién hanh rat c6 két qua. Song & mot
sd nudc, chii yéu 1a cac nude dang phat trién viéc tham khao y kién cong dong con gap nhiéu
kho khin do kinh phi han hep, phuong thirc to chue chua tot, ¥ thirc tham gia cta cac tang 16p
nhan dan chua cao,... Tuy nhién day 1a budc rat quan trong, can thyuc hién that tt trong qua
trinh DTM [5].

Muc dich co ban cua viéc ldy ¥ kién cong dong trong qué trinh DTM la ting cuong
kha nang str dung thong tin dau vao va cam nhan tir phia cic co quan chinh phu, cac cong dan
va cac cong dong quan tam dé nang cao chat lugng cua vi¢c ra cac quyét dinh lién quan téi
mdi truong. Cac nhom quan tdm ¢ day co6 theé bao gom dai dién cua nhiéu nganh nghé, tang
16p nhén dan trong xa hoi.

Su tham gia ctia cong dong c6 thé coi 1a qué trinh thong tin hai chiéu lién tuc nham

khuyén khich va huy dong moi hiéu blet nhan thirc cia cong dong vé qué trinh va co ché [6].
Qua do, cac vin dé moi trudng, nhu ciu moi trudng duge cac co quan cb trach nhiém dau tu
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giai quyét. Mat khac, né cung cap thong tin vé trang thai, tién tinh nghién ctru, thyc thi va cac
hoat dong danh gia du an. Ngoai ra, qua trinh nay con nham thu hut sy dong gop va cam nhan
ctia moi cong dan vé ddi tugng, yéu cau cling nhu s¢ thich lién quan t6i s dung tai nguyén,
cac phuong an thay thé hodc chién luoc quan 1y ddi voi du an trude khi ra quyet dinh cuoi
cung. Hai chiéu cua thong tin 1a chidu tir cic co quan téi cac cong dan va chidu nguoc lai tir
cong dan dén céc co quan.

Trong qua trinh tham khao y kién cong dong dbi véi nhidu bao cao PTM, ngudi ta di
rit ra mot s6 1oi ich cling nhu bat lgi ciia cong viée nay. Loi ich cta viéc tham khao y kién
cong dong chi ¢6 dugc khi nhitng nguoi chiu anh huéng dugc phép trinh bay quan diém cia
minh. Co thé ké ra day 3 loi ich chinh sau day:

- Tao co ché trao d6i thong tin [3];

- C6 thé cung cap ngudn thong tin vé cac gia tri dja phuong;

- Lam tang d¢ tin cdy cua viéc 1ap quy hoach va danh gia cac qua trinh.

Ngoai ra, viéc tham khao ¥ kién cong dong, trach nhiém cia cac co quan chi dy an,
nhom DTM dugc ning cao. N6 dugc coi la tdc nhan kiém tra, nhén xét, ddnh gid qué trinh
DTM khi qua trinh nay dugc cong khai.

Tuy nhién, viéc tham khao y kién cong dong cling gdy mot s6 bt 1oi, chi phi bao gdm
kha nang lam xao tron, lam roi van d¢, kha ning sai 5O d6i v6i thong tin tir phia cong dong do
han ché vé trinh do. Ngoai ra n6 ¢6 thé lam chdm tién trinh thuc hién PTM va du an, lam
tang chi phi du an. Song néu biét to chirc tot s& phat huy duoc mit manh va han ché duge mit
yéu cta viée 1ay ¥ kién cong dong.

Viée lay ¥ kién cong dong lién quan t6i tat ca cac budc cuia DTM, tir viée phét hién
cac van dé ve tac dong, 1ap ké hoach quan 1y va viéc phat hién cac van dé va tac dong, gidm
thiéu tac dong, so sanh cac phuong an thay thé ra quyét dinh lién quan téi hoat ddng dé€ xuat,
dén viéc nghién curu céc tai liéu da dugc soan thao.

Ngay tir khau phat hién van d¢, mot mat phai cung cap thong tin cho cong dong vé du
an cung nhu xac dinh nhiing nhom nguoi c6 kha nang dugc loi, nhom nguoi chiu thiét khi
thyc hién dy an. Ngoai ra, cung cép cho cong dong tat ca nhitng van dé s& duoc xem xét trong
DTM. Thong tin chiéu nguoc lai thudng 1 nhitng co s¢ dit lidu dd c¢6 nham giap giam bot
thot gian chi phi khao sat. Ngoai ra cac cong dan con giup xac dinh nhiing vung ma cong
ddng quan tam, can dugc 1am rd trong bao cao DTM.

Trong budc du bao va danh gia tic dong, cong dong c6 thé hd tro viéc danh gid cac
phuong an thay thé nham dam bao khong bo sot nhimg dy an c6 trién vong tot. Trong truong
hop cac tiéu chuan phap 1y khong c6 hi¢u lyc thi nhiing binh luan tur phia cong dong c6 thé
dung dé thiét 1ap cac tiéu chuén riéng.

O cac budc khac, sy tham gia ciia cong dong ciing mang lai nhiing loi ich thiét thuc
cho qua trinh BPTM. Van dé la 1am thé nao d¢ dam bao c6 dugc sy dong gop nhiét tinh tir phia
cong dong. Muodn vay khong thé gap dau tham khdo day ma phai cé ké hoach that tot thoa
man cac yéu to sau:

- Xac dinh dugc cac muyc tiéu tham gia vao cac giai doan thich hop cua qua
trinh BDTM;

- Du kién duoc cac cong déng c6 thé thu hit vao cac giai doan BTM;

- Lya chon cung cach tham gia thich hop nhat nham tiép can cac ddi tugng va
lién lac dugc voi cong dong;

- Lap ké hoach thyc thi chuong trinh tham gia ctia cong dong.

Trong thuc té, mic do tham gia ctia cong ddng ciing c6 thé chia thanh 3 mic:
- Khong tham gia hodc khong dugc tham gia;
- Tham gia tu van cu thé;
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- Tham gia & muc hoi nhap, uy thac, kiém soat.
Song thuong thi sy tham gia cua cong dong chi dung lai ¢ muc thtr 2, con muc cao
nhat rat hiém khi xdy ra, trir truong hop c6 su trung cau dan ¥.

Viée xdc dinh cac cong ddng ciing duoc dit ra trong qué trinh PTM. Cong dong o day
c6 thé 1a mot ngudi nao day hoic mét nhdm nguoi c6 cung mdi quan tim, ciing quyén loi.
Trong qua trinh DTM, cac thong tin vé tac dong can phai duogc trinh bay theo cac dbi tuong
cac cong ddng chiu tac dong. Nghia l1a ching ta phai xac dinh dugc cac cong ddng cu thé lién
quan dén du an. Thuc té cho thiy cong dong & day khong phai 1a ddng nhat mot thuc the ma
rat phan tan, c6 thé nhom lai theo timg nhom cé chung muyc dich, y tuéng hodc quyén loi.
Mot ngudi nao do co thé thudc mot vai nhom cong dong, ¢6 thé 12 nhom nghe nghi¢p, nhém
x4 hoi hodc ca nhom chinh tri.

Co thé st dung mét s6 cach dé phan loai thanh cac nhom cong dong, mdi nhom co thé
tham gia gép y cho qua trinh PTM theo cach riéng cua minh. C6 mdt cach phan chia cac
nhom cdng dong lién quan t6i DPTM thanh 4 nhém sau:

- Cu dén chiju tac dong tryc tiép ctia du 4n va séng & 1an can ving dat du an;

- Nhitng nha sinh thai hoc, tr nhitng nguoi lam cong tac bao ton dén nhitng nguoi

muon bao ddm cho su phat trién hoa hgp véi moi truong;

- Nhitng nha doanh nghiép, thuong mai cé thé thu duge loi nhuan tir viée khoi xudng

hoat dong d¢ xuat;

- B§ phén cong dong bao gdm nhirg ngudi giau c6 va nhimg nguoi khong mudn tir

bo nhu:ng tiéu chuan séng cao dé duy tri, bao vé mét vung hoang vu hodc loi nhuan
tir viéc khoi xuéng hoat dong dé xuét.

Cu thé hon, cong chiing c6 thé bao gom nhimg nguoi khong nam trong té chirc nao,
nhitng nhom thé thao, nhom méi trudng, cic to chirc ndng nghiép, cac cau lac bd, co quan
gido duc, dao tao (ké ca cac truong dai hoc), to chirc cong doan, cac co quan nha nudc,...
Trong nhitng nam gan day hinh thanh nhiéu t6 chic phi chinh phi, cac to chiic ndy quan tim
dén nhiéu khia canh méi truong nhu bao tdn da dang sinh hoc, bao vé nguon loi thién nhién,
tiét kiém nang luong,... Tiéng ndi clia cac to chiic ndy rat ¢6 gia tri, vi dai dién cho n6 cé thé
1a cac nha khoa hoc hoat dong trong linh vuc bdo v¢ tai nguyén va moi truong.

Nhu vay, cic nhém cong ching, t6 chirc, cong dong rat da dang nén su tham gia cia
ho vao qua trinh DPTM ciing khac nhau. Vi véy, chiing ta can phai co cach tiép can khac nhau
ddi véi mdi nhém cong chung. Mat ) k¥ thuat lién lac da dugc soan thao dé tiép can cac ddi
tuong nay nhu to chirc gip va nghe ¥ kién, in sach gi6i thiéu, thong tin trén dai, bao, truyén
hinh.

Theo két qua danh gia ctia mot sb tac gia, hiéu qua cua cac ky thuat, cach thic lién lac
khac nhau theo timg nhém d6i tuong, theo timg du an. Nhu vay rd rang phai dua vao diéu
kién cu thé méi c6 thé xac dinh duoc cach thirc lién lac hiéu qua ddi véi timg nhém cong
dong. O cac nudc dang phat trién, viéc lién lac va thu thap cac y kién cta quan ching chua
dugc quan tam trong giai doan DTM, chi dén khi cac tac dong da gay thanh hau qua thi moi
dat van dé nay nhung chi dé tim cach thao g, giai quyét.

Mot van d& nita dat ra ¢ day 1a tim hiéu cach thirc tham gia cua cong dong sao cho
hiéu qua dat dugc cao nhat. Trong thuc té c6 nhiéu cach thirc da duogc str dung nhu t6 chire
lang nhe y kién, t6 chirc gap mit, hoi hop, tham gia hoi thao,... M6t sO nguyén tac da dugc dat
ra nhiam bao dam su tham gia ctia cong ddng di dén thanh cong, mot s trong ching duoc liét
ké dudi day:

- Cung cap du thong tin lién quan va thong tin phai & dang dé hiéu ddi v6i nhiing
nguoi khong phai 1a chuyén gia [4];

- Nguoi nhan thong tin c6 du thoi gian doc, thao luan can nhic cac théng tin va nhiing
diéu mudn noi trong do;
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- Phai danh thoi gian dé moi nguoi c6 thé bay to y kién nhan xét ctia minh;
- Phai tra 101 cac cau hoi, vAn dé nay sinh va nhimg ¥ kién phé binh cta cac bén lién déi;
- Dia diém va :[hdi gi’an cho céc cudc hop mat phai dugc lya chon sao cho moi nguoi
c6 thé tham gia trao doi y kién mdt cach thoai mai.
Mot trong nhiing dong gop cua cong dong trong qua trinh BPTM 1a viéc tham gia giai
quyét cac mau thudn, dic biét 13 cac mau thuln giira cac thanh vién trong cong dong.

Khi mét du 4n dugc dé xuét, trong cong dong khong phai moi ngudi déu c6 nhan thire
dung vé nd vi trong cong chung ludén c6 cach nghi khac nhau, nhan thirc khac nhau. Ching
han viéc di dan & mdt vung nao do dé la‘iy noi dat du an s€ phat sinh khong nhitng mau thuan
gitta dy 4n v6i nhan dan ma ngay trong ndi bd nhan dan ciing phat sinh. Do nhan thtrc vé du
an khac nhau ma nhan dan c6 phan mg khac nhau. Ngoai ra, nhan dan rat ngai co su ddi xu
bat binh dang trong dén bu nén nhiéu khi ho ¢ tinh khéng chiu di chuyén. Chi khi nhiéu
trong s6 ho hiéu duoc va c6 hanh dong 1am guong thi méi c¢6 stc thuyét phuc ngudi khac lam
theo. Nhu vay véi sy nhét tri cao, cong déng 6 thé tao diéu kién cho qué trinh BPTM no6i
riéng va toan bd hoat dong du a4n n6i chung.

Nhu vay su tham gia ctia cong dong c6 thé giai quyét dugc rat nhidu van dé, ké ca
nhing van dé ma quyén lyc kho giai quyét

Maic du da co nhu'ng quy dinh rat cu thé trong cac van ban phap ly vé viéc lay y kién
cong dong d6i voi cac du an dau tu trong d6 c6 cac du an dau tu xay dung cang blen Tuy
nhién, viéc 13y y kién cong ddng nhiéu khi con mang tinh thu tuc, nhitng nguoi truc tiép chiu
tac dong ctia du an, chang han ngu dan danh bat, nudi trong thiy san trén bién, lai khong
dugc hoi ¥ kién. Mit khac, bao cao danh gia tac dong moi truong doi khi khong duoc cong
khai dé cong ddng quan tAm co thé tiép can.

2.4. Cac van dé lién quan dén viét bao cao

Toan bd két qua nghién ctru, ddnh gia & tac dong moi truong phai duge chon loc trinh
bay trong bao cao DTM. Vi vay khau soan thdo bdo cdo dong vai tro quan trong.

Muc dich ciia lap bao cao DTM la cung cap thong tin nham:

- HO tro du an lap ké hoach, thiét ké va thuc thi du an theo hudng loai bo hoac giam
thiéu tac dong c6 hai dén moi truong kinh té, xa hoi, moi trudng vat Iy va moi trudng sinh
hoc, phat huy tdi da moi loi ich ma du 4n co thé mang lai;

- Giup chinh phu hodc chinh quyén dia phuong quyét dinh phé chuan (hodc khong phé
chu’fm) du an cung thoi han, diéu kién can duogc &p dung;

- Gitp cong dong hiéu hon vé dy an, nhing tac dong dén méi truong va cude sdng con
nguoi.

Hai yéu cau chinh cta bao cdo DTM di duoc tong két bao gom:

- Béo cao DTM phai rd rang, dé hiéu. Khoa hoc méi truong rat phuc tap, ndi dung khoa
hoc duoc xem xét trong DTM rat phong pht. Tuy nhién, nguoi sir dung két qua cudi
cung cua DTM c6 khi khong phai la nha khoa hoc ma la nha quan ly. Vi vay, bao cao
DTM phai rd rang, d& hiéu, dung ngén ng, thuat ngit phd théng. Cach trinh bay phai
cu thé, thiét thuc, ¢ stc thuyét phuc giup nguoi ra quyét dinh nhin thay van dé mot
céch rd rang, khach quan, tir d6 co quyét dinh dang din, kip thoi;

- Béo cdo DPTM phai chat ché vé mit phap 1y, bao cao DTM khong nhimg la co s¢ khoa
hoc ma con 1a co s¢ phap ly, gitp cho viéc quyet dinh nhiing van dé quan trong vé
phét trién kinh té, xa hoi; lién quan toi doi song va quyén loi vat chat, tinh than cua
nhan dan trong mot quéc gia hoic mot dia phuong.

Ngoai ra, bao cdo DTM con 1a tai lidu cung cap thong tin cho viéc quan 1y moi trudng
cling nhu qua trinh PTM céac du an tiép theo.

Vi vay, viéc soan thao bao cao phai dugc coi 1a mét trong nhitng khau quan trong nhét
trong qué trinh DTM, doi hoi tap trung tri tu¢ ctia nhiéu chuyén gia & cac linh vic khac nhau.
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Khéu soan thao bao cdo DTM rit quan trong, vi bdo cao PTM la két qua téng két cua
mot qua trinh danh gid tac dong moi truong. Tuy nhién, hién nay con nhi€u ton tai chung
quanh van dé chat lugng cua céc bao cao DPTM.

Vé ciu triic ciia bdo cdo

Mic du ciu tric cua bao cdo di duge quy dinh trong Phuy luc 2.2 ciia Thong tu sd
27/2015/TT-BTNMT nhung nhi€u bao cao dugc trinh bay khong theo cau trac nay.

Vé théong tin sir dung trong bdo cdo

Mot thuc trang dang dién ra hién nay la nhiéu thong tin, s6 lidu duogc sir dung trong
cac bdo cdo DTM khong c6 ngudn goc trich luc.

Vé danh gid va duw bdo tic dong

- Nhiéu d4nh gi4 mang tinh dinh tinh, chua dinh luong dugc ngudn thai giy tac dong.
Bén than cong tic danh gid tdc dong moi truong 1a phan tich, du bdo va danh gia nhiing tac
dong dén moi truong cua cac hoat dong chua xay ra. Do do, that kho dé c6 thé dinh lugng hoa
toan bg két qua danh gia;

- Cac danh gia chu yéu tap trung vao danh gia sy gy 6 nhiém méi trudng, chua chi
trong nhi€u dén danh gia sy bién d61 moi truong s€ gay tdc dong nhu thé nao dén hé sinh thai.

Vé dé xudt cdc bién phdp giam thiéu

Tur phan tich danh gid cac tdc dong mdi truong cua du an, cho théy khi du an hoat
dong s€ kéo theo nhic¢u tac dong c6 hai ciing nhu co6 lgi. Trong phan nay ching ta s€ d¢ cép
td1 viée xac dinh cac phuong phap nham giam thiéu tdc dong c6 hai va quan ly cac tdc dong
moi trudng.

Muc dich cua cong viéc nay la:

- Tim kiém nhiing phuong thirc tién hanh tot nhat, nham loai bé hozc toi thiéu hoa cac

tac dong co hai va phat huy sir dung toi da nhitng tac dong co lgi [1];

- Bam bao cho cong dong hoac céac ca thé khong phai chiu chi phi vuot qua loi nhuan

ma ho nhan duoc;

- bé dat dugc muc dich nay, cac phuong an giam thiéu phai dugc thuc hién dang thoi

diém va cach thice nhu dugce néu trong bao cao DTM;

Trudce khi tién hanh budc tim kiém cac bién phap giam thi€u va quan ly tac dong, can

phai thu nhép céc thong tin tai li¢u sau:

- Két qua nghién ctru vé van d& giam thiéu va quan Iy tac dong;

- Lién hé véi to chirc, co quan, ca nhan c6 thé cung cap théng tin c6 lién quan téi cac

van dé dang dugc quan tam;

- Céc nguon thdng tin khac.

Day sé 1a co s& dé xem xét, tim kiém céac bién phap giam thiéu va quéan ly tadc dong
hiéu qua nhat.

Trudce hét ta xét trach nhiém cua chu du an trong viéc thuc hién cac bién phap giam
thiéu va nhiing 1¢1 ich dai han c6 thé dem lai cho chu dy &n khi thuc hién bién phap nay.

Thyec té cho thay cac tac dong bat loi thuong vugt qua pham vi ciia du 4n, nghia la n6
tac dong dén ving xung quanh. Nhing ngoai ing nhu vay budc phai ¢6 chi phi dé khic phuc,
chi phi nay lai khong duoc tinh dén trong qua trinh phén tich kinh té dy an ma cong dong xa
hoi phai chi tra. Vi vay, dé dam bao phat trién bén virng, chu du 4n phai c6 trach nhiém tinh
thém cac chi phi ngoai tmg su6t tudi tho du an. Bay la co s¢ dé nha nudc va cac co quan yéu
cau chu du an thuc thi cac bién phap gidm thiéu nham tranh hodc t6i thiéu hoa tac dong thong
qua thay doi thiét ke hoach, 1ap ké hoach quén ly tac dong, gilr chung co6 thé chap nhan duoc.

Trong khi nhleu chu dy 4n phan nan ring viéc tich gop chi ph1 ngoal ung lam tang chi
phi ciia du an thi mot s6 khong it da nhan thirc dugc rang mot thiét ké tot, mot ké hoach quan
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ly tot s& gitp tiét kiém dwoc nhitng khoan 16n. Trong nhiéu truong hop, thyuc hién giam thiéu
c6 thé gy chi phi 16n trong thoi gian ngin nhung néu tinh trong thoi gian dai thi lai ré hon.

Dé ¢ duoc bién phap giam thiéu hiéu qua, rd rang phai nim virng ban chét, quy mo
clia tic dong va cac van dé lién quan. Trude hét phai biét thuc chét cua van dé, xem xét mdi
lién quan td6i1 stic khoé cong dong, h¢ sinh thai, suy giam tai nguyén va moi truong. Néula o
nhiém phai quan tam t61 nguén gay 6 nhiém, d6 1a ngudn diém, duong hay nguén mat, ngoai
ra phai biét kha nang gay hai cua chat thai. Tlep dén phai xét xem van dé c6 cap bach khong,
nghia la tdc dong the hién ngay hay tiém an, tir d6 quyét dinh giam thiéu hay cho ¢6 thém
thong tin. Sau nira can tim hiéu kha ning nhan thtc cua cong dong ddi voi cac van dé nay
ciing nhu néu bi tic dong thi dan ching c6 ngin chin dugce khong c6 thé giam thiéu tic dong
duoc khong? Mot van dé khac duoc dit ra 13 ai s& duoc loi, ai phai chiu chi phi, liéu c6 kha
ning giam tac dong c6 hai thong qua trg cip dé bu dap thiét hai khong.

Tir nhitng diéu hiéu biét trén, s& giup quyét dinh cac bién phép thuc thi giam thiéu tac
dong co6 hai. Thuong thi cac bién phap nay phai duoc ca chu du an, ma cu thé 1a nhimg nha
thiét ké, doi ngli PTM xem xét va quyét dinh. Duya vao ban chat cua tac dong, su dleu chinh
trong qua trinh thiét ké ma ta c6 thé chon mot sb hudng sau dé xir Iy va quan 1y cac van dé:

- Pua ra phuong thic méi dé dap ung nhu cau;

- Thay doi quy hoach, thiét ké;

- Tang cuong hoat dong quan ly kiém soét;

- Thay d6i noi dat du &n, chd & hoic noi cu tri.

Tuy nhién, c6 nhiéu cach tiép can khac nhau trong viéc thuc thi cc bién phap giam
thiéu va quan ly tic dong. Doi khi nhimg nguoi trong doi DPTM qua cha trong tim kiém

nhitng bién phap hién dai de giai quyét nhimg vin dé 16n ma quén mat nhitng bién phap
thong thudng nhung ciling rat hiéu qua.

Nhu vy | hau nhu tit ca cac cong doan, qua trinh xdy dung, van hanh, quan ly dy an

phai thyc hién rat nhiéu bién phap giam thiéu. Thong thudng & cac nudc phét trién, mot sd
bién phap da dugc quy dinh, chang han xay dung cic cong trinh 16n phai co 16p che chan
mot s6 hang muc phai 1am vao thoi gian ban dém. Tuy nhién mot sb nudc dang phét trién
chua c6 cac quy dinh loai nay, nén trong bao cao DTM phai hinh dung hét cac tac dong va
bién phap giam thiéu. O nhirng nudc c6 quy hoach phat trién tot, quan ly dugc cong nghé thi
c6 thé giam lugc nhiéu chi tiét vé Van dé nay d6i voi dy an cu thé. Nghia la quy hoach tot,
quan 1y tot cong nghé s& dam bao tdi thiéu hoa tac dong. Song & mdt sd nude khac, ngay ca
cong ngh¢ san xuat, vi tri dat dy an cling phai dugc xem xét k¥, thong qua phan tich, so sanh
v6i cac phuong an thay thé.
Mot diém can chu y 1a chinh viéc giam thiéu tac dong, xur ly chat thai lai co thé gdy ra nhitng
tac dong khac. Chang han, dé xir 1y rac, néu dem ddt thi gdy 6 nhiém khi, néu dem chén thi
gdy 6 nhiém nuéc, vé sinh moi truong khong dam bao. Vi vay, phai can dbi cac bién phap
giam thleu tim ra va ap dung hé thong giam thiéu hiéu qua nht, thyc thi nhit. Day la cong
viéc rat phtrc tap, dé gay tranh cai va cting la mot trong nhing ly do can c6 sy tham gia gop ¥
tu van ciia cong dong trong sudt qué trinh bTM. Rét nhiéu bién phap giam thiéu duoc dua
vao trong bao cdo PTM nhung qua qué trinh tu van, tham khao ¥ kién da phai thay doi.

Vé chwong trinh qudn Iy va gidm sdt méi trwong
- Chuong trinh quan 1y moéi truong dugc dua ra dya nhiéu trén co sé 1y thuyét, thiéu
yéu t6 can thiét dé ap dung vao thuc tién;

- Chuong trinh giam sat moéi truong dugc dua ra chua phu hop nhu: giam sat qua
nhiéu diém, qua nhi€u chi tiéu dan dén su lang phi 16n veé kinh t€ va thoi gian cho qué trinh
thuc hién.
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2.5. Cac van dé lién quan dén sw phéi hop cac bén lién quan

C6 thé ndi, trong cong tac danh gia tic dong méi truong hién nay con nhiéu bat cap
trong su phoi hop gitta chu dy an va don vi tu van. Theo quy dinh trong Luat Bao vé Moi
truong s6 55/2014/QH13 thi chu dy an phai chiu trach nhi€ém vé chat lugng bao cdo danh gia
tac dong moi truong doi voi cac co quan quan ly nha nudc vé moi truong, don vi tu van
(trong trudong hgp chu dy an thué) chiu trach nhiém véi chu dy an vé so li¢u, két qua néu
trong bao cao danh gia tac dong moi truong. Nhung hién nay, mot s6 chu dy an xem viéc lap
bao cdo va chat lugng ctia bao cdo la trach nhiém cia don vi tu van, khong xem k¥ ndi dung
cua bdo cao nhu thé nao. Pi¢u nay dan dén hau qua sau day:

1. Bao cao BTM khong thé hién hét, hodc thé hién khong dung ndi dung cia du an vé
vi tri, quy mo cua du &n, bién phép thi cong cong trinh, tién d¢ thuc hién du an.

2. Nhing cam két vé cac bién phap giam thiéu tac dong, chuong trinh quan 1y va giam
sat moi truong khong duogc thuc thi day du do chu dy an khong nam r6 cam két trong bao co
DTM hoic nhiing bién phap gidam thiéu dua ra kho thyc hién, chi phi ton kém khong dii kha
nang thyc hién.

2.6. Van dé sir dung két qua PTM

Trude hét cac két qua DTM phai dugc gl tdi nhom nguoi lanh dao ¢6 tham quyén
nhu mot tu li€u, giap cho viée ra quyét dinh c6 thyce thi du an hay khong. That ra, tai liéu nay
chi 1a mot trong nhitng tai li€u can c6 dé ra quyét dinh, bén canh n6 con c6 ludn ching kinh
té, k¥ thuat cua dy an va nhing tai liéu khac. D€ thyc hién chirc nang cung cép tai liéu cho
viéc ra quyet dinh, van ban dua Ién phai dva trén co s¢ phan tich mot cach khoa hoc vé nhimg
loi ich va ton that vé tai nguyén va moi truong ma dy 4n mang lai. Nhiéu khi, mot ban bao
c4o day din nhung nhitng thong tin can thiét lai thiéu nén van khong gitip ich dugc nhiéu.
bicu nay rat d¢ xay ra doi vdi cac nudc dang phat trién vi ¢ do cé thé thiéu nhiing so li¢u
thong tin co ban.

Ngoai nhitng nguoi lanh dao, ngudi ¢ quyén ra quyét dinh, con mét sé co quan t6
chtrc c6 thé su dung két qua DPTM nhu sau:

- Chii dy 4n c6 thé biét dugc noi dat du an tt nhat va cac giai phap giam bt tac dong

6 hai;

- Nhitng nguoi dau tu biét cac tic dong c6 anh huong dén kha nang dimg vimg cia dy

an cling nhu nhitng trach nhiém phap ly ma du 4n phai ganh chiu;

- Chinh phu ciing biét su lién quan cta cac tac dong c6 hai do du 4n mang lai d6i voi

du an khac dang dugc khuyén khich dé xuat;

- Co quan diéu chinh ciing biét duoc pham vi ciia tac dong méi truong va ching co

dugc chap nhan khong;

- Co quan 1ap ké hoach ving c6 thé biét cac tac dong s& anh hudong nhu thé nao dén

cac du an sau do cting nhu dén stir dung 1anh tho;

- Cong déng dia phuong hodc dai dién cua ho, biét duoc kha nang anh hudng cua cac

tac dong 1én chat luong song cua ho;

- Céc chinh trj gia c6 thong tin vé ai phai chiu tic dong, phuong thirc tac dong va cac

van de c6 thé lién quan.

Néu biét sir dung t6t nhiing thong tin néu trén c6 thé giup ich cho cic co quan, cong
dong trong cong vi¢c cua ho. Song trong thuc té, nhi€u khi két qua PTM chua dugc khai thac
hét nén hi¢u qua cia cong tac nay con han che.

Trén thuc té, ¢ Viét Nam hién nay, nhiéu chu du an chi coi cong tac 1ap bdo cao PTM
la thu tuc dé€ dap ung céac yéu cau cua phap luat vé bao v€ mdi trudong. Nhi¢u chu du an khong
su dung két qua cua bdo cdo DTM trong suot qua trinh thyc hién dy an, do vdy nhiing cam
két, cac bi¢n phép giam thiéu tac dong khong dugce st dung day du khi trién khai du an.
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2.7. Kiém soat, kiém toan sau duy 4n ciing it dwoc thue hién

Kiém toan tac dong moi truong sau khi dy an thuc thi cling la cong viéc dat ra theo
yéu cau cua PTM. Hai muc dich chinh ctia cong tac nay la:

- Dua trén co s& sd lidu do dac, kiém soat dé hiéu chinh va nang cao kha nang du bao
cac tac dong;

- La co so gitip nang cao két qua dy an.

Nhu vy, cong tac kiém soat, kiém toan moi truong sau du an ciing chinh la phuc vu
cho dy an, song nhiéu khi né khong duoc quan tam. Mot s6 nguyén nhan dan dén tinh trang
nay gan gidng cac nguyén nhan dan dén tinh trang khong thé thyc thi bién phép giam bat tac
dong co hai. Nhung c6 mot nguyén nhan nita thuong thiy & cac nudc dang phat trién 1a chu
du 4n khong dé y nhiéu dén cac van dé& méi trudng ndi chung va cong tic kiém toan moi
truong néi riéng. Co thé ho chwa hiéu hét tac dung cua cong tic ndy hodc qua ban véi nhimg
cong vi€c san xuat kinh doanh ma quén mat chirc nang nay.

2.8. Panh gia rii ro va tac dong xa héi doi khi bi b6 sét

Day 1a hai van dé dugc xem nhu phan danh gia tong hop nhét trong PTM. Thé nhung
d61 khi ching bi 1o di, khong dugce xét dén, dac biét 1a khi nguy co rii ro hay tac dong xa hoi
16n.

Mot trong nhimg nguyén nhan 1a cac quy dinh, diéu luat lién quan dén DTM thuong
chi nhan manh vao céc tac dong vat ly, sinh hoc.

Nguyén nhan thtr hai 13 cdc dic trung chuan myc dé danh gia tac dong xa hoi hodc
nguy co rui ro khong rd rang va chua cé nhiing hudéng dan cu thé vé danh gia hai loai tac
dong nay.

Mot nguyén nhan nira 13 y thirc trach nhiém cua chi du 4n khong cao va trinh d¢ cta
nhitng nguot danh gia bi han che.

3. Nhing giai phap néng cao hi¢u qua cua cong cu danh gia tac djng méi truong trong
quan ly méi truweong cang bién

Dé nang cao chét lwong béo cio danh gia tic dong moi truong can thyc hién mot s6
bién phap cap bach sau day:

- Can day manh thi hanh nhitng quy dinh cta Luat Bao vé Méi trudng va cac vin ban
phap luat lién quan dén danh gia tdc dong mdi truong. Trong do, danh gid tac dong moi
truong phai dugc xem la cong cu quan trong nham gép phan phong ngtra 6 nhiém, suy thoai
moi truong.

- M6t trong nhing co s dé danh gia tic dong moi truong 14 so sanh két qua danh gia
voi1 tiéu chuan moi truong. Pé dam bao viéc danh gia c6 hi¢u qua cao can phai xay dung hé
thong ti€u chuan moi truong phu hgp véi ting khu vuc trén co s¢ hé s6 6 nhiém, hé s6 chiu
tai cua moi trudng & pham vi hep.

- Cong tac tham dinh bao cdo DPTM céan phai ge‘in két chat ché véi viéc khao sat thuc té
tai dia diém thyc hién dy 4n, ddm bdo két qua tham dinh 1a c6 can cur khoa hoc va thyc tien dé
gui co quan phé duyét bado cao DTM.

- Déy manh cac hoat dong kiém tra, x4c nhan sau thim dinh bao cdo PTM. Kién
quyét xur Iy nhiing du 4n theo quy dinh cia phap luat ma chi dy &n ¢6 tinh khong thuc hién.

4. Két luin

Danh gia tac dong moi truong 1a mot cong cy quan ly moi truong dang duge su dung
rat 6 higu qua trong cong tic bao v¢ moi trué’ng khi phat trién cac du an dau tu. Viéc nghién
clru tim ra nhitng han ché va dua ra cac g1a1 phap nang cao hiéu qua cua cong cu nay trong
quan ly moéi truong cang bién co vai tro hét sic quan trong trong viéc nhan dang va giam
thiéu cac tac dong tidu cuc tGi moi trudng.
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Abstract

The fly ash (FA) from Pha Lai power plant was modified by Vinyltrimetoxysilan
(VTMS) in order to enhance the dispersibility and reduce the agglomeration. FA was treated
with nitric acid before the modification with VTMS. The structure of fly ash particles before
and after the modification was characterized by several sophisticated techniques including
Fourier transform infrared spectrum (FT-IR), thermogravimetric analysis (TGA) and field
emission scanning electron microscopy (FE-SEM). The obtained results show that the VTMS
was grafted successfully onto the surface of FA, which significantly changes the surface
properties of FA. It was also found that the thermal stability of modified FA (MFA) is much
higher than that of the FA treated only with nitric acid.

Keywords: Fly ash, modification, vinyltrimethoxysilane.

Introduction

Fly ash (FA) is fume and dust released from thermoelectric plants, a type of refuse
causing severe environmental pollution. Annually, thermoelectric plants have emitted a large
amount of fly ash adversely affecting human health. Currently, many countries in the world
have successfully researched applications of fly ash in various areas to take advantage of this
abundant material resource. In our country, the use of fly ash has just begun in the
manufacturing process of adhesives and construction concrete with limited volume. Research
on the application of fly ash in the production of polymer matrix composites is quite new.
Due to differences in structure, chemical nature, it is hard to mix, compatibility between fly
ash with polymer, which leads to the phase separation. Therefore, to enhance the interaction
and adhesiveness between fly ash with polymer, the characteristic of fly ash must be modified
by appropriate compounds such as organic silane, organic acids. In this work, it reports on the
characteristics of FA before and after modification with vinyltrimethoxy silane (VTES).
Various techniques including FT-IR and FE-SEM have been used to characterize the
materials and the results have been discussed.
2. Experimental details
2.1. Materials and chemicals

Fly ash (FA) of Pha Lai Thermoelectric Plant SiO2 has content of SiO, + Fe.O3 +
Al>03 > 86%, 0.3% moisture content, particle size primarily in the range of 1-5 um.

Vinyltrimetoxysilan (VTMS), commercial product of Merck (Germany), 99.9%
purity, density d = 0.97g/ml, boiling at 123°C, chemical formula: CH2= CHSi(OCHz3)3

Nitric acid (HNO3) 65%, acetic acid (CH3COOQOH), ethanol (C2HsOH) 96°: commercial
product of China.
2.2. Modified fly ash

Untreated fly ash after being dried at 100 °C for 3 hours, was oxidized with HNO3
acid for next 3 hours to remove impurities. Fly ash collected then was filtered with distilled
water through Bucne funnel, and dried at 100°C for 4 hours for clean fly ash. A mixture of
300 ml ethanol 96° and VTMS with silane content 2% was prepared. Mixture of ethanol with
silane compound was stirred by magnetic stirrer for 30 minutes, at 60°C. Put 100g clean fly
ash into the mixture of silane and ethanol, stirred for 2 hours, at 60°C. Then filtered and
washed the clean fly ash mixture modifying silane compound with absolute alcohol through
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Bucne funnel. Preheated the fly ash modifying property of silane compound at 60°C for 4
hours and further dried in a vacuum oven at 100°C for 2 hours.

2.3. Research methods and equipment

Infrared spectroscopy (FTIR) of the sample is recorded on Fourier Transform Infrared
(FTIR, Nicollet/Nexus 670, USA), in a wave number range from 400 to 4000 cm™ and the
scans 16 times. Scanning electron micrograph (SEM) of the material was taken on a Field
Emission Scanning Electron Microscopy (FESEM, Hitachi S-4800 instrument, Japan);
Thermal property was carried out on a DTG-60H thermogravimetric analyzer (Shimadzu. Co,
Japan) under atmosphere in the temperature range from 25 to 800 C with a heating rate of 10
C/min.

3. Results and discussions
3.1. Determination of chemical composition of fly ash

Fly ash of Pha Lai Thermoelectric Plant was classified into three categories: oven-top,
oven-central and silo. Chemical composition of fly ash was studied by X-ray fluorescence
spectroscopy. The results of the determination on chemical composition of 3 fly ash samples
of Pha Lai Thermoelectric Plant, Hai Duong were presented in Figure 3.1 and Table 3.1.
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Figure 3.1. X-ray fluorescence spectroscopy of FA

Table 3.1. Chemical composition (% of weight) of Pha Lai fly ash

Compound DL1 (%) DL2 (%) DL3 (%)

(Oven-top) (Oven-central) (Silo)

SiO; 56.650 55.940 55.540
Al;,O3 26.970 27.890 28.840
Fe203 7.485 7.305 6.862
K20 5.190 5.147 5.034
MgO 0.835 0.878 0.931
TiO, 0.914 0.925 0.904
CaO 0.873 0.855 0.845
Na.O 0.259 0.280 0.303
P20s 0.187 0.192 0.228
SOs 0.282 0.234 0.133
BaO 0.124 0.112 0.120
MnO 0.062 0.060 0.058
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Rb.O 0.040 0.039 0.037
ZnO 0.022 0.026 0.030
ZrO; 0.031 0.031 0.029
Cr20s3 0.030 0.031 0.027
SrO 0.017 0.016 0.017
CuO 0.016 0.018 0.016
NiO 0.013 0.014 0.014
Ga,0s 0.006
V205 0.029

3.2. IR spectrum of fly ash before and after modifying silane compounds

The FT-IR spectra of FA and FA modified by VTMS (MFA) are shown in Figure 3.2.
The peaks at 3442 and 1624 cm™! are observed for FA which correspond to the hydroxyl
groups on the surface of sample [5]. On the other hand, the peaks, appeared at 1066, 795 and
449 cm™!, can be attributed to the asymmetric stretching, symmetric stretching and bending
vibration of Si-O-Si groups [4, 5], respectively, while the characteristic peak, which is
observed at 557 cm™! is attributed to AI-O group. It should be noted that the peaks that
correspond to hydroxyl and Si-O groups of MFA samples are shifted towards higher wave
numbers while lower for Al-O groups [6]. Interestingly, the new peaks around 2960 and 2928
cm ! are appeared for MFA, which are attributed to the stretching and bending vibration of C-
H. Similar bands are also appeared for VTES, confirming the presence of ethyl groups that
are originated from the silane coupling agent on the surface of MFA. These results indicate
that the surface of the MFA may be covered with the silane coupling agent [5]. Moreover, the
characteristic peak of C-H group of MFA is shifted at least 6 to 26 cm™! in comparison with
FA spectrum.

Transmittance (%)

T T T
2000 2000 2000 1000
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Figure 3.2. FT-IR spectra of FA and FA modified by VTMS (MFA)

During the modification, a chemical reaction occurred between silane compounds with fly ash
surface, reaction mechanism can be assumed as follows:

+ The first mechanism occurred in 4 steps [1, 7] :
- Step 1, hydrolysis of silane compounds for silanol formation:
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(|)CH3 HO
OCH;
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HO
- Step 2, silanol condensation into oligomer:
R .4 .4 R
| r | . B
(n+2)HO-Si - OH > HO-81 —+0-81 —0-8-0H
-(a +1) B0 (LH | |
OCH OH n OH

- Step 3, hydrogen bonds formation among the oligomers and OH groups on the
surface of fly ash:

R R R
| | |
HO-Sll —0 - lSl —0-81 - OH
|
o o n (o)
H/ a H /H_ H /H

- Step 4, sustainable covalent bonds formation between fly ash and silane compound:

R R R
| | |
HO-Si —rO - |Sl ——0-8 - OH + (2)HO
| |
o o o o

Thus, after the modified fly ash, organic silane compound was grafted onto surface of
fly ash by covalent bond.

3.3. Thermal properties of the fly ash before and after modifying silane compounds

From TGA schema in Figure 3.3, fly ash lost it weight in three steps. The first step,
from 25°C to 200°C corresponding to the loss in weight of free water molecules on the
surface of fly ash. The second step, from 200°C to 400°C corresponding to the loss in weight
of water molecules and OH groups bonding coordinately on the surface of fly ash. The third
step, from 400°C to 800°C corresponding to the loss of OH group in the fly ash [2, 3]. To
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silane-modifying fly ash, the loss in weight from 200°C to 600°C can be caused by a
rearrangement of silanol functional group, release of water molecules strongly binding on the
surface of fly ash and break up organic fraction in silane compounds. The loss in weight of
silane-modifying fly ash at temperature greater than 600 °C is the decay of the remaining
silane grafted onto the surface of fly ash.
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Figure 3.3. TGA schema of original fly ash (FA) and modified fly ash by 3 silane compounds
(MFA; EFA; GFA)

It could be been from the comparison of TGA schema of silane-modifying fly ash
samples with fly ash that, silane-modifying fly ash samples had greater percent of losing
weight than the original fly ash, which proved that when modifying fly ash, silane compounds
were grafted onto the surface of fly ash with different content. Percent of silane weight on the
surface of fly ash was calculated according to the following formula [2]:

Wgraft = Wiilan-FA - WEa.
In which: Woratt: Silane content grafted onto fly ash (%);
Wiilan-ra: Weight loss of silane-modifying fly ash (%).
WEea: weight loss of fly ash (%).

From the silane volume attached onto fly ash surface, corresponding attachment
efficiency for each silane compound can be calculated (table 3.2). From Table 3.2 it can be
seen that modified fly ash VTMS (MFA) had the greatest pecent of loss in volume (5.96%),
the greatest correspondence to the volume of VTMS attached onto fly ash (1.32%) and the
greatest attachment efficiency (66.0%).

Table 3.2. Grafting efficiency of VTMS (MFA) onto fly ash

Weight . .
Original weight |at the end of the| WeINLIOSS | ting Grafting
Sample (mg) reaction (%) (TGA percentage efficiency
method) (%)
(mg)
FA 10.4771 9.99 4.64 - -
MFA 7.22 6.79 5.96 1.32 66.0

3.4. Structural morphology of fly ash before and after modifying silane compound
Figure 3.4 shows SEM image of the original fly ash particles with their sizes from 0.5
pum to 7 um, mostly in spherical shape, smooth surface in gray.
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S4800-NIHE 10.0kV 8. 7mm x10.0k SE(M,LAQ) 3/4/2014
Figure 3.4. SEM image of the original fly ash, magnified 10,000 times
Figure 3.5 shows SEM image of unmodified and modified fly ash VTMS. From figure
3.5A, unmodified fly ash particles were observered to appear with clustering phenomena into
clusters with large size. After modifying fly ash with VTMS (figure 3.5B), modified fly ash
particles tend to disperse, separate; therefore, the size of modified fly ash particles is smaller
than the unmodified fly ash.

&7

IMS-NKL x1.00k SE(M)

B

Figure 3.5. SEM image of unmodified fly ash (A) and modified fly ash modified VTMS (B),
magnified 1000 times

Flgure 3. 6 SEM |mage of modified fly ash VTMS magnified 100, 000 times (A)
and 200,000 times (B)
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From SEM image observation at different magnifications, after modifying flying ash
with VTMS, on the surface of fly ash particles appeared a thin membrane of silane compound
(Figure 3.6). The surface of modified fly ash particles VTMS was not as smooth as the
original fly ash.

4. Conclusion

The results of IR, TG analysis and SEM image of FA modified with VTMS confirmed
that VTMS was successfully grafted onto the surface of FA. It has been found that the
thermal stability of the materials can be controlled with the simple adjustment of the loading
of VTMS on the surface of the FA. The thermal stability of MFA is higher than that of FA.
The modification of FA also helps to control the particle size of the materials. The size of
modified fly ash particles is smaller than the unmodified fly ash. MFA represents a more
regular distribution and smaller diameter than FA.
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