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Thuyét minh dé tai NCKH MO PAU

MO DAU
1. Tinh cép thiét ciia van dé nghién ciru

Hién nay, viéc xay dung va phat trién cac phong thi nghiém trong linh vuc hoa
moi truong 12 mot viée 1am can thiét nham dap ing yéu cau cta Phéap luat trong linh
vuc bao vé mdi truong, cu thé 1a theo yéu cau cia ISO/IEC 17025:2005 va theo Nghi
dinh 127/2014/ND-CP cua Chinh pha quy dinh diéu kién cta td chic hoat dong dich
vu ning luc quan tric méi trudong. Hé théng cac phong thi nghiém trong linh vyuc nay
phai dap ung duoc yéu cau vé mit hoa chat, thiét bi, tién nghi moi truong, nhan lyc va
dua trén co so vat chat sin c6, viée lya chon mot hé théng phuong phap phan tich phi
hop s& quyét dinh duoc chét luong va do tin cay cua két qua phan tich.

Hé thong phwong phéap phén tich dang duoc sir dung & Viét Nam hién nay ngoai
cac Tiéu chuin Viét Nam (TCVN) con c6 hé thong phuong phap theo tiéu chuan qudc
té nhu Hé thdng phuong phap tiéu chuan phan tich nudc va nude thai (Standard
Method for the Examination of Water and Wastewater — SMEWW) do Hiép hdi Stic
khoé¢ cong dong My (American Public Health Association — APHA), Hiép hoi céac
cong trinh vé nudc cia My (American Water Works Association — AWWA) va Co
quan moi truong nudc Lién bang (Water Environment Federation — WEF) cung hop
tac xuat ban; phuong phap tiéu chuan do Cuc Bao vé moéi truong My ban hanh
(Environmental Protection Agency of the United State — EPA Method); phuong phap
tiéu chudn do Vién An toan lao dong va sic khoé¢ cong dong ctia My ban hanh
(National Institute of Occupational Safety and Health — NIOSH).

Sau khi d3 lira chon duge mot hé thdng phuong phap phu hop véi niang luc cia
phong thi nghiém, budc tiép theo 1a can phai danh gia xem viéc str dung cac tiéu chuan
d6 dé phan tich c6 dua ra duoc két qua c6 do tap trung va do chinh xac thoa mén véi
yéu cau ctia phuong phap hay khong. Cong viéc d6 dugc goi 13 xac nhan gia tri sir
dung cua phuong phap. Trién khai xac nhan gia tri st dung ctia phuong phap ¢ céac
phong thi nghiém hod mdi truong & Viét Nam hién nay van con chua thong nhat vé
cach thtrc thuc hién, cadch danh gid. Trén co s& do, nhom tac gia da lya chon dé tai
“Xay dung quy trinh x4c nhan gia tri st dung cua phuong phdp phan tich hoa hoc
trong linh vuc hod moi truong va ap dung tinh toan ddi voi phuong phap quang phd
hap thu nguyén tir xdc dinh ham luong Pdng trong mau nudc”.

2. Tong quan tinh hinh nghién ciru thudc linh vue dé tai

Viéc xac nhan gia tri sir dung ctia phuong phap dugc tién hanh trén co so thAm
dinh cac thong so sau day:

- Do tap trung cua két qua do (d6 chum): tinh toan va danh gia do lap lai, do

tai 1ap.

- Danh gia d6 dung cua két qua do: tinh toan va danh gia d6 chéch, d6 thu hoi,

phan tich va danh gia két qua do mau chuan dugc chung nhan, ...
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- Tinh toan gidi han phat hién (LOD) va gidéi han dinh Iugng (LOQ) cua
phuong phap do.
- Udc lugng do khong dam bao do cuia phuong phap phan tich.

Céc théng sb vé do tin cay ciia phuong phap sau khi tinh toan s& duoc so sanh
vO1 cac tiéu chi chép nhén cta kiém soat chat lugng. Viéc lya chon mot bd ti€u chi phu
hop véi niang luyc ctia phong thi nghiém s& gitp cho viéc thuc hién va kiém soét thuc
hién phép thir dugc thong sudt va co hé thong.

3. Muc tiéu, ddi twong, pham vi nghién ciru

- Muc ti€u nghién ctu: Pé tai s& tién hanh lya chon céc thong sb6 co ban dé
danh gia kha nang s dung phwong phap phan tich hoa moi trudng, thiét ké
thi nghi€ém, phan cong nhan lyc thuc hién, xu 1y s6 liéu va lya chon tiéu
chuan danh gia sy phu hop.

- Dbi trong nghién ctru: Phuong phap phan tich hoa hoc tng dung trong phan
tich chat lugng mai truong.

- Pham vi nghién ctru: Quy trinh xac nhén gié tri st dung ctia phuong phap
phan tich hoa hoc duoc xay dung trén co sé vat chat 1a hé thong trang thiét
bi va hod chat ctia phong thi nghiém cta Trung tim Dao tao va Tu van Khoa
hoc cong nghé bao vé méi truong thuy (TCEP) - Truong Pai hoc Hang hai
Viét Nam.

4. Phuwong phap nghién ciru, két ciu ciia cong trinh nghién ciru

Phuong phap nghién ctiru: Tong hop va ké thira cac nghién ctru sin c6 vé linh
vuc tham dinh phuong phép, xay dung mét quy trinh riéng cho phong thi nghiém cua
TCEP va tién hanh 4p dung dé danh gia gia tri st dung ctia phwong phap quang phd
hap thu nguyén tir xac dinh ham luong Pong trong mau nudc.

Deé tai co cau trac bao gdm cac 3 chuong nhu sau:

- Chuong 1. Téng quan.

- Chuong 2. Xay dung quy trinh xac nhan gia tri st dung cua phuong phap
phéan tich hoa hoc trong linh vuc mai truong.

- Chuong 3. Ap dung xdy dung quy trinh xac nhan gia tri sir dung ctia phuong
phap quang phd hép thu nguyén tir xac dinh ham luong Pdong (Cu) trong
mau nudc.

5. Két qua dat dwoc cia dé tai

- Lua chon cac thong sd dé xac nhan gid tri sir dung ctia phuong phap, tong
hop cach tinh toan va danh gia ting thong sb.

- Lap quy trinh udc lugng do KDBD dbi voi cac nguon KDBD thanh phan.

- Ap dung quy trinh dé xac nhan gia tri sir dung ctia phuwong phap quang pho
hap thu nguyén tir xac dinh ham luong Pdng trong mau nudec.
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CHUONG I. TONG QUAN
1.1. MOT SO KHAI NIEM CO BAN
1.1.1. Xac nhdn gia tri s dung cua phwong phdp

Xéc nhan gia tri st dung cta phuong phap (hay con goi 14 thdm dinh phuong
phap) 1a “qua trinh khang dinh bang cach kiém tra va cung cip bang chirng khach quan
cho thdy cac yéu cau cu thé dbi voi muc dich st dung nhat dinh d3 duoc dap tGng”
(ISO/IEC 17025:2005).

Trong d6: “muc dich sir dung nhat dinh” chinh 13 yéu ciu thir nghiém dbi véi
tirng thong sé bang mot phuwong phap phan tich nhit dinh, “bang ching khach quan”
chinh 12 s6 liéu thuc nghiém thu duoc trong qua trinh thuc hién phép thu, va “khang
dinh” chinh 14 viéc so sanh bang ching khach quan c6 dwoc véi mot hé thong tidu
chuan danh gia xem cac bang chirng d6 c6 thoa man hay khong.

Xéc nhan gié tri st dung cua phuong phap co6 hai dang:

- Dbi v6i phuong phap tiéu chuan: Xac nhan gia tri sir dung ctia phuong phéap
(Method Verification) 13 qué trinh danh gia phuong phap tiéu chuan duoc ap
dung trong hé thdng diéu kién tiéu chuan vé tién nghi moi trudng, hoa chét
thiét bi c6 dua ra dugc két qua c6 do chinh xac dat yéu cau hay khong.

- Dbi véi phuong phap khong tiéu chuan, hodc phuong phap do phong thi
nghiém tu xay dung: Xac nhan gia tri st dung cia phuong phap (Method
Validation) 1a qua trinh danh gid phuong phap dwa trén co s danh gia két
qua do trén cing mdt mau thir khi st dung mot phuong phép tiéu chuan
khac hoic dua trén viéc phan tich cdc mau chuan duoc chirng nhan.

Viéc x4c nhan gia tri str dung ctia phuong phap ludn di kém voi viée cong bd
gid1 han phat hién, gidi han dinh lugng ctia phuong phap do, udc lugng do khong dam
bao do tai cic nong d6 thudng gip trong khoang 1am viéc ctia phuong phap.

1.1.2. D¢ tap trung

“Do tap trung hodc d§ chum (precision) la mic do tap trung cta cac gia tri do
1ap cta cing mot thong s6”. (Thong tu 21/2012/TT-BTNMT)

Dé danh gia do tap trung ctia phuong phap, tién hanh bb tri thi nghiém va ddnh
gia két qua do mau lap. Néu két qua do cac mau lap cang gan nhau thi phuong phap c6
d6 tap trung tot va nguoc lai.

- Do 1ap lai: dugce tinh 1a sy thay doi cua két qua do trén cung mot mau thir
trong khoang thoi gian ngan. Do lap lai thé hién sy sai khac vé két qua do
trong diéu kién cac thong sd thuc hién phuong phép 1a c¢b dinh: hoa chat,
thiét bi, mau thtr, ngudi phén tich.
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- B0 tai 1ap: duoc tinh 1a sy thay ddi cua két qua do trén cung mot mau thir
trong khoang thoi gian dai. Do tai 1ap thé hién su sai khac vé két qua do khi
cung mot mau thir dugc phan tich boi cing mot phuong phap nhung do 2
phong thi nghiém tién hanh doc l4p (so sanh lién phong). Tuy nhién, trong
qué trinh ap dung, dé giam bét chi phi phén tich cho so sanh lién phong, c6
thé tién hanh xéac dinh do tai lap trung gian (hay con goi la do tai 1ap ndi bo)
khi dung cing mot mau thir trong khoang thoi gian phan tich kéo dai, cing
mot phuong phap nhung do céc thi nghi¢m vién khac nhau thuc hién song
song. Két qua do duoc tong hop va xir Iy thong ké dé tinh toan do tai lip
trung gian tuong tu voi do tai lap.

1.1.3. D¢ chinh xac

“P chinh xac (accuracy) 1a thudc do do tin cay ciia phuong phap, mé ta do gan
to1 gia tri thuc cia dai lugng do duoc”. (Thong tu 21/2012/TT-BTNMT)

Pé danh gia do chinh xac ciia phuong phap, tién hanh bd tri thi nghiém dé xac
dinh d6 thu hdi dbi v6i mau thém chuan hodc xac dinh d6 chéch d6i véi mau chuan
dugc chirng nhan.

1.1.4. Gioi han phdt hién va gioi han dinh lwong ciia phwong phdp

Gi6i han phat hién ctua phuong phap (method detection limit — viét tat 1a MDL,
hodc Limit of Detection — viét tat 1a LOD) 1a gia tri ndng d6 thap nhat ctia mot chat
can phan tich c6 do chinh xac dén 99%, nong do chat can phan tich 16n hon 0 (Thong
tu 21/2012/TT-BTNMT).

Trén cung mot phuong phéap phan tich, cac phong thi nghiém khac nhau s€ cong
bd cac gi61 han phat hién khac nhau tuy thudc vao tay nghé cua nhan vién, su hoat
dong 6n dinh ciia may moc thiét bi va chat luong clia cac hoa chat/ chat chuan. Trong
truong hop cac yéu td néu trén khéng dam bao yéu cau, gidi han phat hién cua phuong
phap s& tang 1én nhiéu 1an so v&i khuyén nghi ctia phuong phap gbe. Do do, viée xéac
dinh va cong bd gidi han phat hién cta phuong phap sé thé hién dugc ning luc cia
phong thi nghiém.

Gidi han dinh luong cua phuong phap 1a giéi han thip nhat cta chit can phan
tich c6 thé dinh luong dugc bang cach phan tich dap tng duoc yéu cau vé do chinh
X&c. Gidi han dinh lugng thuong 16n hon gidgi han phat hién cua phuong phap.

Gidi han phat hién (LOD) ciia mdt phuong phap phai duge tinh trén nén that
clia mau va trai qua toan bd cac budc xir li mau. Do dé gia tri ndy chinh x4c nhat cho
viéc danh gia mot phuong phap phén tich. Cé nhiéu cach dé xac dinh giéi han phat
hién cua phuong phap.
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Céach 1: Tinh LOD tir két qua do mdu cé nong dé thdp nhdt dé xdy dung dwong
chudn
G161 han phat hién ctia phuong phap dugc tinh toan theo cong thure:

Cmin X t X A,

LOD =
Am

Trong do:
- Chin: néng dd nho nhét cia duong chuan

A,: 6 hap thu trung binh cta nén

Ay d6 hip thu trung binh cua ndng d6 hip thy min

_ t: gia tri t tra bang chuan student mg v6i n 1an 1am thi nghiém.
Céch 2: Tinh LOD tir két qua phén tich mdu trdng
Xac dinh theo “quy tic 3¢6” dwa trén két qua do miu trang:

LOD = X, + 30,

LOD — Giéi han phat hién
Xp, — gi4 tri trung binh miu tring
op —do léch chuin cua cac gia tri do mau tréng.

DPé xac dinh X, va Op, tién hanh n thi nghi¢m dé xac dinh cac két qua do mau
trang (n mau trang v4i n 1an xtr 1y riéng 1&), thu dugc cac gia tri Xy (i =1 dén n). T
do, tinh duoc:

X,
Xb — anl
_ ?:1(Xbi _Xb)z
% = n—1

Kiém tra sy phu hop cia LOD vira tinh duoc theo tiéu chuan (S/N)
(Signal/Noise) voi Signal 1a gia tri trung binh ctia mau trang (S = X,) va Noise 1a do
léch chuan cua céc 1an do mau trang (S = op).

Néu 2.5 < S/N < 10: LOD chip nhan duoc.

Céach 3: Tinh LOD tir két qua phdn tich mdu thém chudn vao mau blank & nong
do thap

Xac dinh LOD dya trén két qua do mau thém chuan: Chuin bi mot nén mau
trang va bd sung mot luong rat nho chit can phan tich. Thuc hién phan tich 7 — 10 1an

mau blank di thém chudn, sau d6 tinh LOD theo cong thirc:

LOD = ts.cb
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Trong d0, t; 1a gia tri phu thudc vao sb lan lip n va do tin ciy P% (tra bang
chuén sé student).

Sau khi tinh dugc LOD, tién hanh kiém chirng lai theo cdac tiéu chi sau:

1. LOD < Cgike < 10.LOD
2. 2.5<(SIN) <10

Gia tri LOD tinh duoc néu phit hop véi ca hai tiéu chi trén thi duoc chap nhan.
Néu (S/N) < 2.5 > ting Cqpike va tinh lai LOD.
Néu (S/N) > 10 = giam Cqpie va tinh lai LOD.

1.1.5. Dy khong dam bao do

Do khong dam bao do (KPBP) 1a s6 nam sau dau +, thong sé khong am, dic
trung cho do phan tan cua két qua do, duoc quy cho dai luong do dwa trén cac thong
tin di st dung. Do KDBP 1a khoang ma gié tri thyc nam trong do.

Céc phuong phap udc luong d6 KDBD dugc thé hién trong so d sau:

U6c luong
do KbBb

M6 hinh

0 hinh Tiép can
ho va dix D¢ chinh theo
11(@111 thle xac hudng thir
uy S
phuong (S Sr) thl}glllllilrln
e anh thao

) 1 1 ) . 1 r 1 1
GUM EURACH
l 1993 \ l EM 2005 \ l ISO 5725 \ l ISO 21748 \ l ISO 17043\ l ISO 13528\

Hinh 1.1. Cac phuwong phap woc lwong do KDBD

Trong cac cach tiép can trén day, cach tiép can theo yéu cau cia GUM 1993 1a
phu hop nhét véi da sb phong thi nghi€ém hod hoc & Viét Nam. Quy trinh udc lugng do
KPBD theo GUM bao gdom céc budc chinh nhu sau:
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Xac dinh dai luong do

SOP Y =f(Xy, Xz, ... Xn)

SOP, dir liéu danh gia phuong Xéc dinh nguon gy ra do
phap, str dung so d0 xuong ca KPBD u(Xj)

Panh gia d6 KDBD theo chuin A Dinh lugng ngudn gay ra
hodc chuan B hoic két hop A&B do KbBD u(Xj)

Két hop dir liéu danh gia phuong Do KPBD tong hop
phap (Sr, H)

b6 KBBD m¢ rong
U = 2uc(Y)

Hinh 1.2. Quy trinh uwoc lwong do KDBP
Thong thudng, 46 KDBD duoc cong b 13 d6 KPBP mo rong U tmg voi hé sb
phu k = 2 tai mtrc tin cay 95%. Khi d6, U = 2.u..

1.2. PANH GIA PIEU KIEN CO BAN CUA PHUONG PHAP

Déi voi mot phuong phap phén tich hoa hoc co ban, viée danh gia hé thong co
sO vat chat va nhan luc sin c¢6 cua phuong thi nghiém 14 budc dau tién quan trong nhat
trong quy trinh xac nhan gia tri sit dung ctia phuong phap do. Viéc danh gia didu kién
co ban ctia phuong phap phai duoc ghi nhan lai bang bién ban voi ddy du cac thong tin
vé hoa chét (ndng d9, han str dung, ...), may moéc thiét bi (ngay hiéu chuan, dic tinh
ky thuat, ...), nhan lyc (chuyén nganh dao tao, ...).

Viéc danh gia diéu kién co ban cia phuong phap s& gitp cho ngudi quan 1y
nhan dién duoc cac yéu t6 khach quan c6 thé anh hudng t6i chat luong cua két qua do.
Tur d6, ghi nhan dugc cac nguén cua do khong dam bao do co thé xuit hién ma khong
b6 sot bt ky nhan td ndo c6 thé gy ra sai sb.
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1.3. MOT SO CACH TIEP CAN PE XAC NHAN GIA TRI SU DUNG
CUA PHUONG PHAP

C6 rat nhi€u céch tiép can dé xac nhan gia tri st dung cua phuong phép. Céc

cach tiép can déu giong nhau ¢ cach nhan dién thong s6 can danh gia nhung khac nhau

co ban & cach tinh toan va ti€u chi chap nhan cho cac thong s6 do. Sau day la mot vai

cach tiép can cia mot soO to chure uy tin.

Phong thi nghiém Hoa hoc Lién bang (The Laboratory of the Government
Chemist — LGC) da phat trién mot quy trinh huéng dan tham dinh phuong
phap noi b, trong d6 co yéu cau vé viéc cong nhan cac phong thi nghiém c6
lién quan.

Cuc Thyc pham va Dugc Hoa Ky (The United States Food and Drug
Administration — FDA) di xay dung hai bo tai liéu hudng din cho viéc tham
dinh phuong phap phan tich va thaim dinh phuong phap phan tich sinh hoc.
Hoi thao qudc té vé dong bo hoa (International Conference for
Harmonization — ICH) xuét ban hai huéng dan dé tham dinh phuong phap.
Q2A mo ta cac thuat ngit va dinh nghia cho tdm thong sé can duoc thim
dinh. Q2B dua ra phuong phap thim dinh nhung cho phép cac phong thi
nghiém ap dung mot cach linh hoat khi cho phép ho tu lua chon quy trinh
phé chuan phu hop nhat véi san pham cua ho.

Lién minh qudc té vé hod hoc 1y thuyét va Hod hoc tmg dung (International
Union of Pure and Applied Chemistry — [UPAC) xuit ban "Huéng dan xac
nhan gié tri st dung cua phuong phap cho phong thi nghiém don 1&”.

Hiép hoi hoa hoc Chau Au (EURACHEM) da xuat ban mot huéng dan chi
tiét dé xac nhan phuong phap. Pay 1a huéng dan chinh thirc chi tiét nhat cho
ly thuyét va thuc tién cta viéc xac nhan phuong phap da duoc phat trién chu
yéu cho tiéu chuan ISO/IEC vé viéc cong nhan phong thi nghiém. Ban
huéng dan nay kha day du va dugc ung dung tot cho cac phong thi nghiém
vé sinh hoc va duoc phém.

Ludwig Huber (Agilent Technologies) da xuat ban mot cudn sach tham khao
vé viéc cong nhan cac phong thi nghiém phan tich v6i mot chuong vé xac
nhan phuong phap.

Hiép hoi phan tich hoa hoc (Association of Official Analytical Chemists —
AOAC) di xuit ban mét tai liéu k¥ thuat cho viéc phé duyét phuong phap
phén tich phu hop véi yéu cau ctia Tiéu chuan ISO 17025.

Viswanathan va nhom nghién ctru da phat trién mot cai nhin tong quan dé
xac nhin cac phuong phép phan tich sinh hoc.
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1.4. QUY PINH VA YEU CAU VE CHAT LUQNG DPOI VOI XAC NHAN
GIA TRI SU DUNG CUA PHUONG PHAP

Mdi t6 chirc khi dua ra mot quy trinh xac nhan gié tri sir dung ctia phwong phép
déu dua ra yéu cu vé chat lugng dé danh gia kha niang ap dung phwong phap co thoa
man cac yéu cau d6 hay khéng. Viéc lwa chon bo thong sb va quy trinh danh gia thong
thudng phai dap img dugc cac yéu cau cua tirng nganh nghé, linh vuc.

ISO/IEC 17025:2005 14 tiéu chuan ISO phu hgp nhét cho hé thdng cac phong
thi nghiém phan tich hod hoc. Bo Tiéu chuan nay dua ra cic yéu ciu chung vé ning
luc dé thuc hién cac phép thur, phép hi¢u chuin hodc ca hai. Bo tiéu chuin duoc st
dung rong rai trong cac phong thi nghiém phan tich méi truong, thie phim, hoa chit
va cac phong thi nghiém thir nghiém 1am sang nham muc dich danh gia va céng nhan
cac phong thi nghiém dat chuan.

Theo yéu cau ciia ISO/IEC 17025:2005, cac phong thi nghiém phai dap (mg céc
yéu cau co ban nhu sau:

- Céc phong thi nghiém phai xac nhan gia tri st dung ctia cac phuong phap
khong tiéu chuan, cic phuong phap do phong thi nghiém ty xay dung va
phat trién va cac phuong phap tiéu chuan duogc 4p dung cho cac ddi tuong
nam ngoai pham vi ciia phwong phap, va sira doi cac phuong phap tiéu
chuan dé c6 thé ap dung tdt nhat trong diéu kién co s vat chét sin c6 cta hé
thdng phong thi nghiém.

- Céac phong thi nghiém phai xac nhan rang ho c6 thé van hanh cic phuong
phap tiéu chuan dang cach trude khi gi6i thidu cac thir nghiém hodc hiéu
chuan.

Khi c6 bt ky thay ddi ndo trong qué trinh thuce hién phép thir di duoc thim

dinh, can phai x4c dinh xem cac thay doi d6 c6 mang tinh chat 1au dai hay khong va
trong da s6 cac truong hop déu can phai xac nhan lai gia tri st dung ctia phwong phap.

Trong truong hop c6 nhiéu phién ban ctia mot hé thdng tiéu chuan vé phép thu
thi lIya chon phién ban méi nhat dé sir dung va xac nhan gid tri st dung cua phuong
phép theo phién ban do.

Qua4 trinh x4ac nhan gia tri sir dung ctia phuong phap bao gém cac yéu cau vé
mit k¥ thuat d6i véi phuong phap, dic trung ctua phuong phap, kiém tra kha ning ap
dung phuong phap va phai dwa ra duoc phiéu phé duyét ap dung phuong phap do
ngudi phu trach c6 tham quyén xac nhan va cong b hiéu luc ap dung.

Céc thong s6 sau ddy can dugc xem xét dé phé duyét phuong phap: giéi han
phat hién, gi61 han dinh lugng, do chinh xéc, tuyén tinh, d§ 1dp lai hodc tai lap.

B tiéu chudn ISO/IEC 17025:2005 quy dinh rét cu thé vé quy trinh phé duyét
phuong phap. Tiéu chuin nay duoc ap dung rong rii trong hé thdng cac phong thi
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nghiém hoa hoc, hoa moéi truong, phong hiéu chuan, kiém dinh, ... Cac hé thong
phong thi nghiém vé hoa dugc chua 4p dung rong rii tiéu chuin nay ma theo cac quy
dinh riéng cia nganh.

10
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CHUONG II. XAY DUNG QUY TRINH XAC NHAN GIA TRI SU DUNG
CUA PHUONG PHAP PHAN TiCH HOA HQC TRONG LINH VUC MOI
TRUONG

2.1. PANH GIA PQ CHUM CUA PHUONG PHAP
2.1.1. Tinh toan d¢ lap lai
* Bé tri thi nghiém:

Chuén bj mét luong mau du dé phan tich 1ap lai t8i thiéu 7 dén 10 14n, mau phai
dam bao do bén, khong bién tinh trong sudt khoang thoi gian phan tich. Néu phan tich
trén nhiéu nén mau khac nhau (VD: nén miu nuée thai, nudc mat, nudc bién, ...) thi
thuc hién bd tri thi nghiém doc 1ap cho tung loai nén mau khéc nhau.

B4 tri mot thi nghiém vién thyc hién phép thir trong thoi gian 1 ngay va lap lai
10 1an phép thir. Mdi 1an thuc hién phép thir déu trai qua cac budce 14y mau, xir Iy mau,
do dac va tinh toan két qua doc l1ap nhau.

Két qua cac cac 1an do dugc ghi lai vao bién ban thir nghiém.
* Xur Iy két qua:
Do 1ap lai cua két qua do dugc tinh theo cong thurc sau:
S
RSD, = =
X

Véi X 1a gia tri trung binh cua n lan do va S, dugce tinh 1a d6 1éch chuén cia n

B /Z(Xi — X)?
Sr = n—1

Tiéu chuan danh gia do lap lai (RSD,) dugc xac dinh theo phwong trinh Horwitz

1an do theo cong thirc sau:

[1]:
RSI:)r(Horwitz) (%) = 2'C-0'1505

Trong d6, C 1a ndng d6 cta chit cin phan tich trong mau thir tinh theo phan
thap phan. Vi du: 1 mg/L twong duong v&i 1mg chit can phan tich/10°mg dung dich.
Nhu vdy, tinh theo phan thap phén thi 1mg/L = 107

Theo AOAC, dé dat két qua tot nhat, gidi han cho phép dbi véi do lap lai nén
nam trong khoang Y gia tri RSD, (Horwitz)- Do do, PTN ap dung ti€u chuan chép nhan
d6i v6i RSD; (e nghiem) 18 RSD; < PRSD; = Y2 RSDy (Horwitz)

Ap dung ty 18 Horwitz - HorRat (r) (14 ty s6 giita RSD, (thue nghiem) V& PRSDy) dé
danh gia kha ning ap dung phuong phap. Phuong phip duoc chip nhan khi ty sd
HorRat (r) nam trong khoang tir 0.3 dén 1.3 [1].

11
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Chuong II

* Trinh bay két qua:

Két qua céc cac lan do dugc ghi lai vao bién ban va tinh toan céac thong so theo

mau sau day:

Bang 2.1. Mdu trinh bay két qua khdo sdt dé lap lai

Nong d6 khao sat d6i véi nén mau nude thai (mg/L)

Lan
C, C, Cs
1
2
3
4
5
6
7
8
9
10
Trung binh average(C,.1:Cy.19) | average(C,.1:Cy.10) average(Cs.1:Cs.10)
RSD; (%) RSD, = = RSD, = = RSD, = =
X X X

PRSD; (%)

PRSD, = C%"%

PRSD, = C*"%

PRSD, = C*P%

HorRat (r)

RSD,/PRSD;

RSD,/PRSD;

RSD,/PRSD,

2.1.2. Tinh toan d¢ tai lap ngi bo/ do lap lai trung gian

* Bé tri thi nghiém:

Gia str xac nhan gia tri st dung cia phuong phap cho 1 nén mau. Néu thuc hién

véi cac nén mau khac nhau thi thuc hién twong tw mot cach doc 1ap.

- Chuén bi mot luong mau du 16m cho qué trinh phan tich kéo dai.

- Thuyc hién phan tich 3 mac ndng d6 trong khoang lam viéc ciia phuong phap,

moi nong d) phan tich 3 mau.

- Hai can b tién hanh phan tich luan phién trong thoi gian 10 ngay lam viéc.

12
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* Xip Iy két qua:
Do tai 1ip noi bo cua két qua do duoc tinh theo cac budc sau:

- Tinh d¢ léch chuan cua cac két qua phan tich cua timg mau (S theo cong

thuc:
o [paxi-xy
T n—1

- Tong hop d6 1éch chuén cua ca 3 mau theo cong thirc:

s = X —1) X Srzij
’ Z(nij -1

_j(10—1)><531+(10—1)><532+(10—1)><533

(10-1)+(10-1)+(10-1)

r

_ [SAtSh + S5
3
- Tinh d¢ 1éch chuan cua tat ca 30 két qua do mau: Sy,
- Tinh d6 léch chuan giira cac thi nghiém vién S, theo cong thuc:
2  _ Q2
§ = [P 757
L nl

- Tinh n theo cong thirc sau:

p
_ 1 ?:1”1‘2]'
e S VAT e

i=1 i=1""t

Trong trudng hop bd tri 2 thi nghiém vién thuc hién phép thir thi p = 2, n;j la
s6 lwong phép thir cua thi nghiém vién, j 1a sb tha tu phép thir. Khi dé:
15% + 152>

s+r1s )" P

><<15+15—

- Khi d6, do léch chuan tai lap dugc tinh theo cong thiic sau day:

Srw = ‘/51? +SL2

- Trong d6, tiéu chuin cho phép d6i voi RSDgy duoc xac dinh theo phuwong
trinh Horwitz:

RSDgw (%) < PRSDgy, (%) = £(1-05.10C)

13
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Chuong II

* Trinh bay két qua:

Két qua cac cac 1an do dugc ghi lai vao bién ban thir nghiém c6 dang nhu sau:

Bang 2.2. Mdu trinh bay két qud khdo sdr d¢ tai lap trung gian

Ngay Ngudi thuc hién Mau 1 Mau 2 Mau 3
Ngay 1 Thi nghiém vién 1
Ngay 2 Thi nghiém vién 2
Ngay 3 Thi nghiém vién 1
Ngay 4 Thi nghiém vién 2
Ngay 5 Thi nghiém vién 1
Ngay 6 Thi nghiém vién 2
Ngay 7 Thi nghi¢m vién 1
Ngay 8 Thi nghi¢m vién 2
Ngay 9 Thi nghi¢m vién 1

Ngay 10 Thi nghiém vién 2

bJ 1éch chuan tiing mau

Sﬁ:\/@ Sri=\/@ Sn-z\/@
n—1 n—1 n—1

Tong hop do 1éch chuan cac mau

Sri+ Si2 + S
S, = 3

Két qua trung binh cua 3 mau

_ X1 + X1 + X3

D6 1éch chudn cua ca 30 két qua

Sxib = stdev(Xy;, X2, X3i)

14
_ 1 ?:1”1'2]
n—p_lx nij_ D .

N7
=1 i=1"'j
2
SL SL — Sth __ Srg
n
SRW SRW = ’Sg +S£
S
RSDgy RSDg,, = %
tb

14
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PRSDgy PRSDg,, (%) = 2(1-0.5.10gC)

2.2. PANH GIA PO PUNG CUA PHUONG PHAP

Pé d4nh gia do dung cta phuong phép, tién hanh danh gia higu suat thu hdi cia
phuong phap.

Pé danh gia hiéu suit thu hoi, sir dung nén mau 1a cac mau thuc duoc ly tai
hién truong hoic chuin bi trong phong thi nghiém, day chinh 1a cic mau duoc sir dung
dé danh gia d6 chum cua phwong phap. Tién hanh thém chuan tir dung dich chudn gbc
va phén tich cic mau dé xac dinh do thu hdi cua phuong phap, cu thé nhu sau:

- Dbi v6i miu thém chuan: dung micropipet 1dy chinh xac mét thé tich dung dich
chuan géc néng do d3 biét cho vao binh dinh muc, dinh muc dén vach béng
mau thuc da chuan bi.

- Chuan bi mau blank bang cach dung micropipet l1dy chinh xac mét thé tich nuéc
cat cho vao binh dinh murc, dinh mtrc dén vach béng mau thuc da chuan bi.

- Po 2 miu d3 chuan bi, khi d6 do thu hdi duge tinh nhu sau:

H (%) = X 100%

Trong do:
F 1a nong do tong clia mau da thém chuén;
I 14 nong do ctia mau trang;
(F —1) 1a ndng do thém tinh duoc;
A 1 ndng d6 chuan thém vao tinh toan trén 1y thuyét.

Tiéu chuan cho phép dé danh gia do thu hdi theo yéu cdu ctia phuong phap
duogc quy dinh cu thé trong tung phuong phap phan tich.

2.3. XAC PINH GIOI HAN PHAT HIEN CUA PHUONG PHAP [2]

Pé xac dinh gidi han phat hién ctia phuong phap (LOD), tién hanh chuén bi cac
nén mau c6 ham lugng chat can phan tich rat thap hoac khong chira chat can phan tich.
Sau do6 tién hanh thém chuan & mtc nong do tr 3 dén 10 lan do nhay cua phuong
phap. Po lap 10 lan, tinh todn do 1éch chuan s; cia cac két qua do. Khi dé:

LOD = tyae™s,
Vi tygue 18 chudn sd student ung voi 10 lan do 1ap va do tin cay 99%.
Tinh toan gidi han dinh Iuvgng (LOQ-Limit of Quantitation) theo cong thirc:
LOQ = 10*s,
Kiém tra sy phi hop ctia gia tri LOD vira tinh dugc theo céc tiéu chi sau:

1. Nong d6 thém chuin vao nén phai nim trong khoang cho phép:
10*LOD > Cgixe > LOD

15
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2. Ty sd S/N (Crgls;) phai ndm trong khoang cho phép: 10 > S/N > 2.5

3. % thu hoi: thoa man yéu ciu cua phwong phap thir.

Kiém tra néu ca 3 tiéu chi trén déu dat thi gid tri LOD tinh duoc phu hop véi
yéu cau phuong phéap va dugc cong bd.
2.4. UOC LUQONG PQ KHONG PAM BAO PO [3]

Pé xac dinh day du va chinh xac ngudn cia d6 KPBD, sir dung biéu do xuong
c4 hodc biéu do c6 dang nhu sau:

KET QUA PO NHOM CAC NGUON CAC THONG SO CAN
PO KPBDP THAM PINH

Dung cu thuy tinh: Buret,
Pipet, Binh dinh muec, ...

May moc thiét bi: can
phan tich, ...

Hoa chat, chat chuan

Dir li¢u danh gia phuong
phap

Hinh 2.1. Liét ké cac nguon dé6 KPBP
Sau khi liét k& cac ngudn do KPBD, tién hanh dinh luong timg ngudn do
KBBD thanh phﬁn, cu thé nhu sau:

16
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Nguon do
KPBD u(X;)
I
[ ]

Do KPBP chuan Do KPBP chuan
A (un) B (ug), u=e/k
D6 13p lai n dai e c6 thé 14 sai s6 k 1a hé sé phy
luong X; cho phép, dung sai thuoc ham phan bo
| | I |
Up = A1k ., NS Phan b chuén,
S(Xi)2 /()Y Phan ll()(i tgyn; giac, Phéan Eoz %hlllxz nhit, k=2 (P=0095),

k=3 (P=0.99)

Hinh 2.2. Binh lirong c&c nguon dé KDBP

Trong do, d6 KbBD chuan kiéu A, ky hiu 1a ua dugc tinh tir cac dir liu thuc
nghiém thong qua viéc do lap lai nhiéu 1an trén ciing mot mau thir theo cong thire sau:

Uy =

Vn
Véin 1a sb 1an do l1ap va Sy 1a do léch chuin cua n két qua do.
Do KPBD chuan kiéu B, ky hiéu 1 ug dugc ude luong bang cach dua vao do
KPBD di cong bd cia cac dai luong dau vao theo mot dang phan bd chuan di biét.
Cong thure tinh ug nhu sau:

uB=_

k

Trong do, e 1a sai s6 cho phép do nha san xuit cung cip, hoic d6 KPBPD di biét
trudce tir dai lugng dau vao, k 13 hé s6 phu thudc vao ham phan b cua dai luong dau
Vao.

- Phan b tam giac (4p dung ddi véi binh dinh muc, pipet, buret): k = V6.

- Phan bé chir nhat (4p dung dbi voi do tinh khiét cia hoa chat, sai s6 cho
phép cua can phan tich, ...): k = /3.

- Phan bb chuan (ap dung ddi voi tuyén bd ciia nha hiéu chuin, nha san xut,
hodc céc dir liéu do KPBD c6 san tir trude): k = 2 (ng voi d6 tin ciy P =
0.95) hoac k = 3 (ing vo1 d6 tin cay P = 0.99).

Cach tinh toan cu thé d6i véi ting ngudn do KBPBPD thanh phan duogc lam 1
trong cac tiéu muc sau day.

17
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2.4.1. Tinh todn djp KPBD ciia dung cu do thé tich

Céc dung cu do thé tich thuong dung trong phan tich bao gom pipet thuy tinh,
pipet tw dong, pipet bau, binh dinh mic. D6 KDPBD ciia cac dung cu nay duoc tinh
toan dua vao viéc xac dinh d0 KPBD thanh phén bat nguén tor do 1dp cua dung cu (do
KPBD chuin kiéu A) va sai sé cho phép cua dung cu (d6 KDPBD chuan kiéu B). Trong
do:

P KPBPD chuan kiéu A (ua) dugc tinh todn dwa vao cac dir kién do ldp lai n
14n trén cing mot mau thir theo cong thire sau:

qu_

Vn
Vé6in 12 s6 1an do 1dp va Sy 1a d6 1éch chudn cua n két qua do.

Do KPBP chuén kiéu B duoc uéc lugng bé“mg cach duva vao ching nhén ctua
nha san xuat. Cong thirc tinh ug nhu sau:

Ugp = —=

V6

Véi e 1a sai s6 cho phép do nha san xuat cung cap.
VD: binh dinh mtr¢ dung tich 100 + 0.02 mL thi e = 0.02mL. Khi do:
002 _ 0.0082 (mlL)
ug =——==0. m
Ve
2.4.2. Tinh toan dop KDBD cua cdn phdn tich

Can phén tich 13 dung cu do khéi luong thuong st dung nhét trong phan tich
hoa hoc. C6 2 cach tinh d6 KDPBD cuia can phan tich:

Cé&ch 1: tinh theo chirng nhan cta nha hiéu chuén. Nha hiéu chuin sau khi hiéu
chuan can thuong céng bé 6 KDPBD md rong U, nhu vy d6 KPBD cia phép can
duoc tinh la u =U/2.

Céch 2: Dya trén sai s6 cho phép ctia can theo cong bd cia nha san xuat. Sai s6
clia can dugc tinh dya theo phan b chir nhat. Khi d6, 6 KDBD cua thanh phan nay
duoc tinh nhu sau:

uB:_

V3
Vi e 1a sai s0 cho phép cua can.

VD: cn c6 sai s6 1a +1mg s& c6 d6 KDBP nhu sau:

1
Ug = ﬁ = 0.58 (mg)

18



Thuyét minh d& tai NCKH Chuong 11

2.4.3. Tinh todn dé KPBD ciia hod chit, chit chuin

Hoa chat va chit chudn sir dung trong phan tich phai dwogc tinh toan d6 KDBD

dya theo d0 tinh khiét cua hoé cht do:

- Néu 1a chat chuan gbc, khi sir dung phai pha lodng t&i cac néng dd mong
mudn hoidc hoa chit duoc pha tir hoa chat thong thudng thi d6 KDBD tong
hop dugc tinh toan dya trén do KDBD thanh phén clia tat ca cac dung cu do
thé tich va khdi luong duoc sir dung trong qua trinh pha dung dich 1am viéc,

bao gdm:
o Binh dinh mtec.
o Pipet, pipet tw dong, pipet bau.
o Can phan tich.
o Do tinh khiét cia hoa chat: theo phan bd chit nhat: up = %
VD: hoé chat c6 do tinh khiét 1a 99.9% thi e = 0.1% = 0.001. Khi d6
d6 KDBD ctia thanh phan nay 1a; u; = % = 0.00058

- Néu la 6ng chuan (chuan dugc chimg nhan — CRMs), khi sir dung phai chi y
té61 d0 KPBD mo rong U duoc cong bd cho miu chuan d6. Khi do, do
KDBD ciia dung dich chuan nay dugce tinh 1a u = U/2.
2.4.4. Tinh toan dp KDBD cua dj lap lai

Khi xac nhan gi tri str dung ctia phuong phép, bb tri thi nghiém dé tinh toan do
lap lai ciia phuong phap bang cach phan tich 13p lai n miu, sau d6 tinh d6 léch chuin
S, cta n két qua do theo cong thirc:

S0 - %y
T

Khi d6, 46 KPBD cua thanh phan nay dugc tinh nhu sau:

2.4.5. Tinh todn dé KPBD ciia d¢ thu héi

Tinh toan d¢ thu hoi ctia phuong phép co thé tién hanh theo 3 céch:

Céch 1: str dung mau chuan duoc chirmg nhan CRM, mau nay dugc cong bd do
KDBBD mo rong Ucrm. PO thu hdi cua phép do dugc tinh theo cong thirc sau:

obs

H =

X 100%

CRM
Vo1 Cyps 1a néng do tinh toan duoc thuc té, Cegy 12 nff)ng do niém yét ctia chuin
dugc chirng nhan.
Khi d6, 46 KDBD cua thanh phan nay duogc tinh nhu sau:
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Sc ’ Ucrm \’
wy = Hx [(=e ) ()
. \/<Cobs X \/ﬁ> 2 X CCRM
Céach 2: sir dung mau thu hoi (spike chuan vao mau trang), khi d6, do thu hoi

cua phép do duogc tinh theo cong thirc sau:

obs

H =

X 100%
spike

V6i Cops 12 ndng dd tinh toan duge thyc té, Cypike 12 ndng d6 thém chuan vao
mAu trang theo 1y thuyét.
Khi d6, 36 KDBD cua thanh phan nay dugc tinh nhu sau:

uy = H x obs ) 4 (ke
" \/(Cobs X /n Cspike

Céch 3: thém chuan vao mau c6 chira mot ham luong chat nhat dinh. Khi d6, d6

thu hoi duoc tinh theo cong thirc sau:

A
Vi F 1a nong d§ cia mau sau khi thém chuén, I 1a nong d¢ cua mau thuc, A 1a

H =

X 100%

ndng do chuan thém vao theo 1y thuyét.
Khi d6, 46 KDBD cua thanh phan nay dugc tinh nhu sau:

2 2 2
Sg + Sf Uy 2
=H X _ —
YH J(nx(F—l)Z) +(A)

2.4.6. Tinh todn djp KPBD ciia ham lwong mot chit tinh tiv dwong chudn

bo KPBD cua ham lugng mot chét tinh tur dudng chuan duoc tinh toan trén
duong hdi quy.

Gia str phuong trinh dudng chuan y = a + b.x dwgc xdy dung tir N diém chuan
(Xi; Vi) Vi x; 1a ndong d6 diém chuan, y; 1a d6 hap thy twong tmg véi x;.

Duya trén phuong trinh dudng chuan y = a + b.x s& tinh lai dugc gia tri 9,. Khi
do, sai s6 du cta duong chuin Sy dugc tinh theo cong thirc sau:

X — )2
N-2

y/x =

Po mau thuc va tinh toan n6ng d0 Xayong chuin dura theo duong chuan. Po lap lai
mau thyce m lan.

Khi do, do KPBD uy g chutn cua thanh phén nay dugc tinh toan nhu sau:
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Sy [L, 1, Go-9)
N m  p2x [(x; — %)

uXdu'c‘mg chuin b

Trong do:

_=Y1+)’2+"'+ Yn
y N

2.4.7. Tong hop dp KPBP ciia két qua do
Sau khi dinh luong tit ca cac do KDBD thanh phan, tinh toan d6 KDBD tong

hop theo cong thirc:
uC(Y) = ,’Z ciz X u)z(i

V6iY = (X4, X, ... Xy). Cach tinh toan cu thé timg trudng hop nhu sau:

Truong hop 1: Truong hop 2: Truong hop 3:
Y =X+ X5 —Xs...

Bién doi veé truong

hop 2 va tinh toan
tuong tu

P KPBD chuin mé rong (U)
U=kuc(Y), k=2,P=0.95

Biéu dién két qua

YU

Hinh 2.3. Cach tong hop dg KDBP thanh phan
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Két qua duoc thé hién 13 Y + U va tuyén bb U 1a 0 KPBD mo rong voi hé sd
phu k = 2 tai muec tin cay P = 95%.

DPon vi cia d0 KPBD chinh 1a don vi cua dai luong can do. Trong mat s6
truong hop, c6 thé thé hién don vi cua d6 KDBD dudi dang %.
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CHUONG III. XAC NHAN GIA TRI SU DUNG CUA PHUONG PHAP
QUANG PHO HAP THU NGUYEN TU PE PHAN TiCH HAM LUQNG
PONG TRONG MAU NUGC MOI TRUONG

3.1. PANH GIA PQ CHUM CUA PHUONG PHAP

Pé danh gia do chum cta phuong phap, ching toi tién hanh danh gia trén 4 nén
mau ma PTN thuong phan tich 1 nudc thai, nudc mat, nudc bién va nudc ngam.
Trong d6, mdi nén mau chung t6i danh gia ¢ ba muc ndng do thudng phan tich nim
trong khoang 1am viéc cua phuong phap dé dam bao tinh dai dién va thdng nhét cua
phuong phap.

Do chum cua phuong phap duoc tham dinh thong qua viéc tinh toan do lap lai
(RSDy) va @96 tai lap phong thi nghiém (RSDgy).

3.1.1. Danh gia d¢ lap lai

DPé danh gia do lap lai, chung t6i chon 4 nén mau duoc léy tai hién truong (nudc
thai, nudc mat, nude bién, nude ngﬁm), mdi nén mau duge khao sat tai 3 muc néng do
thuong phan tich nim trong khodng 1am viéc, bo sung cac hoa chat va thuc hién cac
thao tac xur Iy miu theo dung tién trinh phuong phap. Mdi nén mau duoc thyuc hién
phan tich 1ap lai 10 lan.

Két qua danh gia do lap lai ctia phuong phap dugc trinh bay trong c4c bang sau:
Bang 3.1. Két qud danh gia dé \ap lai cia phwong phdp d6i véi nén mau nudc thdi

va nwoC mat

Nong d6 khao sat d6i voi nén mau | Nong do khao sat doi v6i nén mau
Lan nudc thai (mg/L) nudc mat (mg/L)
0.5 2.5 5.0 0.1 0.5 1.0
1 0.448 2.429 5.083 0.082 0.519 1.038
2 0.482 2.384 4.921 0.091 0.550 0.958
3 0.467 2.544 4.904 0.104 0.505 0.982
4 0.488 2.418 5.077 0.085 0.485 1.014
5 0.532 2.405 5.154 0.112 0.501 1.042
6 0.552 2.438 4.953 0.124 0.518 0.974
7 0.506 2.484 4.923 0.097 0.439 1.029
8 0.497 2.484 5.081 0.107 0.535 0.996
9 0.511 2.539 4.903 0.094 0.471 1.022
10 0.563 2.427 5.092 0.099 0.517 0.989
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Nong d6 khao sat d6i voi nén mau | Nong do khao sat doi v6i nén mau
Lan nudc thai (mg/L) nudc mat (mg/L)
0.5 2.5 5.0 0.1 0.5 1.0
Trung binh 0.505 2.455 5.01 0.100 0.504 1.004
RSD, (%) 7.2 2.2 1.9 12.8 6.4 2.9
PRSD, (%) 8.9 7.0 6.3 11.3 8.9 8.0
HorRat (r) 0.81 0.32 0.31 1.13 0.72 0.36

Bang 3.2. Két qud ddanh gid dé \ap lai cia phwong phdp déi véi nén mau nwéc bién

va nwéC ngam

Nong d6 khao sat d6i voi nén mau | Nong do khao sat doi vai nén mau
Lan nude bién (mg/L) nudc ngam (mg/L)
0.1 0.5 1.0 0.5 2.5 5.0
1 0.121 0.522 1.028 0.488 2.437 4.889
2 0.096 0.489 0.958 0.459 2.586 5.052
3 0.114 0.478 0.989 0.533 2.531 5.094
4 0.089 0.471 1.043 0.479 2.489 4.832
5 0.094 0.521 1.022 0.485 2.495 5.099
6 0.099 0.592 0.969 0.445 2.556 4.883
7 0.079 0.493 1.021 0.539 2.418 5.028
8 0.121 0.458 0.979 0.492 2.409 4.909
9 0.096 0.533 0.942 0.489 2.549 5.132
10 0.113 0.491 1.014 0.563 2.565 5.009
Trung binh 0.102 0.505 0.997 0.497 2.504 4.993
RSD, (%) 14.0 7.7 3.4 7.4 2.6 2.1
PRSD, (%) 11.3 8.9 8.0 8.9 7.0 6.3
HorRat (r) 1.23 0.87 0.42 0.83 0.37 0.34

> D6 1ap lai ctia phép thir hoan toan phu hop véi yéu cau (RSD, < PRSD)).
> Tét ca cac ty s Horwitz cua cac nén mau tai cic mirc ndng do khao sat nim
trong khoang 0.3 dén 1.3 & Phuong phap dat yéu cau vé do lip lai.
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3.1.2. Danh gid dp tdi lip PTN

Dé danh gia do tai lap PTN RSDg,, chling t6i tién hanh nhu sau:

nudc ngam.

Chuan bj mot lugng mau du 16n cho qua trinh phan tich kéo dai.

trong khoang 1am viéc ctia phuong phap, mdi ndng d6 phan tich 3 mau.

Két qua duoc trinh bay trong bang sau:

Hai can b6 tién hanh phén tich luan phién trong thoi gian 10 ngay lam viéc.

Bang 3.3. Két qud danh gia dé téi lap PTN déi véi nén mdu nwéc thdi

Thuc hién khao sat vo1 4 nén mau khac nhau: nudc thai, nwdéc mat, nudc bién,

Thuc hién phan tich tat cd 4 nén mau, moi nén mau phan tich 3 muc nong do

Nuwoe thai
Ngay Nong d6 0.5 mg/L Nong d6 2.5 mg/L Nong d6 5.0 mg/L
Maul | Mau2 | Mau3 [ Maul | Mau2 | Mau3 | Mau 1l | Mau2 | Mau 3

1 0.448 | 0.488 | 0.482 | 2.482 | 2593 | 2.552 | 5.033 | 4.995 | 5.054
2 0.503 | 0.472 | 0.442 | 2439 | 2439 | 2439 | 4941 | 5.082 | 4.951
3 0.552 | 0.482 | 0.509 | 2.582 | 2.443 | 2.405 | 4.903 | 4914 | 4.903
4 0.439 | 0.511 | 0.573 | 2.544 | 2592 | 2.539 | 5.104 | 5.109 | 5.068
5 0.482 | 0.552 | 0.528 | 2.459 | 2,538 | 2.599 | 5.078 | 5.068 | 5.114
6 0.477 | 0.459 | 047 | 2481 | 2493 | 2.481 | 4.937 | 4937 | 4.932
7 0.53 | 0.498 | 0.538 | 2.533 | 2.452 | 2489 | 4.997 | 4.962 | 4.906
8 0.583 | 0.429 | 0.478 | 2.582 | 2.448 | 2.522 | 5.074 | 5.088 | 5.038
9 0.469 | 0.562 | 0.491 | 2.501 | 2.453 | 2.569 | 5.532 | 4.892 | 4.992
10 0.489 | 0.519 | 0.488 | 2.558 | 2.573 | 2.429 | 5.093 | 5.045 | 4.942
B 0.4972 | 0.4972 | 0.4999 | 2.5161 | 2.5024 | 2.5024 | 5.0692 | 5.0092 | 4.99
Sr; 0.0457 | 0.0407 | 0.0379 | 0.0509 | 0.0650 | 0.0645 | 0.1777 | 0.0793 | 0.0743
S 0.0416 0.0605 0.1203

X 0.498 2.507 5.023

Sxib 0.0049 0.0250 0.1306

Nte 10 10 10

SL 0.0131 0.0174 0.0161

Srw 0.0436 0.0630 0.1213
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Nuwére thai
Ngay Nong d6 0.5 mg/L Nong d6 2.5 mg/L Nong d6 5.0 mg/L
Maul | Mau2 | Mau3 | Maul | Mau2 | Mau3 | Maul | Mau2 | Mau 3
RSDgw 8.7 2.5 2.4
PRSDgy 17.8 13.9 12.6

Bang 3.4. Két qud ddanh gid dé tai lap PTN déi véi nén mdu nuéc mat

Nuwéc mat
Ngay Nong d6 0.1 mg/L Nong d6 0.5 mg/L Nong d6 1.0 mg/L
Maul | Mau2 | Mau3 | Maul | Mau2 | Mau3 | Maul | Mau2 | Mau 3
1 0.089 | 0.088 | 0.084 | 0.512 | 0.448 | 0.572 | 1.083 | 0.968 | 1.011
2 0.112 | 0.121 | 0.095 | 0.593 | 0.482 | 0.492 | 1.033 | 0.909 | 0.958
3 0.094 | 0.079 | 0.095 | 0.489 | 0.538 | 0.428 | 0.995 | 1.052 | 1.049
4 0.103 | 0.113 | 0.113 | 0.466 | 0.544 | 0.553 | 0.948 | 1.079 | 0.958
5 0.093 | 0.087 | 0.121 | 0.539 | 0.474 | 0.549 | 1.062 | 0.958 | 1.039
6 0.095 | 0.079 | 0.095 | 0.525 | 0.501 | 0.519 | 0.958 | 0.982 | 0.958
7 0.079 | 0.088 | 0.094 | 0.442 | 0.511 | 0.489 | 0.927 | 1.042 | 0.974
8 0.112 | 0.109 | 0.102 | 0.421 | 0.473 | 0.532 | 1.021 | 1.069 | 1.023
9 0.094 | 0.099 | 0.088 | 0.572 | 0.461 | 0.471 | 1.042 | 0.943 | 1.042
10 0.101 | 0.121 | 0.098 | 0.458 | 0.523 | 0.531 | 0.968 | 1.022 | 0.972
TB | 0.0972 | 0.0984 | 0.0985 | 0.5017 | 0.4955 | 0.5136 | 1.0037 | 1.0024 | 0.9984
Sr; | 0.0102 | 0.0165 | 0.0111 | 0.0565 | 0.0330 | 0.0436 | 0.0524 | 0.0583 | 0.0381
S, 0.0129 0.0454 0.0503
Xt 0.098 0.504 1.002
Sxtb 0.0023 0.0291 0.0087
NTe 10 10 10
S 0.0040 0.0110 0.0157
Srw 0.0135 0.0467 0.0527
RSDgw 13.8 9.3 5.3
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Nuwéc mat
Ngay Nong d6 0.1 mg/L Nong d6 0.5 mg/L Nong d6 1.0 mg/L
Maul | Mau2 | Mau3 | Maul | Mau2 | Mau3 | Mau 1 | Mau 2 | Mau 3
PRSDgy 22.6 17.8 16.0

Bang 3.5. Két qud ddanh gid dé tai lap PTN déi véi nén mdu nwéce bién

Nuéc bién
Ngdy | Nongdo 0.050 mg/L Nong d6 0.500 mg/L Nong d6 1.000 mg/L
Maul | Miu2 | Mau3 | Maul | Mau2 | Mdu3 | Mau 1l | Mau 2 | Mau 3
1 0.089 | 0.099 | 0.094 | 0.469 | 0.521 | 0.531 | 1.011 | 0.948 | 1.044
2 0.121 | 0.104 | 0.112 | 0.538 | 0.544 | 0.499 | 0.948 | 0.958 | 1.029
3 0.079 | 0.084 | 0.089 | 0.442 | 0.487 | 0.479 | 1.054 | 1.052 | 0.958
4 0.085 | 0.118 | 0.078 | 0.549 | 0.529 | 0.501 | 0.949 | 1.102 | 0.996
5 0.108 | 0.093 | 0.092 | 0.429 | 0.445 | 0.521 | 1.033 | 1.047 | 1.005
6 0.083 | 0.121 | 0.099 | 0.459 | 0.519 | 0.541 | 0.948 | 0.958 | 1.021
7 0.113 | 0.085 | 0.102 | 0.511 | 0.472 | 0.538 | 0.962 | 1.039 | 0.958
8 0.079 | 0.113 | 0.077 | 0.583 | 0.439 | 0.474 | 1.051 | 1.065 | 1.047
9 0.103 | 0.089 | 0.085 | 0.539 | 0.502 | 0.522 | 1.044 | 0.968 | 1.028
10 0.089 | 0.091 | 0.094 | 0.522 | 0.522 | 0.559 | 0.948 | 1.032 | 0.954
TB | 0.0949 | 0.0997 | 0.0922 | 0.5041 | 0.498 | 0.5165 | 0.9948 | 1.0169 | 1.004
Sr; | 0.0151 | 0.0137 | 0.0107 | 0.0514 | 0.0361 | 0.0277 | 0.0478 | 0.0542 | 0.0361
S, 0.0133 0.0396 0.0467
Xip 0.096 0.506 1.005
Sxtb 0.0120 0.0298 0.0351
Nrg 10 10 10
S, 0.0018 0.0082 0.0097
Srw 0.0134 0.0405 0.0477
RSDgy 14.0 8.1 4.8
PRSDgy 22.6 17.8 16.0
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Bang 3.6. Két qud ddanh gid dé téi lgp PTN déi véi nén mau nwéc ngam

Nuée ngam
Ngay Nong d6 0.5 mg/L Nong d6 2.5 mg/L Nong d6 5.0 mg/L
Maul [ Miu2 | Mau3 | Maul | Mau2 | Mau3 | Mau 1 | Mau 2 | Mau 3
1 0.449 | 0.477 | 0.488 | 2.445 | 2492 | 2.449 | 4.553 | 4.994 | 4.982
2 0.512 | 0.519 | 0.541 | 2.496 | 2.419 | 2.593 | 5.009 | 4.962 | 5.044
3 0.495 | 0492 | 0523 | 254 | 2422 | 2.414 | 5.105 | 5.057 | 5.019
4 0.533 | 0.503 | 0.515 | 2582 | 2.542 | 2579 | 4905 | 5.114 | 5.113
5 0.549 | 0.533 | 0.492 | 2599 | 2.553 | 2.442 | 4952 | 5.094 | 4.951
6 0.429 | 0.498 | 0.488 | 2.459 | 2492 | 2.462 | 4962 | 4.892 | 5.034
7 041 | 0.572 | 0.573 | 2.452 | 2563 | 2.582 | 5.064 | 4973 | 4.921
8 0.477 | 0.546 | 0.484 | 2.483 | 2.596 | 2.508 | 4.997 | 5.073 | 4.892
9 0.506 | 0.499 | 0.470 | 2.539 | 2,551 | 2.432 | 5.047 | 5.089 | 5.104
10 0.539 | 0.569 | 0.509 | 2.449 | 2505 | 2.414 | 4924 | 4932 | 4.955
TB 0.4899 | 0.5208 | 0.5083 | 2.5044 | 2.5135 | 2.4875 | 4.9518 | 5.018 | 5.0015
Sr; 0.0477 | 0.0330 | 0.0310 | 0.0571 | 0.0590 | 0.0722 | 0.1537 | 0.0772 | 0.0743
S 0.0380 0.0631 0.1082
Xib 0.506 2.502 4.990
Sxib 0.0492 0.0417 0.1090
Nt 10 10 10
SL 0.0099 0.0150 0.0042
Srw 0.0392 0.0649 0.1082
RSDgw 7.8 2.6 2.2
PRSDgry 17.8 13.9 12.6

> Két qua thyc nghiém cho thiy d6 tai 1ap PTN cua phép thir hoan toan phu hop
v6i yéu cau (RSDgy < PRSDRy).
> Qua tinh toan a9 lap lai va dd tai lip PTN, c6 thé két ludn d6 chum cia
phép do phii hop véi yéu ciu ciia phwong phap.
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3.2. PANH GIA PO PUNG CUA PHUONG PHAP

Dé danh gia d6 ding cua phwong phap, tién hanh danh gia hiéu suit thu hdi cua
phuong phap.

bé danh gia hiéu suét thu hoi, str dung nén mau la cac miu thue duoc léy tai hién
truong (nudce thai, nude mit, nude bién, nude ngdm), day chinh 13 cac mau duge sir
dung dé danh gia d6 chum cua phuong phap. Tién hanh thém chuan tir dung dich
chuan gdc va phan tich cac mau dé xac dinh do thu hdi cia phuong phap.

Két qua xac dinh do thu hdi cta phép thir duoc thé hién trong bang sau:

Bang 3.7. Két qud ddanh gid dé thu héi nguyén té Cu trong nén mau nuéc thai va

nuwoc mat

Nudc thai Nudc mat

st | A F | |(F-1)| H A B | | (F=n| H
mg/L | mg/L | mg/L | mg/L | % | mg/L | mg/L | mg/L | mg/L | %

1 | 2000 | 4289 | 2.119 | 2.170 | 108.5 | 0.500 | 0.604 | 0.162 | 0.442 | 88.4
2 |2000 |4319 | 2571 | 1.748 | 87.4 | 0.500 | 0.609 | 0.104 | 0.505 | 101.0
3 | 2.000 | 4384 | 2.163 | 2.221 | 111.1 | 0.500 | 0.598 | 0.138 | 0.460 | 92.0
4 | 2000 | 4357 | 2.389 | 1.968 | 98.4 | 0.500 | 0.594 | 0.044 | 0.550 | 110.0
5 | 2.000 | 4328 | 2.438 | 1.890 | 94.5 | 0.500 | 0.589 | 0.129 | 0.460 | 92.0
6 | 2.000 | 4362 | 2.195 | 2.167 | 108.4 | 0.500 | 0.598 | 0.146 | 0.452 | 90.4
7 |2.000 | 4367 | 2.412 | 1.955 | 97.8 | 0.500 | 0.602 | 0.121 | 0.481 | 96.2
8 |2.000 | 4318 | 2.279 | 2.039 | 102.0 | 0.500 | 0.601 | 0.089 | 0.512 | 102.4
9 |2.000 | 4367 | 2.401 | 1.966 | 98.3 | 0.500 | 0.605 | 0.138 | 0.467 | 93.4
10 | 2.000 | 4.387 | 2.122 | 2.265 | 113.3 | 0.500 | 0.592 | 0.059 | 0.533 | 106.6
H yéu ciu: 85— 115% H yéu ciu: 85— 115%

Bang 3.8. Két qud ddanh gid dé thu haoi nguyén té Cu trong nén mau nuéc bién va
nwéc Ngam

Nuwde bién Nwée ngam

stt | A F | | (F-1)| H A F L (F-1| H
mg/L | mg/L | mg/L | mg/L | % | mg/L | mg/L | mg/L | mg/L | %

1 | 0500 | 0618 | 0.182 | 0.436 | 87.2 | 0.500 | 0.698 | 0.218 | 0.480 | 96.0
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Nuére bién Nuwée ngam
Stt | A | |(F-n| H A F |l | (F-1| H
mg/L | mg/L | mg/L | mg/L | % | mg/L | mg/L | mg/L | mg/L | %
2 | 0.500 | 0.632 | 0.106 | 0.526 | 105.2 | 0.500 | 0.705 | 0.183 | 0.522 | 104.4
3 | 0.500 | 0.618 | 0.122 | 0.496 | 99.2 | 0.500 | 0.701 | 0.256 | 0.445 | 89.0
4 | 0.500 | 0.622 | 0.164 | 0.458 | 91.6 | 0.500 | 0.729 | 0.164 | 0.565 | 113.0
5 | 0500 | 0.638 | 0.119 | 0.519 | 103.8 | 0.500 | 0.713 | 0.238 | 0.475 | 95.0
6 | 0.500 | 0.641 | 0.073 | 0.568 | 113.6 | 0.500 | 0.732 | 0.205 | 0.527 | 105.4
7 | 0.500 | 0.636 | 0.146 | 0.490 | 98.0 | 0.500 | 0.712 | 0.231 | 0.481 | 96.2
8 | 0.500 | 0.644 | 0.169 | 0.475 | 95.0 | 0.500 | 0.702 | 0.271 | 0.431 | 86.2
9 | 0.500 | 0.653 | 0.122 | 0.531 | 106.2 | 0.500 | 0.699 | 0.179 | 0.520 | 104.0
10 | 0.500 | 0.639 | 0.165 | 0.474 | 94.8 | 0.500 | 0.711 | 0.199 | 0.512 | 102.4
H yéu cau: 85— 115% H yéu cau: 85— 115%

> Két qua thuc nghiém cho thdy d6 thu hoi cia phép thir dbi voi tit ca 4 nén

mAau hoan toan phu hop véi yéu cau ciia phuwong phép.

> Qua tinh toan d6 thu hoi cia mdi phép thir, c6 thé két luan do dung cta phép

do phu hop véi yéu cau ciia phuong phép.

3.3. GIOI HAN PHAT HIEN VA GIOlI HAN PINH LUQNG CUA

PHUONG PHAP

Két qua do dac va tinh toan gi6i han phat hién va giéi han dinh luong cia

phuong phap dugc thé hién trong bang sau:

Bang 3.9. Két qud xdc dinh gidi han phét hién va gidi han dinh lwong

Két qua do mau trang d6i véi timg nén mau gia do PTN ché tao

(mg/L)
Nudc thai Nudc mat Nudc bién Nudc ngam
I:;;fnd(‘r’;;? 0.02 0.02 0.02 0.02
Lin 1 0.0191 0.0158 0.0094 0.0176
Lin 2 0.0292 0.0218 0.0205 0.0136
Lin 3 0.0119 0.0283 0.0283 0.0195
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Két qua do mau trang d6i véi timg nén mau gia do PTN ché tao
(mg/L)
Nudc thai Nudc mat Nudc bién Nudc ngam

Lan 4 0.0305 0.0144 0.0195 0.0231

Lan 5 0.0183 0.0197 0.0313 0.0189

Lan 6 0.0194 0.0226 0.0202 0.0204

Lan 7 0.0307 0.0189 0.0194 0.0192

Lan 8 0.0312 0.0185 0.0202 0.0296

Lan 9 0.0183 0.0303 0.0173 0.0283

Lan 10 0.0198 0.0276 0.0286 0.0279

Crs 0.0228 0.02179 0.02147 0.02181

Sr 0.0069 0.0054 0.0064 0.0053

%H 114.2 108.95 107.35 109.05

LOD (mg/L) 0.019 0.015 0.018 0.015
LOQ (mg/L) 0.069 0.054 0.064 0.053

Cspike < 10*LOD DPat Pat bat bat
Cspike > LOD DPat Pat bat bat
SIN>25 Dat Pat Pat Pat
S/IN <10 Pat Pat Pat Pat
%H > 85 Dat Pat Pat Pat
%H < 115 DPat Pat Pat Pat

> Dé dam bao tinh chinh xac cua két qua phan tich, phuong phap chi ap dung
ddi v&i cac nén mau c¢b ham luong Cu 16n hon hodc b?mg gi61 han dinh lugng cua
phuong phap tuong tmg véi nén mau do.
3.4. UOC LUQONG PQ KHONG PAM BAO PO CUA PHUONG PHAP
3.4.1. Nguéon dp KDBD

Do KPBP ciia két qua xac dinh ham lugng Cu trong mau nude mdi truong duoc
tinh toan thong qua quy tac lan truyén sai so.

Theo tién trinh thuc hién phép thur, nguén do KbBD cua quy trinh x4c dinh bao
gdm cac yéu to sau:

- u(Cy): bo KBBD cua dung dich chuan lam viéc (dung dé dung duong chuén).
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- u(Cc,): D6 KPBD cuia ham lugng Cu trong mau tinh tir dudng chuan.
- Uy D6 KPBD cua dé lap lai cua két qua phan tich (d6 chum).
- uy: Do KDBD cuia d6 thu hdi cua phuong phap (d6 dung).

Khi d6, d6 khong dam bao do tong hop dugc tinh theo cong thic:

u u u u
- C 7 2 Clv 2 + CCu 2 + r 2 + H\2
u=C,, J 8 (Y + (Y + (N ()

Iy
3.4.2. Pinh lwong cdc nguon dp KPDBD thanh phin
3.4.2.1. Pé KPBD ciia cdc dung dich chudn lam viéc

Chuén bi cac dung dich chuan lam viéc ¢ néng do6 0.1 mg/L; 0.5 mg/L; 1 mg/L;
2.5 mg/L; 5 mg/L tir dung dich chat chuan gdc c¢6 nong do Cu 1a 1000 + 2 mg/L dé xay
dung dudng chuan theo cac bude sau:

(Pha lodng 100 lan) (Pha lodng 2 lan) 5.0
1000 mg/L 10 mg/L -
> MiCuopipet 1000 uL > Pipet 25mL (lay 25 mg/L
(lay 500 uL) — mL) -
» Binh dinh mirc 50 mL » Binh dinh mirc 50mL
(Pha lodng 4 lan)
10 mg/L - 2.5 mg/L
» Pipet 25mL (lay 25 mL)

» Binh dinh mirc 100mL

(Pha loang 10 lan) 1.0
10 mg/L -
> Pipet 5mL (liy 5 mL) mg/L
» Binh dinh mrc 50mL
(Pha lodng 2 lan)
1.0 mg/L 0.5 mg/L

> Pipet 25mL (lay 25 mL)

» Binh dinh mirc 50mL

(Pha lodng 10 lan)
1.0 mg/L - 0.1 mg/L
» Pipet SmL (lay 5 mL)

» Binh dinh mrc 50mL
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Ngudn d¢6 KDBD cho viéc pha timg dung dich chuan duoc tong hop trong bang
Sau:
0.050 mg/L | 0.500 mg/L | 1.000 mg/L | 2.500 mg/L | 5.000 mg/L | 10.00 mg/L
» Uy » Uy » Ucy-10 » Ucy10 » Ucy10 > Ucy-1000
> Upps > Upp2s > Upps > Uppzs > Uppzs > Umpp
> Ubdm100 > Ubdmso % Ubdmso > Ubdm100 > Ubdmso > Ubdmso

% Dung dich chuan gbc nong d6 1000 + 2 mgCu/L, DKDB ctia thanh phan nay

la:

2
Uc,-1000 = ﬁ =1.155 (mg/L)

% Micropipet 1000ul, cac yéu t6 anh huong: sai sb cua micropipet, do lip lai
(thao tac 1ay mau).

o Sai sb ctia micropipet do nha san xuat cung cép 1a 1uL. P6 KPB cua

thanh phan nay la:
1
=== 0.58 (uL) = 0.00058 (mL)

o Do lap lai: dugc xéac dinh bﬁng cach can 10 1an céac thé tich nudc (nhiét
d6 cia nudc & 25°C, khdi luong riéng d = 0.997043 g/mL) tir vach

500pl cia micropipet (my ....,m;o). PO khong dam bao do thanh phan
nay la:

U, = StdEV(Vl,. . .,Vlo). Voi vV, = %

Tinh duoc up = 0.0031 (ML)

Nhu vy, u,,, =+u’ +u? =+/0.00058% +0.0031* =0.0031 (ML)
% Pipet thang SmL, cic yéu t6 anh huong: sai s cua pipet, do 1ap lai (thao tac
lay mau).
o Sai sd cta pipet do nha san xuét cung cép 1a 0.03mL. D6 KPB cua
thanh phan nay la:
u, = 003 _ 0.017 (mL)
V3
o b3 lap lai: duge xéac dinh b?lng cach can 10 1an céac thé tich nudc (nhi¢t
d6 cta nudc & 25°C, khdi luong riéng d = 0.997043 g/mL) tir vach
SmL ctia pipet (M, ....,my0). D6 khong dam bao do thanh phan nay la:

. m.
Up = stdev(vy,...,vig). V&i v, = ?I
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Tinh dugc u, = 0.025 (mL)

Nhu vy, u,,q =Ju? +u? =40.017> +0.025? =0.030 (mL)

% Pipet bau 25mL, cac yéu td anh hudng: sai sb cua pipet, d6 lip lai (thao tac
14y mau).
o Sai sb cua pipet do nha san xuit cung cép 13 0.2mL. B6 KPB cua
thanh phan nay la:
0.2
u, =—==0.12(mL)

V3

o b3 lap lai: duge xéc dinh bﬁng cach can 10 1an céac thé tich nudc (nhié¢t
d6 cua nudc ¢ 25°C, khdi luong riéng d = 0.997043 g/mL) tir vach
25mL cua pipet (my ....,mo). D6 khong dam bao do thanh phan nay la:

Up = stdev(Vvy,...,vi). V&i v, = %

Tinh dugc u, = 0.023 (mL)

Nhu vAy, u,,5 = yJuf +u? =+/0.0122 +0.023? =0.12 (mL)

+» Binh dinh mtc 50mL, cac yéu t6 anh huong: sai s6 cua binh dinh muc, do lap

lai (thao tac 1ay mau).
o Sai sb cta binh dinh mtc do nha san xuét cung cip 13 0.06mL. Do

KPB cua thanh phan nay 1a:
u 0—\/0; =0.035(mL)

o bad lap lai: dugc xac dinh bﬁng cach can 10 1an cac thé tich nudc (nhiét
dd cta nudc & 25°C, khoi lugng riéng d = 0.997043 g/mL) tir vach
50mLcua binh dinh mtc (m; ....,m;p). PO khong ddm bio do thanh

phan nay 1a:
U, = StdEV(Vl,. . .,Vlo). Voi vV, = %

Tinh duoc up = 0.0081 (ML)

Nhu Vay, u,, =Ju’ +u? =+/0.035° +0.0081% =0.036 (mL)

+ Binh dinh muc 100mL, cac yéu td anh huong: sai sb ctia binh dinh muc, d6
1ap lai (thao tac lay mau).
o Sai s6 clia binh dinh mirc do nha san xuét cung cap 14 0.1mL. Py KDB
cua thanh phan nay la:
_01

=75 =0058(mL)

34



Thuyét minh dé tai NCKH Chuong |11

o Do 1ap lai: dugc xac dinh béng cach can 10 1an cac thé tich nude (nhiét
d6 cta nudc & 25°C, khéi luong riéng d = 0.997043 g/mL) tir vach

50mLcua binh dinh mirc (m;j....,m;p). D§ khong dam bao do thanh
phan nay la:

U, = stdev(Vy,...,vig). VOi v, = %

Tinh dugc u, = 0.068 (mL)

Nhu Vay, u,,10 =1 +12 =+/0.058% +0.036% = 0.068 (ML)

= PKDB tong hop cia cice dung dich chuan lam viéc nhu sau:
Dung dich chudn Cu 10 mg/L:

2 2 2
R RGN

_ [1.155]2 (0.0031)2 [0.036)2
=10 x + +
1000 05 50

=0.064 (mg/L)

- Dung dich chuan ndng d6 10 + 0.063 mgCu/L
Dung dich chudn Cu 5 mg/L:

2
Uy, o =5x% (udd10)2+£upp25) +(“bdm50j2
10 25 50
~ [0.064j2 [0.12)2 (o.oaa)2
=5x + +
10 25 50

=0.040 (mg/L)

- Dung dich chuan ndng dd 5 + 0.039 mgCu/L
Dung dich chudn Cu 2.5 mg/L:

2 2 5
Ug,.p5 = 2.9 (udﬂj + (@] + ( “bdmmoj
10 25 100
2 2 2
_ (0.064j (0.12) (0.068)
- 25 X [— + +
10 25 100

=0.020 (mg/L)

- Dung dich chuan nong d6 2.5 + 0.020 mgCu/L
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Dung dich chudn Cu 1.0 mg/L:
2 2 2
u.  =10x (”ddmj +[upp5j +[Mbdm50)
cat 10 5 50
_ (0.064]2 (0.030]2 (0.036] ?
=10x — | + +
10 5 50

=0.0089 (Mg/L)

- Dung dich chuan ndng d6 1 + 0.0088 mgCu/L
Dung dich chudn Cu 0.5 mg/L:

2
u =0.5x (@jz +[Mj +(ubdm50)2
Cu-0.5 1 25 50
_ [o.oosgj2 [0.12j2 [o.osesj2
- 05)( + +
1 25 50

=0.0050 (mg/L)

- Dung dich chuan nong d% 0.5 £ 0.0050 mgCu/L
Dung dich chudn Cu 0.1 mg/L:

2 2 2
u u u

om0t () o125 1)

_ (0.0089)2 [o.osoj2 (0.036)2

=0.1x + +| ——

1 5 50

=0.0011 (mg/L)

- Dung dich chuan nong d6 0.1 £ 0.0011 mgCu/L

3.4.2.2. Pé KPBD ciia nong dé mdu tinh tiv dwong chuin
X4y dung phuong trinh dudng chuan c6 dang y = a + b.x véi y 1a gia tri d6 hip
thu cta dung dich chuin (Abs) va x 1a ndng do cua cac dung dich chuan (mg/L).

Tinh toan sai s6 du Syix ctia phuong trinh y = a + bx theo cong thirc:

Véi: i 1a d6 hap thu ctia dung dich chuan do truc tiép trén thiét bi,
¥i 1a gia tri do héap thu tinh lai trén duong chuan tng voi ndng do ;.
n 12 s6 diém trén duong chuén.

Khi d6 tinh duoc:
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N2
uC :Sy/x _+£+ (y,(,)-y)
“ b n m bz, é(x._ ;)2

i=1

Vo: )70 1a tin hi€u do trung binh cua mau thuc;

)_/ 1a tin hiéu do trung binh ctia cc dung dich chuén.

Xi 1a ndng do cua ting dung dich chuén.

x 14 ndng d6 trung binh ctia cac dung dich chuan.

n la s0 di€m trén duong chuan.

m la so lan do mau thuec.

Doi voi nén mau nwoc thai va nwoc ngam

Két qua do do hép thu ctia cac dung dich chuan 1am viéc nhu sau:

C, C, Cs C, Cs Ce
Néng do (mg/L) 0 0.1 05 1.0 25 5
Do hap th
Q( Aips)t 4 0.0002  0.0055 00277 00549 01368  0.2735

Tt d6 tinh duge: Sy = 0.000123

P6i voi mdi nén mau, chuin bj mau thye & 3 mirc néng do trong dai lam viéc:
~0.5 mg/L; ~2.5 mg/L; ~5.0 mg/L. Mdi mau do lap 3 1an = Tinh ugs); Ugs); Us.o)-

Két qua do dac va tinh toan do KPBP cua timg nén miu ¢ cac nong do khac
nhau dugc thé hién trong bang sau:
Bang 3.10. Két qud khdo sdt dé KPBD tinh tir dwong chudn déi véi nén mau nuwdc

thdi va niréc ngam

NUOC THAI NUGC NGAM
Do hap thu | Do hap thu | Do hip thy | Do hip thu | Do hap thu | D6 hip thu
STT |cia mau thue|cta mau thuce|cta mau thuc |ciia mau thuc |ciia mau thuc |ctia mau thuc

onongdd | onéngdd | ondngdd | ondngdd | dnongdd | o ndng dd
~0.5mg/L | ~2.5mg/L | ~5.0mg/L | ~0.5mg/L ~2.5mg/L ~5.0mg/L

1 0.0269 0.1359 0.2709 0.0271 0.1355 0.2721

2 0.0271 0.1361 0.2711 0.0267 0.1359 0.2714

3 0.0274 0.1357 0.2721 0.0263 0.1362 0.2719

Ue,. 0.010 0.009 0.033 0.010 0.009 0.033
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Doi voi nén mau nwoc mat, nwoc bién

Két qua do do hfip thu ctia cac dung dich chuan 1am viéc nhu sau:

Cy C, Cs C,
Nong d6 (mg/L) 0 0.1 0.5 1.0
D6 hip thy (Abs) 0.0002 0.0055 0.0277 0.0549

Tt d6 tinh duge: Sy, = 0.000149

D61 vé1 moi nén mau, chuan bi mau thuc ¢ 3 muc nong do trong dai lam viée:

~0.1 mg/L; ~0.5 mg/L; ~1.0 mg/L. Mdi mau do lip 3 lan > Tinh Uo.1); Ue.5); UL.o)-

Két qua do dac va tinh toan d0 KPBD cua nén mau nudc mat va nudc bién & cac

ndng do khac nhau dugc thé hién trong bang sau:

mat va nudc bién

Bang 3.11. Két qud khdo sdt dé KPBD tinh tir dwrong chudn déi véi nén mau nuwdc

NUGC MAT NUGC BIEN
Do hap thu | D6 hap thu | Do hip thy | Do hip thu | Do hap thu | D6 hap thu
STT |ctia mau thue|cta mau thuce|cta mau thuc |ciia mau thuc |ciia mau thuc |ctia mau thuc
o néng do o néng do o néng do o néng do 0 néng do o néng do
~0.1mg/L | ~0.5mg/L | ~1.0mg/L | ~0.1mg/L ~0.5mg/L ~1.0mg/L
0.0054 0.0273 0.0538 0.0053 0.0274 0.0542
0.0053 0.0268 0.0535 0.0051 0.0271 0.0538
0.0051 0.0264 0.0537 0.0052 0.0273 0.0539
0.019 0.0058 0.036 0.019 0.0063 0.037

3.4.2.3. D¢ KDBD cua do lap lai
Thuc hién phén tich ldp lai mau 3 1an, tinh toan do lap lai S, = stdev(Xy, Xz, X3).
Tu do6, tinh dugc d0 KDPBD ctia d0 1ap lai theo cong thire:
S

—_ r

u —_
" n

Véin 12 s6 1an do lap lai mau (n = 3).

Két qua tinh toan d0 KBBD cua d¢ lap lai (u,, mg/L) duoc thé hién trong cac
bang sau:
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Bang 3.12. Két qud khdo sdt d¢ KPBD ciia d6 1ap lai

NUOC THAI NUGC NGAM
STT | Méu thuc & | Mau thyc ¢ | Mau thyc 6 | Mau thyc & | Mau thye ¢ | Mau thuc &
nong do nong do nong do nong do nong do nong do
~0.5mg/L | ~25mg/L | ~5.0mg/L | ~0.5mg/L | ~2.5mg/L | ~5.0mg/L
1 0.488 2.483 4.952 0.492 2.475 4.974
2 0.492 2.486 4.956 0.485 2.483 4.962
3 0.498 2.479 4.974 0.478 2.488 4971
Uy 0.00266 0.0021 0.0068 0.00423 0.0037 0.0038
NUOC MAT NUOC BIEN
STT Mau thyc & | Mau thuc & | Mau thuc & | Mau thuc & | Mau thyc & | Mau thuc &
nong do nong do nong do nong do nong do nong do
~0.lmg/L | ~0.5mg/L | ~1.0mg/L | ~0.lmg/L | ~0.5mg/L | ~1.0mg/L
1 0.0958 0.4953 0.9788 0.0939 0.4972 0.9861
2 0.0939 0.4862 0.9734 0.0903 0.4917 0.9788
3 0.0903 0.4789 0.9770 0.0921 0.4953 0.9807
Uy 0.00161 0.00475 0.00161 0.00105 0.00161 0.0022
3.4.2.4. D4 KDBD ciia dj thu hoi

DP6i voi moi nén mau tai cdc mirc nong do khac nhau, thuc hién thém chuan dé

xéac dinh %thu hoi. Thue hién phan tich 1ap lai 3 lan d6i v6i mdi phép do, tinh toan do
thu hoi H theo cong thic:

H (%) = X 100%

Trong do:

F 13 ndng do tong cuia mau dd thém chuan;

Ila néng d6 ctua mau nén;

(F — 1) 1a nong d6 thém tinh duoc;

A 1a ndng d6 chuan thém vao tinh toan trén 1y thuyét.

Khi do, tinh toan dugc d6 KDBD cuia do thu hoi theo cong thic:

. S§+sf 5
u, =H \/(m) +(

Cac nong do chuan thém vao tirng mau dugc thé hién trong bang sau:

Uy

A)2
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Bang 3.13. Chudn bi mdu khdo sdt dé KPBP ciia do thu héi

Dung | (s | Dungdich | Cho vao Pha lodng (néu c6)
Miuthe | PPl | hégion | CMuen | binhdimh | Dung | Chovao | 5
loat (mL) nong do murc loai | pipet 14y | bdm loai
(mL) (mg/L) (mL) (mL) (mL)
Nudc thai 1 1 10 50 - - 0.2
Nudc thai 5 5 10 50 - - 1
Nudc thai 25 25 10 50 25 50 2.5
Nu6c mat 1 1 10 50 - - 0.2
Nué6c mat 5 5 10 50 - - 1
Nudc mit 25 25 10 50 25 50 2.5
Nuéc bién 1 0.5 10 50 - - 0.1
Nudc bién 1 1 10 50 - - 0.2
Nuéc bién 5 5 10 50 25 50 1
Nudc ngam 1 0.5 10 50 - - 0.1
Nudc ngdm 1 1 10 50 - - 0.2
Nudc ngdm 5 5 10 50 25 50 1

Két qua phan tich mau va tinh todn uy duoc thé hién trong bang sau:

Bang 3.14. Két qud khdo sdt dg KPBP cia dé thu hoi

Nong d6 ~ 0.5 (mg/L) Nong d6 ~ 2.5 (mg/L) Nong d6 ~ 5.0 (mg/L)
NUOC| A |
: F | A F A F |
THAI |(ma/L H mg/L| H H
( Yl mgn|may " (o) mg/L)|* ; (mg/L) (mg/L) |(mg/L)
Lan 1 0.2 10.6491(0.458 |0.955| 1 3.279 12.301(0.978| 2.5 |6.042|3.588|0.982
Lan 2 0.2 10.65410.46210.960| 1 3.267 12.32410.943| 2.5 |6.028 |3.5064 |0.986
Lan 3 0.2 10.65110.4601(0.955| 1 3.266 12.31710.949| 25 |5.998 |3.576|0.969
B 0.2 10.6513/0.4600/0.957 1 13.270712.31410.957| 2.5 16.0227(3.5760/0.979
Uy 0.044 0.012 0.010
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Nong d6 ~ 0.5 (mg/L)

Nong d6 ~ 2.5 (mg/L)

Nong d6 ~ 5.0 (mg/L)

NUOC A |
\ Fo| o A | F AL F |
NGAM | (ma/L H mg/L| H H
( oty mar) " (man) mgL) | ; (mg/L) (/L) mg/L)
Lan 1 0.2 10.6621(0.47810.920| 1 3.427 12.468(0.959| 2.5 |6.298 |3.858|0.976
Lan 2 0.2 10.67310.48410.945| 1 3.419 |12.452(0.967| 2.5 |6.306|3.874|0.973
Lan 3 0.2 10.67910.489(0.950| 1 3.422 1247110951 25 |6.318|3.886|0.973
2.463
B 0.2 10.6713/0.4837/0.938| 1 |3.4227 5 0.959| 2.5 16.3073(3.8727/0.974
Uy 0.044 0.011 0.008
Nong d6 ~ 0.1 (mg/L) Nong d6 ~ 0.5 (mg/L) Nong d6 ~ 1.0 (mg/L)
NUOC| A |
< F | A F A F |
MAT |(mg/L H ma/L| H H
( Vg " man) (mg/L) | ; (mg/L) (/L) (mgrL)
Lan 1 0.1 [0.189/0.094| 095 | 0.2 |0.667 |0.477| 0.95 1 1.92210.938 | 0.984
Lan 2 0.1 [0.193/0.097]096 | 0.2 |0.674 |0.482| 0.96 1 1.93410.943 [ 0.991
Lan 3 0.1 10.191(0.096| 0.95| 0.2 |10.671 10.482(0.945 1 1.928 1 0.948 | 0.980
0.480
B 0.1 10.1910/0.0957/0.953| 0.2 |0.e6707 3 0.952 1 1.9280/0.9430/ 0.985
UH 0.086 0.035 0.011
Nong d6 ~ 0.1 (mg/L) Nong d6 ~ 0.5 (mg/L) Nong d6 ~ 1.0 (mg/L)
NUOC| A |
: F | A | F Al F |
BIEN |(ma/L H mg/L| H H
( Vo may " (o) mg/L) | ; (mg/L)|(mg/L) (mg/L)
Lan 1 0.1 10.189(0.094| 095 | 0.2 |10.682 (0.494| 0.94 1 1.954 1 0.968 | 0.986
Lan 2 0.1 10.189(0.094| 095 | 0.2 |0.682 /0.489(0.965 1 1.948 10.974 | 0.974
Lan 3 0.1 10.193(0.098| 0.95 | 0.2 |0.687 |0.4940.965 1 1.950|0.972|0.978
0.492
B 0.1 10.1903(0.0953(0.950| 0.2 10.6837 3 0.957 1 1.950710.9713/0.979
Uy 0.086 0.035 0.011
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3.4.3. D¢ KPBD tong hop

Két qua ude lugng do khong dam bao do tong hop va d6 KPBD mé rong duoc

thé hién trong bang sau:

Bang 3.15. Két quad tinh todn dé KDBP téng hop va dé KDBD md réng

. PO KDBD THANH PHAN bo KPBD
MAU (mg)L) é (%)2 (C_CC‘:) (C_Cu) (E) téng hop k=2
y P = 95%)
0.493 | 0.00058 | 0.00040 | 0.0000 | 0.0021 | 0.028 0.056
I\i;”’;c 2.483 | 0.00058 | 0.00001 | 0.00000 | 0.0002 | 0.069 0.138
4.961 | 0.00058 | 0.00004 |0.000002 | 0.00010 | 0.135 0.270
0.093 | 0.00041 | 0.04323 | 0.0003 | 0.0081 | 0.022 0.044
Nr:;‘: 0.487 | 0.00041 | 0.00014 | 0.00010 | 0.0014 | 0022 | 0.044
0.976 | 0.00041 | 0.00138 | 0.00000 | 0.00012 | 0.043 0.086
0.092 | 0.00041 | 0.04473 | 0.00013 | 0.0082 | 0.022 0.044
I\;‘g’ 0.495 | 0.00041 | 0.00016 | 0.00001 | 0.0013 | 0.022 0.044
0.982 | 0.00041 | 0.00139 | 0.00000 | 0.00013 | 0.044 0.088
0.485 | 0.00058 | 0.00042 | 0.0001 | 0.0022 | 0.028 0.056
Iljg“ﬁ 2.482 | 0.00058 | 0.00001 | 0.000002 | 0.00013 | 0.067 0.134
4.969 | 0.00058 | 0.00004 |0.000001 | 0.00007 | 0.131 0.262
3.5. KET LUAN

Véi cac két qua danh gia vé 6 chum, d6 dung cua phuong phap va do tuyén tinh

ciia duong chuan nhu tinh toan & trén, PTN hoan toan c6 dui kha ning 4p dung
SMEWW 3111 (B):2012 dé x4c dinh ham luong Cu trong mau nudc mdi truong.

42




Thuyét minh dé tai NCKH KET LUAN
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Sau qua trinh nghién ctru va xay dung quy trinh xdc nhan gia tri st dung cua
phuong phap theo tiéu chudn GUM 1993, d¢ tai di dat duoc cac két qua chinh nhu
sau:

X4y dyng dugc quy trinh chung vé x4c nhdn gia trj sit dung ctia phuong phap

bao gdm céc bude xac dinh théng sd can thAm dinh bao gdm:
o b3 lap lai cua phuong phéap
o D¢ tai 1dp trung gian
o Do thu hoi
o Udc luong d6 KDBD cua timg nhém thong sb.

- Thiét ké thi nghiém dé xac nhén gia tri sir dung ctia phuong phép.

- Pua ra dugc tiéu chi danh gia timg thong s6 tham dinh phwong phép.

- Ap dung quy trinh tinh toan dé xac nhén gia tri sir dung cua phuong phap quang
pho hép thy nguyén tir xac dinh ham lugng Pong trong mau nude. Két qua cho
thdy viéc cac yéu cau vé do chinh x4c, do tin cdy cua phuong phap dap ung
dugc yéu cau cua phuong phap va thoa min cac bo tiéu chi vé chat luong.
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