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Tém tit:

) Trong bai béo nay nghién ctru co ché qué trinh phan huy H,0, dwoc xuc tac bang phtrc
chat cua Fe " v6i DETA theo phuong phép dung chét trc ché. Két qua cho thay qua trinh c6 phét
sinh géc tw do OH.

Abstract:

In this paper, the mechanism of the reaction decomposing H,O, catalyzed by the complex of
Fe** with diethylentriamine (DETA) has been determined by the method of using concurent
inhibitors. The results show that the reation takes place according to the radical chain mechanism
with a generation of free active OH radical.

1. M& dau

Trong cong trinh [1] ching t6i d& nghién ciru sy tao phlrc xuc tac cla Fe** voi ligan la
Dietylentriamin (DETA) va déng hoc qua trinh xtc tac phan huy H,O, trong hé:
H,O - Fe**- DETA - H,0, (1)

Trong d6 phtrc dong vai trd chét xuc tac cé thanh phan [FeL*] va hdng s bén K, = 1,36.10°.
Béo cao nay trinh bay két qua nghién clru co ché clia qua trinh néi trén trong hé (1).

Co ché clia qué trinh xtc tac ddng thé oxi hda — khir rat phirc tap, da dang va tuy thudc vao
nhiéu yéu t6 anh hwéng khac nhau. Viéc thiét 1ap co ché cé vai trd hét sirc quan trong ca trong i
thuyét va thuc té. Phwong phap st dung chét (¢ ché canh tranh (In) 1a mét phwong phap hiru
hiéu dé xac dinh co ché clia qua trinh xuc tac ddng thé oxi hoa — khir.

Phwong phap nay cho phép phat hién, chirng minh sw phét sinh va huy diét cac gbc tw do
HO", HO, ...th( tw phat sinh & giai doan nao ctia méi loai gbc do va xac dinh duwoc hang sb twong
tac clia cac gbc nay voi cac chét trong qué trinh phan &ng [3;4]

Cac chét (rc ché In dwoc dung dé nghién ciwu la:
Hydroquinon (Hg), Axit Ascorbic (Ac). Cac chat nay déu 1a nhirng chét tac dung dac thu véi gbc tw
do HO' [5; 6].

2. Thwe nghiém

Cach tién hanh thyc nghiém dwgre trinh bay trong cong trinh [1]. Téc d6 phan (ng phu thudc
vao nong do ban dau cla cac chat phan rng trong hé theo cong thirc:
~ AV
 At.Vdd.24,9

* AV la bién thién thé tich oxi trong khodng thdi gian At giay.

*\/dd (lit) 1a téng thé tich dung dich hén hop phan éng .

* 24,9 1a hé sb chuyén ddi thé tich ra diéu kién tiéu chuén.

T céc s6 liéu thuwe nghiém xay dung duwoc cac duwong cong dong hoc WO, - thei gian (t)
phu thudc vao [Hq]o; [Ac]o -

WO,

3. Két qua va thao luan

3.1. Anh hwéng cia chét irc ché Hq dén WO, trong cédc hé: H,0 - Fe** - DETA — Hq -
C H0, (2)
Két qua dwoc thé hién trén cac hinh sau:
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Hinh 1: Anh hwéng cuaa chét trc ché Hq dén thé tich khi O, thoét ra (VO,)
[Hq],=(0; 1; 2; 4;6;8 10).1 0°mol.I" twong trng voi cac duong: 1; 2; 3; 4, 5, 6, 7
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Hinh 2: Sw phu thuéc WO, vao [Hq], trong hé
H,O — DETA - Fe** — Hq - H;0,
[Fe*'],= [DETA],= 10" mol.I" [H,0,] =5.10°mol.['"; pH =3; £°C = 30°C
[Hql, = (0; 1; 2; 3; 4; 6 ; 8; 10).10° mol.I"
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Hinh 3: Sw tiéu hao cta chét trc ché Hq trong hé
H,0 — DETA - Fe** — Hq - H,0,
[Fe*'], = [DETA], = 1.10* mol.I'"; [H,0,] =5.10°mol.I'"; pH =3; £°C = 30°C
[Hq], = 2.10° mol.I"; 2 = 288 nm
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Két qua trén cho thay:
- Khi chwa c6 chét trc ché [Hgl, = 0 mol.I™", thi tbc do oxi thoat ra rat nhanh (dwong cong
1).
- Khi c6 chét trc ché Hq vao thi téc d6 oxi thoat ra gidm xudng rd rét, nébng do Hq cang 16n
thi téc d6 thoat khi oxi gidm cang manh (twong &ng v&i cac dudng 2+ 7)
- Khi [Hq]o = (8; 10).10”° mol.I"" trong giai doan dau thé tich oxi thoat ra khong dang ké, Hq
da gay e ché hoan toan qua trinh (chu ki cdm (ng).

Theo tac gia [5,6] Hq la chat cé kha nang twong tac dic thu véi géc HO', Hq +HO™ da 1am
giam [OH7]tham gia vao giai doan tao O, do d6 V? thoat ra (hinh 1), téc dd phan iing WO, (hinh
2) giam di theo chiéu tang [Hq]o.

Két qua trén ching té trong qua trinh phan (ng da sinh ra gbc HO' & giai doan dau (sinh
mach). Mé&t khac, khi twong tac véi HO™ thi néng dé cla Hq ciing gidm theo th&i gian nhw da thé
hién trén hinh 3. Day ciing chinh la mét bang chirng niva vé sy phat sinh gbc tw do HO'.

3.2. Anh hwéng cia chit e ché Ac dén WO, trong céc hé: H,O - Fe** - DETA - Ac -
H0, (3)

Nghién ctru anh hudng clia chat (rc ché Ac dé qua trinh xtc tac phan huy H,O, trong hé (3)
cling thu dworc két qua twong tw nhw sy dnh hwédng clia chat (e ché Hg dén hé (2) va dwgc phan
anh trén cac hinh 4, 5, 6.
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Hinh 4: Anh hwéng cua chét trc ché Ac dén VO,
[Acl,=(0;1;2; 4;6;8; 10).1 0°mol.I" twong teng voi cac duong: 1; 2; 3; 4,5, 6; 7
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Hinh 5: Sw phu thuéc WO, vao [Ac], trong hé

H,O — DETA - Fe** — Ac - H,0,
[Fe*'], = [DETA], = 1.10°mol.I"; [H;0,] =5.10°mol.I"; pH =3; £'C = 30°C
[Ac], = (0; 1; 2; 3; 4; 6 ; 8 10).10° mol.I"
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Hinh 6:Sw tiéu hao cua chét tec ché Ac trong hé
H,0 — DETA - Fe** — Ac - H,0,
[Fe*'], = [DETA], = 1.10*mol.I'"; [H,0,] =5.10°mol.I'; pH =3; {°C = 30°C
[Ac], = 2.10° mol.I"; A = 256 nm

Tuong tw nhw Hg thém chéat (rc ché Ac vao hé thi d6 oxi thoat ra giam xudng rd rét, nong dé
Ac cang I&n thi toc d6 thoat khi oxi giém cang manh (twong tng véi cac dwong 27 trén hinh 4)

- Khi [Ac]o = (8; 10).107° mol.I”, Ac da gay trc ché hoan toan qua trinh (chu ki cam tng).

Theo tac gid [5,6] Ac la chat cé kha nang twong tac dac thu véi goc HO, Ac + HO" déa lam
giam [OH]tham gia vao giai doan tao O, do d6 WO; (hinh 5) giam di theo chieu tang [Ac]o.

Két qua trén lai mot l1an niva chirng t6 trong qua trinh trinh phan (rng d& sinh ra goc HO' &
giai doan dau (sinh mach). Mat khac, khi tvong tac voi HO' thi nong d6 cda Ac cling giam theo thoi
gian (hinh 6), dieu nay the hién tinh oxi hoa manh ctia HO". )

. Phuwong phap trc ché canh tranh da xac dinh dwoc sy phat sinh goc tw do HO' & giai doan
dau cla qua trinh xuc tac trong hé nghién ctru, do d6 cho phép khang dinh dién ra phan ¢ng:
H,0, + [LFe]*" — [LFe’'H,0,] —— [LFe*]+HO + OH
~ Tuy nhién, trong dung dich cling c¢6 qua trinh bién déi Fe®* thanh Fe®* diéu d6 thé hién tinh
chat khir cia HO', tao thanh chu trinh thuan nghich oxi héa hoa khtr trong hé nhw sau:

H,0,

HO.Z
Trén co s& cac nghién clru co thé thiét 1ap duoc co ché nguyén tic cla qua trinh nhw sau:

So db co ché nguyén tic clia qua trinh:
Giai doan sinh mach:

1.[LFe*] + H,0; L [LFe*H,0,] % [LFe*]+ HO+ OH
Giai doan phat trién machl:(2
2. H,0, + HOO ——> HO,+ H,0 k2 =3.10".mol".s”
3. [Fel]* + HO,—2> [Fel]? + H' + O,
4. [FeL]*+H,0, —=5 [Fel]*" + HO»+H"
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Giai doan dut mach

5. HO»+ [Fel_]z*% [Fel]*" + HO,
6. [FeL]*" + HO' % [FeL]*" + HO
4. Két luan

1. Bang phuwong phap st dung cac chét &c ché canh, da chirng minh dwoc sy phét sinh gbc
ty do HO trong qua trinh phan huy H202 dwéi tac dung xdc tac cla phic Fe* voi ligan
Dietylentriamin. Trén co s& tong hop cac két qua nghién clru sy tao phirc xuc tac, déng hoc va co
ché da thiét 1ap so db co ché mach gbc clia qua trinh

2. Géc ty do HO sinh ra trong qua trinh phan (rng la tdc nhan co tinh oxi hoa manh, oxi hoa
dwoc nhiéu hop chét hiru co ¢é ban chat khac nhau, phan huy cac chat déc hivu co' trong xt ly
nwée thai bao vé moi trwdng...
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