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Abstract

In this paper we present the results of kinetic studies the formation and decomposition of intermediate complex
activities Peroxo (Per) in the system: H,O — Co*" — Acac —~H,0, (1), determine the maximum absorption wavelength of
the complex Per, factors affecting the rate of H,O, decomposition reaction, while setting the dynamical equations of per

complex.

1. DAT VAN BE

Trong qué trinh oxi hoa cic hop chat hitu co
bang phirc xtc tac dong thé oxi hoa khu, thi viéc
hinh thanh phirc trung gian hoat dong Peroxo ciing
nhu tac nhan oxi hoa chung, dong mot vai trd hét
sic quan trong quyét dinh dén toc d6 phan ung,
cling nhu hiéu suit cua phan tng [1, 2]. Trong bai
béo nay chiing t6i trinh bay két qua nghién ctru dong
hoc su tao thanh va phan huy cua phtc trung gian
hoat dong Peroxo (Per) trong hé: H,O — Co*" — Acac
— H,0,, can xé4c dinh duoc budc song ha‘ip thu cuc
dai ctia phirc Per, nghién ctru cac yéu t6 anh huong
dén tdc do phan ung phan huy H,0,, dong thoi thiét
lap phuong trinh dong hoc cta phirc Per, dé tir d6
tim ra nhitng qui luat dong hoc, cho ta kha ning diéu
khién tdc d6 phan tng hoic thay d6i co ché ciia qua
trinh xuc tac co tinh chon loc cao dé ap dung vao
thuc tién cudc séng.

2. PHUONG PHAP NGHIEN CUU

Dung phuong phap phd hap thu electron phén tir
UV — VIS, do d6 bién thién mat do quang trén may
do quang Agilent 8453 (cua M¥). Cac hoa chét duoc
st dung trong hé c6 do sach PA. Tao nguén Co*" tir
dung dich CoSO,. Chat oxy hoa 1a dung dich H,0,;
Axetylaxeton (Acac) CsHgO, dong vai tro 1a ligand
tao phitc véi ion Co>", do pH cua dung dich phan
ung dugc do trén may KEN-AT-500N (cia My) va
diéu chinh d6 pH. bang dung dich HCIO, va NaOH.
Xac dinh phd hap thu cua phitc Peroxo (Per), tiép
theo nghién ctru dong hoc qua trinh tao phuc Per tai
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budc song hép thu cuc dai. Téc do phan ung tao
thanh Per dugc xac dinh theo cong thic:
AD 1 -
wher = (mol.t™'s™ (1)
e.d.At

Trong d6: € = 1,25.10° (mol.t™'.s™") — 1a He sb
hép thu phan tir cua Per.

d = lcm — 1a chi€u day cuvet

At —1akhoang thoi gian do (s).

AD —1a hiéu mat 6 quang.

Trén co s& xac dinh téc d6 phan ung W' xdy
dung mdi quan hé phy thudc cua —IgW™ vao ndng
d6 diu cua chat phan tng —IgC, dé tir d6 xac dinh
bac phan Gng, thiét 1ap phuong trinh dong hoc cua
WP phy thudce vao cac yéu té [1].

3. KET QUA VA THAO LUAN

3.1. Nghién ciru bang phwong phap phé héap thu
eletron phan ti

Hg¢ gém: H,0 — Co 21 Acac - H,0, (1).

Tién hanh do pho hap thu cua hé (1) ¢ diéu kién
[Co™ o = [Acac]o = 10" °M; [H,0]o =10 *M; pH =
11.

’Két qua thu dugce thé hién trén hinh 1 cho thiy
xudt hién dinh hap thu cuc dai tai budc song
A =214nm . Nhu vay do su c6 mit cia H,O, di
lam cho budc séng cua phitc [Co(Acac)]*” dich
chuyén tir bude song A =201 nm sang budc song

hap thu A, =214nm, diéu d6 chung t6 co su
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tao thanh phtc trung gian hoat dong Peroxo dang
[Co(Acac)H,0,]*" theo cén bang sau:

[Co(Acac)]*" + H,0, = [Co(Acac)H,0,]*" (3)

pé khéng dinh chéc chin sy tao phtc Peroxo
[Co(Acac)H,0,]*" can tiép tuc nghién ciru tiép phan
dong hoc qua trinh hinh thanh phtc trung gian hoat
dong Peroxo.
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Hinh 1: Phd hap thy electron
cua phuc Peroxo

3.2. Nghién ciru sy tao thanh va phan huy Peroxo

Thuc nghiém dugc tién hanh ¢ diéu kién [Co* ],
= [Acac]y = 10" °M; [H,02)o = 10" °M; pH = 11.
Theo doi bién thién mat d¢ quang tu 0 dén 195s tai
budc song hap thu cuc dai A, =214nm . Két
qué dugc thé hién trén hinh 2 nhén thiy ring.

Per
2.0 - D214

15

(2)

1.0 4

0.5

00 o T T R T T
0 30 60 90 120 150 180

Hinh 2: Buong cong dong hoc sy tao thanh va
phén huy Peroxo theo thoi gian
(a) Su tao thanh phtrc Peroxo
(b) Sy phén huy phtrc Peroxo

Lé Van Huynh va cong sw

+ Tai t = 105s mat d6 quang D, dat gia tri cuc

dai, tai thoi diém nay phuc Peroxo c6 nong d6 la 1on
nhét.

+ Khi t > 105s ltc ndy mat d6 quang bat dau
giam, nhanh (b) twong ung vdi qua trinh phan huy
phttic Peroxo. Ttr thuc nghiém ching to phirc Peroxo
la phuc trung gian hoat dong, nén trong qua trinh
phan huy di san sinh ra cac goc tu do HO*, chinh
cac gbc ty do HO* nay c6 hoat tinh oxy ho4 rat 16n
phan huy H,0, 1am cho phan tng dién ra manh liét
hon [1 - 3], do d6 mat d6 quang giam dan theo
phuong trinh sau:

[Co(Acac)H,0,]*" = [Co(Acac)]” + HO* + OH

“4)

Chtng to rang phtre Peroxo chinh 1a phirc trung
gian hoat dong 1a ngudn san sinh ra gbc tw do HO*.

3.3. Nghién ctru sy phu thuge W"* vao pH

Tién hanh theo d&i su bién thién mét do quang
ADJ¢ cta phiic Per trong nhiing khoang thoi gian
At =105s & diéu kién thuc nghiém sau: [Co*']y =
[Acac]y= 10" M; [Hy0,]p =10" ' M. Trén co s s
1i,éu thuc nghiém, dya vao cong thuc (2) dé xac dinh
toc do tao thanh Peroxo W™ tmg voi khoang thoi
gian 1a 15s, tr do thict l@pﬂméi quan hé phu thudc
gilra —,lgWP " vao —Ig[H ], dé x4c dinh bac phan tmg.

K&t qua thuc nghiém cho thay hinh 3, khi d6 pH
cta dung dich phan tng tang dan thi téc d¢ tao thanh
phuc Per ciing tang 1én, dicu nay cé thé ly gidi nhu
sau:

WP 10° (mol 47" s7")

Hinh 3: Sy phu thude
ctia W vao pH

Khi pH tang tao moéi truong thudn lgi cho sy tao
phic, tic 1a ting ndng d6 cia phuc xbc tac
[Co(Acac)]*", nhung do sy c¢6 mat caa H,O, nén
phtc [Co(Acac)]*" xuc tac cho phan tmg phan huy
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H,0, tao nén phurc Peroxo cang nhiéu. Do d6 toc do
phan ung tang 1én khi do pH tang.

Khi pH > 7 méi c6 su tao thanh phtic Peroxo;
Khi pH = 7,5 — 9,75 téc d6 phan tng siy ra cham,
lic nay béc phan ung la n; = — 0,186; Khi pH > 9,75
tdc d6 tao thanh phuc Peroxo tang rat nhanh va dat
gia tri cuc dai tai pH = 11, day 1a mdi truong thudn
loi nhét cho sy tao phte xuc tac [Co(Acac)]*" va su
hinh thanh phitc Peroxo la 16n nhat do d6 toc do
phan ung 1a 16n nhat, bac cia phan ung tinh theo
ndng do dau caa Ion [H']y 1a n, = —0,5577; khi pH >
11 phuc Peroxo bi thuy phan tao thanh dang
hydroxyt bi két tia 1am hé bi van duc mét tinh
ddng thé.

Nhu vdy c6 thé két luan rang d6 pH cta moi
truong phan tng quyét dinh dén tc do phan u’ng
hinh thanh nén phac Peroxo [Co(Acac)H,0,]*.
nghién ctru cac phan tiép theo ta chon pH tél uu
la 10,5.

3.4. Nghién ciru sw phu thuge W vao Beta (S)

Gur c¢b dinh ndng do [Co™ o =107 M; [Hzoz]o =
10" M va pH = 10,5 nhung thay doi ty sb6 8 =
[Acac]o/[Co o, tirc 13 1dy ndng d6 [Acac], = (0,2 —
10).10 °M.

Tir két qua thyc nghiém va theo cong thirc (2)
xac dinh tbc do phan tng trong khoang thoi gian
At =15s , tir d6 thiét 1ap su phu thuoc —1gW" vao —
lg[Acac]y dé xac dinh bac phan tng hinh 4.

Per 5 -1 -1
16 W0 (moll™ s7)
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Hinh 4: Sy phy thude

Per

cua W = vao Beta

Khi Beta ting tuc 1a ting nong do [Acac], thi
ndng do cia phirc xuc tic [Co(Acac)]*" ting 1én, do
c6 mat cia H,O, nén toc do tao thanh phuc trung
gian hoat dong Peroxo [Co(Acac)H,0,]*" clng tang
theo. Mit khac do ndng d6 Ion Co®' 1a ¢ dinh nén

Nghién cuu dong hoc....

néng do tao phuc Peroxo dat gia tri cuc dai khi
£ =1 tic 1a ty s6 tdi wu [Acac]y : [Co™Jo=1: 1 luc
nay mat d6 quang dat gia tri cuc dai.

Néu tiép tuc ting ndng do [Acac]y thi W, lai
giam dan, nguyén nhén 1a do luong Acac du thira da
tac dung voi goc tuy do HO* lam giam nong d6 phurc
Wi
B=02+1,0 téc do tao phirc W, tang rat nhanh
dat gia tri cyc dai khi # =1, lac nay bac phan tng
dat gia tri la n; = 0,9015.

Khi B> 1, téc 4 W, tao phuc Peroxo giam

dan bac phan mg dugc tinh theo nong do dau cia
[Acac], dat gia tri 1a n, = — 0,8246.

Nhu vy c6 thé két luan rang phtc chit xuc tac
tao thanh co ty 18 1a [Acac]y : [Co*Jo =1 : 1 va phirc
trung gian hoat dong Peroxo ciingcoty l¢1a 1: 1.

Peroxo dan dén toc 4o giam. Khi

3.5. Nghién citu sy phu thude W' vao [Co™],

C6 dinh ty s6 B =1 va néng d6 [H,0,]o = 10°
'M, tai pH = 10,5. Nhung thay d6i nong do [Co*"], =
(0,2-5).10° M.

Két qua duorc thé hién trén hinh 5 cho thiy khi
ndng do Co®" ting 1én thi téc do phan ing WP ciing
tang 1én, tirc 1a ting ndng do phirc chat xuc tac
[Co(Acac)]*” do d6 su tao thanh phic trung gian
hoat dong Peroxo ciing ting theo, din dén toc do
W, ting. Nhu vy quan h¢ giita toc d6 tao thanh

phirc Per W, va [Co®"], 14 tuyén tinh.

) W 10’ (molt™ s7)

[Co**]p.10°M
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Hinh 5: Sy phy thude
cia W vao [Co*'],
Thiét 1ap mdi quan h¢ phu thude gitra —Ig W,
vao —Ig[Co* ]y, tir 46 da xac dinh dugc bac cta phan
ung la n=0,8159.

Tir nhitng két qua nghién ctru vé phuc trung gian
hoat dong Peroxo so sanh véi két qua nghién ciru vé
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su tao phuc giita Co*" va Acac déu xac dinh duoc
béc phan ing ~ 1 diy 1a nhitng bang ching ching
t6 rang phirc chét tao thanh 1a phirc mot nhan va co
hoat tinh xuc tac.

3.6. Nghién ciru sy phu thude W' vao [H,0,],

Tién hanh do mat d6 quang DY cta dung dich
v6i diéu kién ndng do [Co* ]y = [Acac]y = 10° M;

=10,5; Nhung thay dbi nong d6 [H,0,]o = (0,2 —
5)x10"!

Két qua thuc nghiém dugc thé hién trén hinh 6
cho thay duong cong dong hoc tao thanh Peroxo phu
thudc vao noéng do [H,0,] theo thoi gian. Khi ting
ndéng d6 [H,0,], thi mat do quang cia dung dich
cling tang lén.

W 10’ (moll™ s7™)
2.5
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Hinh 6: Su phu thugc cia W™
vao [H,0s]o

+ Khi ting ndng d6 [H>0,]o = (0,02 — 0,15)M tao
diéu kién lam ting nong d6 phuc Peroxo, do d6 toc
d6 phan Ung ting 1én rat nhanh, lic nay bac phan
ung dugc tinh theo ni”)ng do dau cua [HyO,]p l1a n; =
0,8868, diéu nay ching to bac phan ung la bac mot
va chi duy nhét mot phéan tr HyO, dugc tham nhép
vao ndi cau clia phirc xtic tic mot nhan [Co(Acac)]*"
dé tao thanh phirc trung gian hoat dong Peroxo
[Co(Acac)H,0,]*".

Lién hé: Lé Van Huynh
Phong Quan 1y khoa hoc

Lé Van Huynh va cong sw

+ Khi cang ting nong d6 [H,0,], > 0,15M thi
tbc do phan ung cling ting nhung cham dan, cudi
cing gan nhu khong ting nira, luc nay phirc trung
gian hoat dong [Co(Acac)HzOz] da dat toi trang
thai bdo hoa, chinh vi vay néu tiép tuc ting nong do

H,0, 1én thi téc d6 phan tng W21 , khong tang thém
duogc nira. Bac phan ung dugc xac dinh trong truong
hop nay n, = 0,0694.

Tir cac cac két qua nghién ctru dong hoc Peroxo
& trén, thiét lap dugc phuong trinh dong hoc nhu
sau:

[C02+] 08159 [A d -0,8246 =+ 09015 2@] 8),0694 + 08868

ngzl [H'] 056 + 05577

“4)
Trong do: } la hﬁng sb tdc do hiéu dung dugc xac
dinh béng thuc nghiém.
4. KET LUAN

- Bang phuong phap phd hap thu electron phan
tir da xac dinh dugc bude song hap thu cuc dai cla
phurc Peroxo 1a 214 nm.

- ba chung minh dugc co sy tao thanh va phan
huy phtrc Peroxo.

- Phiric Peroxo dugc tao thanh trong khoang thoi
gian t =0+105s, dat cuc dai khi t=105s, va
phan huy khi t >105 s.

- Nghién ctru cac yéu t6 anh huong dén su tao
thanh phtrc trung gian hoat dong Peroxo.

- Da thiét lap duoc biéu thirc dong hoc cua qua
trinh tao phirc Peroxo.
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