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Abstract

This paper presents our studied results on formating Co®

for catalaza reaction in the system: H,0—Co’

“—Axetylaxetone (Acac) complex playing the role catalyst
“~Acac. The formed complex has following characters: highly catalytic

activity, electron absorption spectrum, composition and stability constant determined by some of physico-chemical

methods.

1. DAT VAN BE

Xuc tac phirc ngay nay nhu duoc xem la mot
trong nhitng hudng phét trién quan trong cé lién
quan dén nhiéu linh vuyc khac nhau nhu: Coéng
nghiép hod chat, hoa dau, duoc pham, phan tich chét
vi lugng ciing nhu viéc xur ly cac loai nudce thai bao
v€ mdi truong.

Nhung su phat trién 1y thuyét vé xuc tac phuc
ddng thé chua theo kip va dap ing dugc cac yéu cau
khoa hoc va thyc tién dat ra. Mot s6 vin dé vé ban
chit nhu: Hoat tinh va do chon loc cao, thanh phﬁn,
do bén, qui luat dong hoc, co ché cua cac qua trinh
dién ra duédi tic dung clia xtc tac phic con chua
duoc lam sang té [1, 2, 6].

Do d6 viéc nghién ctru xac dinh cAu tao phan tt,
thanh phan, d6 bén, hoat tinh, co ché hoat dong ciia
xuc tac phue... Khong nhitng gop phan cho su phat
trién 1y thuyet clia Xuc tac dong the ma con tao co
so khoa hoc dé giai quyét nhiéu van dé thuc tién cip
thiét khac nhau nhu: D6i méi cac qua trinh cong
nghé, xur Iy cac loai nudc thai, bdo vé moi truong,
phan tich cac vét li¢u si€u sach. Trong bai bao nay
trinh bay két qua nghién ctru hoat tinh xtic tac, phd
hap thu electron, thanh phin, hiang sé bén cua phirc
chat duge tao thanh gitra Co*" va Acac, lam xtc tac
cho phan tmg Catalaza trong hé (1) biang mot sd
phuong phap hoa ly [1, 3 - 5].

2. THUC NGHIEM

Céc phuong phap nghién ciu dugc st dung la:
Phuong phap dong hoc, diy dong phan tir, duong
cong bao hoa do thé tich O, thoat ra va Phuong phap
phd hap thy electron phan tir UV-VIS do do bién

thién mat do quang theo budc soéng A (nm) trén may
do quang Agilent 8453 (cua My¥). Cac hoa chét sir
dung trong hé c6 do sach PA. Tao nguén Co*" tur
dung dich CoSO,. Chét oxi hoa la dung dich H,Oy;
axetylaxeton CsHgO, dong vai tro ligand tao phuc
v6i ion Co®", d6 pH cua dung dich phan ting duoc
do trén may KEN-AT-500N (cua M¥) va dung dung
dich HCIO4 va NaOH dé diéu chinh d6 pH. Nhiét do
ctia phan ung duoc gitr khong d6i (30+0,1°C) nho
may On nhiét U10.

Thi nghiém dugc tién hanh nhu sau: Cho vao
binh phan tmg dung méi 1a H,O cét 2 lan, cac dung
dich [Co*]y va [Acac]o. Dung dung dich HCIO, va
NaOH dé diéu chinh d6 pH can thiét, hdn hop phan
tmg dwoc khudy tron lién tuc bing may khudy tir
MM3M cua Nhat Ban, trong khoang thoi gian tr 2
dén 3 phut dé tao diéu kién cho qua trinh tao phirc
chit xtc tac. Thoi diém bit diu cho H,0O, vao duoc
coi 1a mdc bit dau xdy ra qua trinh phan ung phan
huy. Téng thé tich dung dich nghién ctru 13 30 ml.
Chung t6i theo ddi tc d6 qué trinh phan huy H,0,
trong h¢ trén thiét bi do, béng cach theo doi thé tich
khi O, thoat ra doc trén Buret & cac thoi diém khac
nhau, phép do tai mdi thoi diém duoc lap di lap lai 3
lan dé lay gié tri trung binh V2 [1, 3 - 7].

3. KET QUA VA THAO LUAN
3.1. Nghién ciru sir tao phirc tao boi Co*" véi Acac
3.1.1. Phwong phap dong hoc

Chung t6i tién hanh theo ddi téc do phan huy
H,0O, théng qua toc d¢ thoat khi O, theo thoi gian
doc trén Buret cua thict bi do vai sai s6 (£ 0,1 ml)
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trong cac hé sau:

Hé gém H,0 — Acac — H,0, (a)

Hé gdm H,0 — Co** — H,0, (b)

Hé gom H,0 — Co*" —Acac — H,0, (c)

[Co® ]y = [Acac]y = 107 M; [H,0,]o = 0,1 M;
pH=11

Két qua thu dugc (hinh 1) cho thay, tai pH = 11;
Trong hé (a) va (b) khi khéng co6 mit Co*" hodc
Acac thi sy phan huy H,O, hau nhu khong xay ra, co
rat it thé tich khi O, thoat ra, duoc thé hién & dudng
cong (a) va (b), diéu nay chimg to ban than Co*"
hodc Acac khong c6 hoat tinh xuc tac.
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Hinh I: Sy bién thién V®* theo
thoi gian cua cac hé (a), (b) va (c)

Khi c6 mat ddng thoi ca Ion Co™* va Acac thi thé
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Lé Van Huynh va cong sw

tich V% khi O, thoat ra rat 16n theo thoi gian (mg
voi duong cong (c), chung to6 phan tmg phan huy
H,0, xay ra rat manh, diéu nay ch1 c6 thé ly giai
duoc la da cé sy tao phtrc gitra Co*" va Acac xuc tac
cho sy phan huy H,O, 1am cho qua trinh phén huy
dién ra rat nhanh. Nhu vay chung té phtc chat tao
bodi Co® va Acac ¢6 hoat tinh xtc téc.

3.1.2. Phwong phdp phé hdp thu electron phan tir

Thi nghiém duogc tién hanh nhu sau:
Hé gdm: H,O — Acac; (d)

Hé gdm: H,0 — Co*" — Acac (e)
[Acac]y=[Co*]p=10">M; pH=11.

Po mit d§ quang phuy thude vao cac budc song
khac nhau cua cac hé (d) va (e). Két qua thu dugc
trén hinh 2 cho thay, mirc d(f)~ tao phuc duoc danh gia
theo hi€u mat d¢ quang & moi budc soéng cua 2 dung
dich AD, = D' — D' = D" T d6 thu dugc

phd hip thu electron cua phuc xtc tic duoc tao
thanh véi dam pho dac trung cuc dai tai
Ayax =201nm hinh 3. Bude séng nay s& duoc
dung cho cac nghién ciru tiép theo.

3.1.3. Phurong phdp day dong phan tir.

Tiép tyuc tién hanh thi nghiém theo phuong phap
day dong phan tir dé xéac dinh thénh phan cua phtc
xtc tac trong hé: H,O — Co*" — Acac (g). Trong
phuong phap nay chung t6i ¢6 dinh tong nong do
[Co*o + [Acac]o= 2.10° M; Nhung thay ddi ty sb
néng d6 A = [Acac]y/ {[C02+]0 + [Acac]y} trong hé
(g); tai budc song hip thu cuc dai A,,,, =201nm
tai pH = 10,5 (bang 1).
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Hinh 2: Phd hip thu cta hé (d) va (e)

Hinh 3: Pho hap thy cua phirc xuc tac
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Bdng I: Sy phy thude ADZ™ vao ty sb ndng do A = [Acac]y/{[Co* |+ Acac]y}

[Acac]yx10°M [Co*x10° M Ty sb A AD,,,
0 2,0 0.0 0
0,2 1,8 0,1 0,0332
0,4 1,6 0,2 0,0657
0,6 1,4 0,3 0,0975
0.8 1,2 0,4 0,1346
1,0 1,0 0,5 0,1652
1,2 0,8 0,6 0,1320
1,4 0,6 0,7 0,0990
1,6 0.4 0,8 0,0660
1,8 0,2 0,9 0,0348
2,0 0 1,0 0

Két qua trén (hinh 4) cho théy, néu c6 dinh tong
nong do [Co™ ]y + [Acac]y =2.10° M, dong thoi tang
dan néng do [Acac] e la tang dan ty s6 A tang lén,
chung t6i nhan thdy rang su bién thién mat do quang
cling tang dan va dat gia tri cuc dai tai A = 0,5, ing
v6i Co*" @ Acac =1 : 1. Neu tiép tuc tang ndng do
[Acac]o, nhung do ty $6 nong d0 A 1a co dinh, tuc la
noéng d6 [Co”]y giam din, nén lugng ion Co®* di
tham gia tao phirc xtic tic hét, luc ndy lwong Acac
du thira rat nhiéu trong dung dich, din dén ndng do
phirc chat tao thanh [Co(Acac)]*" giam, hé qua la
mat 6 quang AD,,, cta dung dich giam dan dén 0
khi nong d6 [Co* Tp=0M[1, 3, 5, 6].

Tir két qua thyc nghiém khing dinh ring da c6
su tao phuc theo phuong trinh:

[Co™ ]y + [Acac]y = [CoAcac]*" )

Phirc chét duge tao thanh gitia Co*" va Acac ¢6
hoat tinh xuc tac va co ty 18 1a [Co*]p:[Acac], =1:1.
Diéu d6 ching t6 phuc chat tao thanh 1a phirc mot
nhan ¢ cong thirc 1a [CoAcac]*". Két qua nay ciing
dugc ching minh bang phuong phap dudng cong
bao hoa.

3.2.4. Phuong phap duong cong bdo hoa

Tiép tuc tién hanh thuc nghiém bﬂ'flng”phucmg
phap duong cong bao hoa [1, 3, 4, 7], d¢ khang dinh

chic chin thanh phan ctia phirc tao bai Co™ va Acac
l1a phtrc chat xtc tac mot nhan. Thi nghiém dugc tién
hanh nhu sau: C6 dinh [Co*], = 10" ° M; Nhung
thay d6i ndng do [Acac], = (0,1+20).10"° M; pH =
10,5; Do AD,y phu thudc vao ty sb nong do
[Acac]o/[Co®"]y tai budc song hip thu cuc
dai A =201 nm. Két qua dugc thé hién trén bang 2
va hinh 5.
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Hinh 4: Xac dinh thanh phﬁp phure xuc tac theo
phuong phap day dong phan tir

Bdng 2: S6 liéu thuc nghiém xéac dinh AD va K, ciia phtc [CoAcac]*

[Acaclyx10°M 0,1 0,2 0,4 0,6 0,8 1,0 1,1
AD 0,0165 | 0,335 | 00664 | 00995 | 011323 | 0,1652 0,1665
[Acac]yx10° M 1,2 1.5 2,0 3,0 5,0 10,0 20,0
AD 0,1679 | 10,1683 0,1694 | 10,1703 0,1711 0,1717 | 0,1776
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Theo ddi sy bién thién mat do quang

— nle (d) _ nPh
AD = Djy — Dy = Dy
[Acac]y thi mat d0 quang cua phl'xc téng dan dat dén
gia tri cuc dai AD,,, khi ty s6 [Co*To : [Acac]y =

1:1. Néu tiép tyc ting nong dd [Acac]y luc nay ty sb
[Acac]o/ [C02+]0 >1 thi hau hét Ton Co*" dd chuyén
hét vao phirc [CoAcac]*, nén khi ting [Acac], thi
chung chu yéu tdn tai tu do trong dung dich, do do
hiéu mat d6 quang thay ddi khong dang ké, ching da
dat t6i trang thai gan nhu bao hoa. Tir két qua thuc
nghiém co thé khé“ing dinh ré“tng: Co su tao phirc chét
xuc tac gitra Co®" va Acac, phuc chat xic tac tao
thanh 1 phirc mot nhan c6 cong thirc 1a [CoAcac]™.
Két qua nay hoan toan phu hop voi két qua thu duoc
bang phwong phap diy dong phan t.

Khi ting dan ndng do

0.2 1 ADzol

r~o—-°—’_°_’_°'

0.16 4

0.12 4

ADMAX

0.08 4

0.04 [Acac]o
2+

Co™},
0 T T 1
0 05 1 15 2

Hinh 5: Xac dinh thanh phéan phirc hé (1) theo
phuong phap duong cong bao hoa

3.3. Xac dinh hing s6 bén ciia phire chit xic tic
[CoAcac]*

Tu phuong trinh phan ung tao phuc (2), theo
dinh luat tac dung khéi luong hing s6 bén cia phirc
[CoAcac]*" dugc x4c dinh theo cong thirc:

_ [Codcac 1**
" [Co ** [ Acac ]

[CoAcac]™

Hay IgK, =lg—— 2
y 8% [C02+][Acac]

Su bién thién mat d6 quang AD cua dung dich ty
1¢ thudn véi ndng d6 cia phic chat & mdi gia tri
nong do ligand khac nhau, nén phuong trinh trén c6
thé viét & dang:

Lé Van Huynh va cong sy

2+
[COAZIC] =lg AD =gk, + lg[Acac]
[Co™ ], AD i x —
Trong d6: AD = D3 — D35 img v6i mdi gié tri

[Acac]o/[Co*]o trén (hinh 5).

ADpnax 1a gia tri cuc dai cuia AD

bat x =1g[Acac];
AD
lg >
AD -AD
a=1gK,

Phuong trinh c6 dang: y =a + x.

Trong d6 a dugc xac dinh bang phuong phap binh
phuong bé nhat theo cong thuc:

EDRDNDNINS
an —(Zx)

v6in 1a sb thuc nghiém [1, 3, 7].

S liéu xac dinh hing sb bén K, thé hién trén bang 2.

T bd s6 liéu trén xac dinh duoc a, tr d6 xac
dinh duoc hiang s6 bén Ky, théng qua 1ap trinh Pascal
thu duoc hing sd bén cua phirc co gia tri 1a K, =
6,703x107. Két qua nay cho thdy phirc chit c6 do
bén phu hop véi hoat tinh xtc tac.

4. KET LUAN

- Phirc chét xtc tic mot nhan c6 thanh phan
[CoAcac]*" va chua bdo hoa phbi tri, c6 cong thic
phan tir 1a [CoAcac]*".

- C6 hing s6 bén 1a K, = 6,703x10” va c6 d6 bén
phu hop véi hoat tinh xuc tac.

- Phirc nay c6 dam phd hép thu electron phan tir
dac trung dat gid tri cyc dai tai budc song
A=201nm.

- Hoat tinh xuc tac cao cho phan tng Catalaza &
nhiét d6 va ap suit thuong.

Céc két qua nghién ciru thu duoc 1a co s khoa
hoc dé ung dung nhirng tinh chét cua phirc chat xuc
tac vao thuc tién.
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