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SUMMARY

In this article, some studied results of kinetics of peroxo complex formation and H,0,
decomposition in the system: H,O-Mw*"-DETA-H,0, (1) are presented. The kinetic time and
condition of peroxo complex formation such as pH; concentration of Mn®*, DETA and H,0, have
been examined. These results allow establishing kinetic model of peroxo complex formation.

I-MGO PAU

Xiic tic déng thé bing phifc chit 13 mat linh
vic déy trién vong va ngay cang duge nghién
citu, phét trién manh mé {1, 2]. Trong qua trinh
oxi ho# cdc hop chat hitu co thi viéc hinh thanh
phiic chit trung gian hoat dong (Per) ciing nhu
tac nhan oxi hod, déng vai trd quyét dinh dén
toc¢ dd va hiéu suit cua phan tng [3].

Céc san phdm trung gian hoat dong nhu O,
HO', O,' Ag, ... 1a cdc tic nhén oxi hod manh,
c6 kha nang oxi hod cdc hop chit hitu co & nhiét
do va 4p sudt thudng, mat khéc con o6 uu diém 1a
H,0, va cic san phim trung gian thuin khiét vé
mat sinh thai hoc [4].

Cong trinh [5] dd chimg minh trong hé:
H,0 - Mn* - DETA - H,0, ()]

phan mg phan huy H,O, dién ra dudi tic
dung ctia phitc xic tic [Mn”(DETA)] dugc tao
thanh giita Mn®* va Dietylentriamin (DETA):

Mn*" + DETA & [Mn*(DETA)| (H
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Diéu ¢6 ¥ nghia quan trong ddi vdi co ché
xtic tic phan huy H,0, trong hé (I) 1a can phai
tiép tuc khao sat lam sdng té kha nang tao Per
ctia [Mn**(DETA)] véi H,0,:

[Mn**(DETA)] + H,0, <> [Mn*(DETA) H,0,]
(2)

Véi muc dich nhu vay, trong ¢ong trinh nay
ching téi tién hanh khao sat:

- Phé hap thu electron phan tu, thoi gian tao
thanth v phin hiy cta Per.

- Cdc yéu t6 anh hudng nhu pH dung dich,
[DETA],
[Mn™ ],

L}

néng do dau [Mn™],, [DETA],, S =

[H,0,], trong he (1).

- Tir cdc két qua thu duge thiét lip mé hinh
dong hoc cua sy tao thanh Per.

II - THUC NGHIEM

Phuong phdp phé hdp thu electron phén ti



UV-Vis d3 duge sit dung dé tién hanh cic
nghién citu (rén mdy quang phé Beckman
DU®530. Phé hép thu cing nhu thoi gian hinh
thanh va phan huy Per duge khio sdt d6i véi hé
(I) v6i diéu kién nhu sau: pH = 9.5, [Mn*],
=5.10°M, [DETA], = 5.10™*M, 3 = 100, [H,0,1,
=5.10"M.

Khao sit cdc yéu t6 dong hoc anh huong
dén su tao thanh Per bing cich do do hip thu
D, tai cuc dai hap thy A, véipH =72+ 97

va néng d6 ddu cua cic chit trong hé (I) thay -

déi nhu sau: [Mn*], = 10+ 10*M; [DETA], =
0 +10°M; [H,0,],= 5.107 + 5.10° M & nhiét do
30°C.

Cic hod chat sir dung déu 13 loai PA, nudc
cit hai 14n.

Xdc dinh toc dé phan ting tao thanh Per theo
biéu thire:

H/pw —

(M.I'.ph™

Ated P
Trong d6: AD 1a do chénh léch do hip thu
quang cua hé (I) trong khoang thoi gian A, £=
9,85.10° LM .cm™ 12 hé s6 hap thy phan tir gam
tai bude séng khao sit, d (cm) 1a d6 day cuvet.
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Hinh I: Pho hap thu electron phan tir cia he (I)
va he (1)

2. Khao sat thoi gian hinh thanh va phéin huy
Per

Do do hap thu quang cua Per tai A, (287
nm}) vd AD,,™ theo thoi gian t(s). Két qua da
x3y dung dugc dudng cong dong hoc su tao
thanh va phan huy Per dugc thé hién trén hinh 3.

#t = 0+ 120s: thi ADy™ tang theo thdi

Bac riéng cua phan ing tao thanh Per theo
néng d6 ddu clia cdc chét trong hé C,; duge xéc
dinh theo d6 thi phu thudc clha -IgW™ vio -
1gC, ..

1I - KET QUA VA THAO LUAN

1. Khao st pho hap thu phan tit cia Per
Dé ching minh sy tao thanh Per chiing toi
ti€n hanh ghi phd hdp thu electron phan tir trong
khoang A tir 250 + 350 nm cta hai hé sau, véi
dicu kién phan tmg nhu mé ta & trén:
H,O - Mn* - DETA - H,0, (D
H,O - Mn™ - DETA (II)
Két qua duge thé hién trén hinh 1. Su khic
nhau vé hinh dang va dé cao phé cla hai he (I)
va (II) di ching to c6 su tao thanh Per trong hé
(D).
Do chénh léch mat do hdp thu quang cia hai
dung dich & méi budc séng chinh 1a do hép thu
ciaPer: AD;=D;! - D" =D,

Hinh 2 cho thay cuc dai phé hép thu cla Per
€6 A, = 287 nm, do d6 trong cdc thi nghiém
?\'ma)\ =

sau ching 1t6i chon 287 nm.

40 ! AD;PM.IOJ
35 -

30 -
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280 285 200 1295 300 305 A{nm)

Hinh 2: Phé hép thu electron phan tir ctia Per
trong hé (I)

gian, thé hién qud trinh tao thanh Per, cin bing
{2) chuyén dich sang phai. Tai t = 120s: thi
ADy™ dat cuc dai, néng doé Per cao nhédt &
trang thdi cin bang. Cic thi nghiém sau day
dugc tién hanh & thai diém t = 120s.

*t > 120s: thi ADy,™ giam dén, thé hién
qua trinh phan huy Per, diéu d6 ching to Per la
phtic trung gian hoat déng.
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Hinh 3: Su thay déi do hdp thu quang cua Per trong hé (I) theo thdi gian

3. Khao sat cac yéu to dong hoc su tao thanh
Per

D€ nghién ciu déng hoc sy tao thanh Per,
tién hanh do d6 hap thu quang cia Per tai 287
nm theo thoi gian v6i pH hodc nong d¢ dau cia
mot trong céc chat nghién ciu thay déi céc
théng s6 con lai khong déi trong hé (I). T dé
xdy dung duge dudbng cong déng hoc sy tao
thanh Per phu thuéc vao cdc yéu té: pH, [Mn*']o,
[DETA], [HyO,lo-

a) Anh hudng cia pH

Thay déi pH tir 7,2 + 9,7, do ADy,™ ting
véi At = 120s. Két qua thu duge thé hién trén
hinh 4.

45 7 . peaga
i‘w} AD ;"™ 10

i
'35
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Hinh 4: Su phu thudc cia A Dy,"'vao pH
He (I): pH=7,2 + 9,7, [Mn™'];=5.10°M,
[DETA],=5.10*M, [H,0,],= 10'M

Hinh 5 cho thdy khi tang (DETA], thi
A D™ tang manh tic 13 ting néng d6 cua Per.
Piéu dé dugc giai thich do DETA bi deproton
hod tao diéu kién cho chuyén dich tao phitc xiic
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Hinh 4 cho thiy theo chiéu ting cua pH thi
A D,,™ cang ting va dat cuc dai tai pH = 9,5.
Khi pH > 9,5 thi AD,,™ giam di do tuong tdc
ctia OH 1am giam nong do cta phic xuc tic va
clia Per. Tir d6 thi su phu thudc -logW™ vao
log[H"], x4c dinh dugc biac phan ing theo [H'],:
n=-0,62+0,10.

b) Anh hudng ciia [DETA],

Thay d6i [DETA], tir O dén 10> M (iing véi B
=0 + 200). Do do hap thu quang tai cuc dai hip
thu theo thai gian. Tir dé ta xay dung duge dudng
cong dong hoc sir tao thanh Per theo [DETA],. Su
phu thugc cia A Dy™ vao [DETA], tai t = 120
gidy dugc thé hién trén hinh 5.

145 1 ADpr™.10°
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Hinh §5: Anh huong cta [DETA), dén AD 5,
Hé (I): [DETA],=0+ 10°M, pH = 9,5 [Mn*],
=5.10°M, [H,0,],= 10*M

tdc va Per. Khi B = 100 thi A D,g,™ tién tdi gidi

han vi khéng thay déi do phiic xic tic dugc

chuyén hoan toan vao Per theo phan ting (2).
Bing phuong phdp dé thi ta thu dugc bac



phan ing theo [DETA]y: npera= 0,12 + 0,66.
¢} Anh hitdng ciia [Mn**},

Thay déi [Mn**], trong hé (I) tir 10° M dén
10* M gitt gid tri B = 100. Su phu thudc cua
AD,™ vio [Mn™], tai thoi diém t = 120s
dugethé hién trén hinh 6.

Hinh 6 cho thdy néng do diu cha [Mn™],
trong hé (I) cang tang thi A D,,”™ tang, tic la
néng do Per ting. Diéu ndy hoan toan phi hop
v6i su chuyén dich can bing (1) va (2) vé phia
bén phai.

Bac phan ting theo [Mn™], xdc dinh duoe:
Moy - 021 - 0,88

Al TP
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Hinh 6: Anh huong ctia [Mn® ], dén A Dyg™
He (I): [Mn*],= 10°+ 10*M; pH=9,5
B = 100, [H202]O :l()i4 M

d) Anh hiedng ciia H,Q,

Tién hinh do AD,,™ theo thoi gian véi
[H,0,], thay d6i nhu mé ta & trén. Két qua thi
nghiém xay dung duoge dudng cong dong hoc su
tao thanh Per theo [H,0,],. Su phu thudc cla
A D™ viio [HyOs], tai thdi diém t = 120s dugc
minh hoa trén hinh 7.

Két qua thi nghiém cho thiy AD,™ tang
khi [H,0,], tang, diéu nay phi hop véi cin bang
(2).

Bac phan tng theo [H,0,], xdc dinh dugc:
Ny o, =013 +0,59.

Tir céc két qua va cong thite (1) thiét lap
duge biéu thitc dong hoc phan tng tao thanh Per
trong hé (I):

0.12+0.59

[MH]OO,ZHD,BS.[DETA]OU.IE:-O‘%-[HEOZ ]0

W= (H'] Z0.10:0.62
o

IV - KET LUAN

1. Chiing minh trong hé (1) su tao thanh
phic  trung  gian  hoat déng  Per
[Mn(DETA)H,0,}| ¢6 pho hip thu electron cuc
dai tai A, = 287 nm.

~7[Mn>],.10°M

[60 © ,pp. per
‘SO :ADZBTP £0°

‘1 5 10 30 100 500
: “[H,h ], 10°M
Hinh 7: Anh hudng cua [H; 02]U dén AD,87"E'
Hé (I): [HyOs),= 10°M = 10°M; pH = 9.5,

[Mn*],= 5.10¢M; [DETA],= 5.10*M

2. Phic Per dugc tao thinh trong khoang
thoi gian t = 0 + 120s, dat néng do cuc dai tai t
= 120s va phan huy khi t > 120s.

3. D thiét 1ap duge biéu thie déng hoe tao
thanh phifc trung gtan hoat déng Per (W™) phu
thude vio cde yéu td anh hudng khac nhau trong
he ().
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