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Abstract

By using method of using inhibitor, it was found that the catalytic process of ipdigocarmine (Ind) oxidation take
place according to the radical chain mechanism with a generation of free active OH  radical reacting with Ind, H,L, In
(Lumomagnezone - Lm, Hydroquinon - Hg, Paranitrozodimetylanilin - Pa) in the systems:

H,0 - Ni** - HCO3 - Lm - Ac -H,0, (2)
H,0 - Ni** - HCO3 - Lm - Hq -H,0, (3)
H,0 - Ni?* - HCO3 - Lm - Pa -H,0, (4)

This article presents our results of calculating the rate constant k(Ind+OH?*) of oxidizing reaction of Indigocarmine
by hydroxyl radicals OH*. k(Ind + OH*) was calculated by using Turbopascal programming languages.
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1. MO PAU

Trong cong trinh [1] da chi ra trong hé phan ung
gdm H,0, Ni**, HCO;, Lumomagnezon (Lm), H,0,
xay ra qué trinh peroxydasa tao ra gbc tu do “OH.
Tuy nhién ¢ day chua chi rd phan co ché cua qua
trinh nay. Dé tiép tuc nghién ctru, 1am 13 co ché
phan mg peroxydasa trong h¢ (1), trong cong trinh
nay da st dung phuong phap cac chat e ché dé
nghién ciru co ché phan tng perosydasa bang cach
sir dung céc chat co twong tac dic thu véi gbe tu do
*OH nhu axit ascorbic (AC), hydroquinon (Hq) va
paranitrozodimetylanilin (Pa). Két qua thu dugc da
khing dinh co ché ' phan umg peroxydasa trong hé (1)
1a co ché mach gdc v6i su phat sinh va huy diét gbc
tu do ‘OH.

Duya trén cic phan tmg canh tranh gianh gdc
*OH trong hé (1) da tinh dugc hing s6 toc do twong
tac giita Lumomagnezon (Lm) véi gbc tu do *OH ¢
gid tri rat 16n kK pneon = 7.109 LM 'S™, diéu d6 ching
t6 gdc tu do *OH 4 tAc nhan oxi hoa manh.

Céc két qua thu dugc cho phép thiét 1ap duoc so
d6 co ché mach gdc cta phan g peroxydasa trong
hé nghién ctru.

2. THUC NGHIEM

Cach tién hanh thyc nghiém dugc trinh bay

trong [2, 3]. Cac phan mg khi str dung chit trc ché,
duoc tién hanh & nhiét d6 (30+0,2°C) va pH = 8 voi
thé tich mau 30ml. CAc hoa chat sir dung trong phan
ung 1a loai PA. Thong sb dong hoc dugc xac dinh
trén cac thiét bi: pH5i/SET (CHLB Puc), UV-VIS
752M (TQ). Mbi thi nghiém dugc 1am 3 1an dé chon
két qua.

3. KET QUA VA THAO LUAN
3.1. X4c dinh sy phat sinh cac goc tw do

3.1.1. Anh huéng ciia Ac dén W™ trong hé:
H,O - Ni** - HCO; - Lm - Ac - H,0, (2)

Hinh 1 cho biét két qua nghién ctru sy phu thudc
ctia D" vao néng do cua Ac. O day Ac co tac
dung tc ché qua trinh peroxydasa trong h¢ (2). Khi
nong do Ac cang cao thi tac dung trc che cang manbh.
Mit khac trong thoi gian bi e ché, nong do Ac giam
dan (hinh 2), chimg to da sinh ra “OH trong qué trinh
phan tng véi didu kién: [Ni*], = 10°M; [HCO5]o =
10™ M; [Lm], = 8x10°M; [H,0,]o = 10" M; pH = 8.

3.1.2. Anh hwéng ciia Hq dén W™ trong hé:
H,O0 - Ni** - HCOj - Lm - Hq - H,0, (3)

Hinh 3 cho biét két qua nghién ciru su phu thude
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ctia D""495 vao ndng do cua Hq. O day Hq co tac
dung tc ché qua trinh peroxydasa trong hé (3). Khi
noéng d6 Hq cang cao thi tac dung trc ché cang manh.
Mit khac trong thoi gian bi e ché, nong d6 Hq
giam dan (hinh 4), chimg t6 da sinh ra *OH trong
qué trinh phan tmg véi didu kién: [Ni**], = 10° M;
[Lm]o = 8x10° M; [HCO5 o= 10" M; [H,0,], = 10™
M; pH =8.
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Hinh 2: Su giam ctia Ac trong hé (2) [Ac]o = 1x10* M
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Hinh 3: Anh hudng cta chat (e ché Hq trong hé (3)

[Halo = (0; 0,5; 1,0; 2,0; 3; 5; 7,0; 10; 12)x10°M
ung voi cac duong 1,2, 3,4,5,6,7,8,9
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Hinh 4: Sy giam cua Hq trong hé (3),
[Halo = 1x10° M

3.1.3. Anh huéng ciia Pa dén W™ trong hé:
H,O - Ni** - HCO; - Lm - Pa - H,0, (4)

Két qua ¢ hinh 5 va 6 hoan toan phu hop voi két
qua nghién ctru voi Ac trong hé (2). Két qua nay mot
lan nira cho phép khing dinh rang co ché phan ung
0x1 hoa Lm b?mg H,0, trong hé (1) 1a co ché mach
gde sinh gbe ty do *OH tmg véi didu kién: [Ni**], =
10° M; [Lm], =8x10° M; [HCO;]o = 10™ M; [H,0:]o
=10"M; pH = 8.
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Hinh 5: Anh huéng cua chit trc ché Pa trong hé (4)
[Pa]lo=(0;0,5; 1;1,5; 2; 2,5; 3, 6; 8)><1O'6 M ting voi
cacduong 1,2, 3,4,5,6,7,8,9
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Hinh 6: Su giam cua Pa trong hé (4)
[Pa]o = 0,5%10° M
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3.2. Tinh Kemeon

3.2.1. Xac dinh ki nsxon duwa vao hé (2)

Ddi véi hé (2) ¢6 cac phan mg canh tranh gbc ‘OH
nhu cic phan ting xdy ra sau:
Lm+OH —5 P,
W, =Ky [Lm][OH]; ki = Kimson = ? 1)

Ac+OH  —5p,
W, = ko[Ac][OH]; k, = 7,2x10° LM™ st (2)

HCOs + OH —< P,
W = ks [HCO5][OH]; k3 =1,5x10" LM™s* (3)

H,0,+ OH —“— P,
W, = k4 [H,0, ][OH]; ks = 3x10" LM st (4)

Theo phuong phap sir dung cac phan Gng canh
tranh c6 thé xéac dinh duoc k; theo biéu thire:

Nghién citu co ché ciia qud trinh...

Bang 1: Cac gia tri cua x va y trong phuong trinh:
y = bx + a cta hé (2)

1 [[Ack10] AD | AC,10° | v.10% | ky[Ack [k, [HCO] [k [H,0.], x10%
U 17 0475 70090 7320 [72010°] 1510° | 15106 | 3.84
TR [ 0470 |57 (14410 1506 [ 15006 | 398
T 038 [ 0454 | 648 [31610¢| 15165 | 15006 | 4.02
15 T 0306 | 0424 |07 360107 15108 [ 15406 | 420
ST 035 (0408 [ 973 (30410 15165 | 15006 | 438
€ 180317 [ 0088 | 1137 37610 15165 | 15006 | 447
7100 007 [ 007 | 1Aa7 (72010 15168 | 15906 | 465
§ 7715 0009 [ 0,04 | 20,68 (10816 | 15165 | 15006 | 5,00

3.2.2. Xac dinh kim+on dua vao hé (3)

Dbi véi hé (3) co cac phan tng canh tranh gbc
‘OH tuong ty nhu cac phan tmg tir (1)-(4). Tir cac sd
lidu thu dugc trén hinh 3, cac hing sb tbc do & phan
{mg tir (1)-(4) nhung thay k, = 12x10° LM™.S™ ta c6
thé tinh duogc k; theo cac cong thuc tir (1)—(3), két
qua nhan dugc trén bang 2.

Bdang 2: Cac gia tri cua x va y trong phuong trinh:
y =bx + a ctia h¢ (3)

_ [qug‘lOf AD[ AC1‘104 y‘10'4 k;.[Hq]g k}.[HCO}]g [H 20 ]g x‘IO'”
1 _a+ iy Ko [ACly +K3.[HCO 1y + K, [H,0,1y [T 05 [03%5 0217 | 46 | 0610 | 1510° | 1300° | 476
AC K [Lm] P N S O S I A S O A N
1 1 0 ] 410 § f
ST702 [0402] 0060 | 61 | 2400 15006 | 15406 | 378
, i (U T oa [0as ] s |74 3600 | 1506 | LSIF | 380
Trong do: AC, la bién thién nong do cia Lm rng voi S0 05 [0239] 0007 | 103 |6010°| 15108 | 15106 | 383
moi gia tri nong do dau [Ac]o sau moi khoang thoi 6] 07 0186 0075 | 133 | 8410° | 1510° | 1510° | 386
H ’ - A , 1 4 ] 6
gian At = 30s; AC, dugc xac dinh theo cong thirc: TP L jels) oo | 235 12010 13107 | 1310 30
8] 12 [0.069 ] 0,028 38 44100 15006 1.5.10¢ 393

AD |
ed
Trong do: AD, l1a 6 giam mat do quang cua Lm.
& = 2,47x10°1.M™.cm™ 1a hé s6 hap thu phan
tu ctia Lm. d = 1cm, chiéu day cta Cuvet.
bat:

ACp= )

1 1 a
y= b= =
MACq MNCq k1
o LAl +k JHCO], + Ky [HO,),
" [Lm],

Ta s€ dugc phuong trinh dang y = bx + a, trong
d6 a, b dugc xac dinh theo phuong phap binh
phuong bé nhét [1, 2]. Tir cac dit liéu thu duoc trén
hinh 1, cac hang s6 toc d6 & biéu thire (1)-(4) va theo
cac cong thirc (1)-(3) ta c6 thé tinh duoc cac cip gia
trj X va y tuong ing v6i mdi ndng do [Ac]o. Cac gia
tri x, y dugc tinh theo s6 liéu ghi & bang 1.

Sau d6 tinh k mv.on theo chuong trinh PC, két
qua: kim+.on = 6,71x10° LM ™5t

Sau d6 tinh kym+ .on theo chwong trinh PC, két
qua: Kyme.on = 7,58%10° LM™.s™

3.2.3. Xac dinh k mson dua vao hé (4)

Dbi véi hé (4) co cac phan tng canh tranh gbc
OH tuong tw nhu cac phan tmg tir (1)—(4). Tur cac
s6 lidu thu duogc trén hinh 5, cac hang sé toc do &
phan ung tr (1)—(4) nhung thay k; = 18x10° .M ig1
ta c6 thé tinh dwoc k; theo cac cong thirc tir (1)—(3),
két qua nhan dugc trén bang 3.

Sau d6 tinh k m+.on theo chuong trinh PC, Kkét
qué: K me.on = 7,46x10° LM™s™

Khi st dung ca 3 chit wc ché Ac, Hq va Pa déu
thdy xuét hién: Qu4 trinh kim him W'™, tiéu hao chit
{rc ché va gia tri kims.on kha 16n vi vay co thé két
ludn qué trinh peroxydasa trong hé (1) sinh ra gbc
*OH ¢6 kha nang oxi hoa cao.

Tir cac sb liéu thu duoc trong phin tao phirc xuc
tac, dong hoc va co ché cua qua trinh xtc tac oxi hoa
hop chit hitu co boi H,0, [4-6] ¢o thé gia thiét so d6
co ché oxi hoa Lm bai H,0, trong hé (1) nhu sau:
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Bang 3: Cac gia tri x va y trong phuong trinh:
y =Dbx +a cua hé (4)

n [Pﬁ]g‘los AD1 AC1.104 y‘10'4 k}[Pﬁ]g k}.[HCO}]a k4 [H 10 ]3 X‘IO'N
1 005 | 0318 ] 0154 65 | 09004 | L10F | L3A0F | 376
20 010 0345 0143 70| L8I0Y | O LAI0F | LA0F | AT
31015 [ 0318 ] 0129 LS (A P (I 1 1 B
41020 10209 0,121 §3 | BAI0M | LA10F | LS0F | 380
§1030 10255 | 0103 07 | 5410 | 15006 | 15006 | 383
6| 040 0213 | 008 | 1.6 | 72104 | L3106 | 15106 | 386
T 060 | 0166 | 0067 | 1498 108104 L510° | LSI0F | 390
§1 080 101250 0051 | 196 | 14400 L5108 | LA10F | 393

Sinh mach:

1. Ni* + HL = [NiHL]

2. [NiHL]" + HCO3 = [Ni(HL)HCO4]
3. [Ni(HL)HCOg3] + H,0, = [Ni(HL)(HCO3)H,0,]
4. [Ni(HL)(HCO3)H,0,]
- [Ni(HL)HCO3]" + OH + OH
Phat trién mach:

5. *OH + H,0, - HO,® + H,0

6. HOZ. e d Oz._ + H+

7. [Ni(HL)HCO4]* + 0,* -
[Ni(HL)HCOs] + O,

Dt mach:

8.°0OH + Lm - p

9. *OH + [Ni(HL)HCO;3] — [Ni(HL)HCO;]" + OH
10. HO,® + [Ni(HL)HCO;] —
[Ni(HL)HCO;]" + HO,
11. HO,* + HO,* »  H,0,+ O,
Khi ¢ chit (¢ ché In (Ac, Hq, Pa) giai doan dut
mach con c6 thém phan tng:
In+°*OH - P

4. KET LUAN

+ Ching minh qua trinh peroxydasa trong hé¢
nghién ctru dién ra theo co ché mach gbc véi sy phat
sinh va huy diét gbc tw do *OH c6 hoat tinh oxi hod
cao.

+ Trén co s6 ngdn ngir 1ap trinh Pascal, da xac
dinh duoc hing sb téc do cia phan ung oxi hoa co

Lién hé: Vii Thi Kim Loan
Pai hoc Y - Dugc Hai Phong

Vii Thi Kim Loan

chat Lm boi gdc *OH [4] tuy theo ting chét tc ché
khac nhau. Két qua thu duoc nhu sau: Kimson.
6,71x10° LM™.s™ (v&i chét tre ché 1a Ac); Kimson.
7,58x10° I.M™.s™ (véi chét we ché 1a Hq); Kimson.
7, 46x10° LM™.s™ (v6i chit e ché 1a Pa).

Diéu d6 chimg to gbe tu do ‘OH co kha ning oxy
ho4a manh cac hop chét hiru co.

+ Tong hop cac két qua nghién ciru, ching t61 da
dé ra so d0 co ché nguyén tic ciia qua trinh
peroxydasa trong hé (1).
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