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Tém tit: Dong hoc hinh thanh axit peraxetic tir phan (mg giita axit axetic va hidro peroxit da duoc
khao sat trong nghién ctru ndy. Cac thi nghiém dugc thuc hién theo mé c¢6 thé tich 50 mL v6i ndng
db axit axetic va hidro peroxit twong tng 1 10,5 M va 4,2 M, & nhiét d6 25 = 1 °C. Anh hudng cta
ion H* dén téc do phan tmg duoc khao st trong khoang ndng d6 tir 0,036 dén 0,72 M. Sy hinh
thanh axit peraxetic duoc theo doi bang phuong phap chuin d¢ iot - thiosunphat v&i chi thi hd tinh
bot. Cac s6 liéu bién thién ndng do theo thoi glan duoc xtr ly theo m6 hinh dong hoc phan tng
thuan nghich bac mot. Két qua xir 1y cho thiy H' ¢6 vai trd xuc tic voi bac phan tng riéng bang 1.

Tir khéa: AXit peraxetic, axit axetic, hidro peroxit, dong hoc, xuc tac.

1. Tong quan hop chét nay khi sir dung la khong tao ra cac
. san pham phu doc hai nhu clo hay ozon [4].
Axit peraxetic (PAA) 1a mot chat c6 tinh Hon nita khi ra moi truong, PAA dé dang phan
0xi hoa manh véi the 6xi héa khur duong la hay dé tao ra cac chit an toan nhu CH;COOH,
+1,81 (V). Nho c6 tinh chat nay ma PAA dugc 0, va H,0. Do d6, PAA dugc coi 1a tic nhan
st dung trong sat khuan thyc phdm va cong rit than thién v6i moi truong va ngay cang
nghiép tay trang [1,2]. Dén nhing ndm 1980s, dugc wu tién sir dung dé thay thé cac chat oxi
PAA duoc st dung dé sat trang nudc cap va hoa manh khac. Tuy nhién, viéc ing dung PAA
nuée thai [3]. Mot trong nhiing wu diém cia trong xir Iy nude thai chua co nhiéu tai liéu dé
cap dén, dic biét & Viét Nam.
*Tac gia lién hé. DT.: 84-936187622. Bén canh nhimg uu dién} ndi bat nhu da
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vay, van dé bao quan va van chuyén s& gap
nhiéu khé khan. Mot trong nhiing giai phap dé
khic phuc diéu nay 1a diéu ché PAA tai dia
diém str dung. Theo phuong phap truyén thong,
PAA duoc diéu ché tir CH;COOH va H,0, [2]:

CH3COOH + H202 <> CH3COOOH +
HO (pu.l)

Céc thong tin vé dong hoc ciing nhu cén
bang ciia phan (mg nay chua dugc bat ki nhom
tac gia nao & Viét Nam nghién ciru. Gan day,
mot s6 nghién ciu trén thé gidi da cong bd
hing s6 dong hoc va higu ung nhiét qua trinh
hinh thanh PAA tir phan ing gitra axit axetic va
hidro peroxit [5-7]. Co ché ctia phan @ng ciing
dugc dua ra thao luan nhung chi 1a cac gia thiét
cht chua co bang chimg thyc nghiém. Tuy
nhién, dé tim hang s6 téc 6 phan tng, cac cong
bd déu mic dinh bac riéng cua tirng chét 1a bac
mot ma khong chimg minh. Nhiam khang dinh
bac phan mg riéng cua cac chat (dén nay chua
nghién ctru nao trén thé giéi cong bd), dong
thoi c6 cac thong tin vé hang sé toc do hinh
thanh PAA & sir dung trong xtr 1y nudc thai &
Viét Nam, nghién ctru nay khao sat dong hoc
hinh thanh PAA trong mo6i trudng axit.

2. Phuwong phap nghién ciru

Trong nghién ctru ndy, PAA duogc diéu ché
tr CH3COOH (100 %) va H,0, (30 %) vai ti 1€
thé tich 1a 1,5 : 1. Sau khi tron déu bat dau phéan
mg, hdn hop véi tong thé tich 50 mL dugc gt
kin trong bong téi ¢ nhiét d6 phong 25 + 1 °C.
Kha ning hinh thanh PAA duoc khao sat bing
cach 1y mau theo thoi gian va xac dinh nong
d6 PAA biang phuong phap chuin do iot -
thiosunphat. Nguyén ly xac dinh nhu sau:

Budc 1 - PAA phan tng dinh luong voi I
sinh ra I, theo phan ung:

CH3;COOOH + 2I" + 2H" = CH3COOH + I,
+ H,0

Buée 2 - I, sinh ra dugc chudn dd truc tiép
bang thiosunphat v6i chi thi 1a ho tinh bot.

bé loai trr anh huong cua H,0, dén két
qua, qua trinh chuan do thuc hién ¢ -15 °C. Céac

két qua danh gia cho théy su ¢6 mat cua H,0,
gan nhu khong anh hudng dén viéc xac dinh
néng d6 PAA (sai s6 duong nhé hon 2 %) &
nhiét d6 -15 °C. Anh huong cua H® dén toc do
hinh thanh PAA duogc khdo séat trong khoang
ndéng d6 0,036 dén 0,72 M bang cach sir dung
H,SO,. Cac chét sir dung trong thi nghiém déu
12 hoa chat tinh khiét cia Trung Qudc.

3. Két qua va thao ludn
3.1. Sy hinh thanh PAA

Nghién ctru da dénh gia toc do hinh thanh
PAA tai 5 nong do H" trong khoang 0,036 den
0,72 M. Nong d¢ hinh thanh PAA theo thoi
gian dugc biéu dien trén hinh 1.
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Hinh 1. Nong d6 PAA hinh thanh theo thoi gian &
cac nong do axit khac nhau; )
thi nghiém vé&i [H'] = 0,074M dugce Lip lai 2 lan.

Két qua cho thdy, téc do hinh thanh PAA
trong phan tng ting dan khi tang ndng do axit.
Trong cac thi nghiém, ndng d6 PAA déu dat
dén gia tri can bang la 2,6 M. Nong do nay rat
gan véi ndng do can bang dat duoc tir nhom
nghién ctru cua F. Ebrahimi 12 2,5 M [7]. Biéu
nay di khang dinh lai phan tung (pu.1) 1a phan
Ung thuan nghich. Thoi gian dat can béng
khoang 36 gio néu st dung H* ¢ ndng d6 0, 036
M va rat ngin xubng con 2 gid khi tang nong
d6 H* 1én 0,72 M. Py la thong sb rat quan
trong cho qué trinh diéu ché PAA tai chd. Tur
ndng d6 PAA va ndng do cac chét phan tmg can
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bang, hang s6 can bang (K) dugc tinh toan theo
cong thtc:

« _ [CH,COOOH][H,0]
~ [CH,COOH][H,0,]

Trong biéu thirc ndy, ndng d6 CH;COOH
va H,0, can bang duoc tinh bang cach liy nong
d6 ban dau trir ndng d6 mat di do phan ung,
ndéng d6 H,O duge tinh tir ndng d6 nudc ban
dau trong dung dich H,O, va nudc sinh ra theo
(pu.1). Céc két qua dugc trinh bay trong bang 1.

Két qua tinh toan cho gié tri trung binh K =
4,04 cao hon gan gap doi so voi két qua thuc
nghiém cua nhém L. V. Dul’neva (K =2,1)[5].
Sy khac biét nay c6 thé 1a do diéu kién thuc
nghiém, nghién ciru nay sir dung nong do dam
dic hon nhiéu so véi cac nghién ciru trude.
Két qua nay s& gitip chiing ta tinh toan ndng do
PAA can bang khi sir dung cac chit phan tng
¢6 noéng do khac nhau.

(pt.1)

Bang 1. Nong d6 can bang cia cac chit va két qua

tinh K
™ 1 2 3 4 5 6
[PAALM |7 259 272 25 252 256
F\%HBCOOH]'?B 701 778 8 798 794

[HO],M 15 161 1,48 1,7 168 164

[H0],M 19,7 19,59 19,72 195 19,52 19,56

K 45 40 47 36 37 38

3.2. M6 hinh dong hoc phan ung

3.3.1. Bac phan ung cua H,0O,

Trong trudng hop téng quat, phuong trinh
téc do (V,) cia phan ung hinh thanh PAA tir
CH;COOH va H,0; v6i su c6 mit ciia H' lam
xuc tac cé thé duoc viét & dang tong quat nhu
sau:

v, = k,[CH,COOH][H,0,]"[H "1™ (pt.2)

Trong do: k; 1a héng s6 toc d6 phan ung; nl,
n2, n3 1a bac phan tng cuia CH3;COOH, H,0,,
vaH".

CH;COOH trong hon hop cé néng do 10,5
M nén rat du so véi luong PAA tao thanh (hay
lugng H,O, chuyén héa). Vi viy, nong do
CH3;COOH trong biéu thic toc d6 khong doi
trong qua trinh phan tmg va (pt.2) c6 thé duoc
viét thanh:

v, = kll[Hzoz]n2 (pt.3a)
voi:k, =k[CH,COOH]™[H*]™ (pt.3b)
Ngoai phan ung hinh thanh con c6 phan

ung phan hity PAA theo chiéu nghich ctia phan
g (pu.1). Toc do ciia phan ting nghich (V)
chi phu thucf)q vao néng do PAA do néng do
nude khong doi:

v, =k, [CH,COOOH]"™ (pt.4)

hayV , = k—l‘ ([H,0,], _[Hzoz])n4 (pt.5)

Gia thiét, phan Gng thuin la bac 1 theo
H20, (n3 = 1) va phan ng nghich la bac 1 theo
PAA (n4=1), Kh1 do t6’c dd bién thién nong do
cua H,O, (bao gom mat di va hinh thanh) la
hiéu cua phuong trinh (pt.3a) va (pt.5):

V=V, -V, = k1'[H202] - k-ll([Hzoz]o _[Hzoz])

d[H,0,]
=———" "= t.6
at (pt.6)
_Ki hiéu [H,0,] Ia C, lay tich phan va biéu
dién theo nong do H,O, can bang (Cy) thu
duoc:

C-Cy =(C, —Cy)e ! (pt.7)

C, -C o
hay In(C2—=) = (k. +k,)t t.8
y (C—ch) (ky +k.,) (pt.8)

Ttr phuong trinh (pt.8) thdy riang néu sy phu
thuoc cua In(C, -C_,)/(C—-C,)) theo thoi
gian (t) 1a tuyén tinh thi gia thiét bac n3 = n4 =
1 la dang.

_ Céc két qua xir 1 s0 liu va v& do thi cho
thay cac do thi bicu dien
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In(C, —C,,)/(C—C,)) theo t déu cho duong
th’éng va nhu vdy n3 = n4 = 1, dong thoi tir do
doc cua cac dudng thang nay, ta xac dinh dugc
tong (K, +K_,) cho timg ndng d¢ axit (bang 1).
Hinh 2 trinh  bay duong biéu dién
In(C, —C,)/(C—-C,)) theo thoi gian (t) cho
truong hop ¢6 mit ctia [H'] = 0,036 M.
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Hinh 2. Sy phu thue IN(C, —C_,)/(C—-C,))
theo t véi [H'] =0,036 M

Bang 2. Gia tri tinh toan cac hang s6 dong hoc

K, +k,
™ [H]M k + k—l, g ' o
1 0,036 0,05 0,04
2 0,074 0,13 0,10
3 0,074 0,10 0,08
4 0,292 0,26 0,21
5 0,508 1,08 0,87
6 0,722 2,15 1,72

“thi nghiém véi [H'] = 0,074M dugc 13p lai

Hang s6 can bang K (tinh dugc ¢ 3.1) chinh
1a ti 16 k; /K, , trén co s d6 ta tinh duoc hing
sd téc do cua phan tmg thuan kl' g véi nong
d6 Hy0, 1a 4,2 M & nhiét d6 25 + 1 °C. Céc gia
tri tinh toan dugc liét ké trong cot 4 bang 2. Cac
gia tri k' nay rat phu hop véi cic gia tri ma
Xuebing Zhao va cong su [6] thu duoc khi quy
ve cung don vi.

3.2.2. Bdc phan img ciia H'

Khi tién hanh phan mg & ndng do
CH;COOH khong d6i, phuong trinh (pt.3a)
duoc bién doi thanh:

In(k, ) = IN(k[CH,COOH]™) + n3In([H *])
=A+n3In([H']) (pt.9)

v6i A 14 hing s6.
_ 3 chinh la do dbc ciia phuong trinh duong
thang biéu dién sy phu thudc In(k;") theo

In([H']).

2 .
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Hinh 3. Su phu thudc In(k,") theo In([H™])

Két qua tir hinh 3 cho thiy n3 = 1,135 nén
c6 thé két luain bac phan ung cua ion H' 14 1.

Trong nghién clru nay ching t6i khong tim
béac phan tmg riéng cua CH;COOH vi hoa chat
nay thuong duoc cung cip o dang tinh khiét
gan 100 % nén tbc do phan mg chi con phu
thudc vao ndng do H,0, va axit 1am xdc tac.

4. Két luan

Téc do hinh thanh axit peraxetic tir phan
ung gilra axit axetic va hidro peroxit da dugc
nghién ctru trong sy c6 mit ctia ion H véi cac
nong d6 khac nhau & nhiét do 25 + 1 °C. Céc
két qua cho thiy rang H' c¢6 vai tro ting toc
phén ung. Phan Umg x4y ra thuan nghich voi
thoi gian dat can bang giam tir 36 gio xudng 2
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Abstract: Kinetics of peracetic acid formation in the reaction between acetic acid and hydro
peroxide was investigated in this study. Experiments were conducted in a batch-reactor with a solution
volume of 50 mL at 25 + 1 °C. Concentrations of acetic acid and hydro peroxide are 10.5 M and 4.2
M, respectively. The effect of H* ion on the reaction was evaluated in the range from 0.036 to 0.72
M. The formation of peracetic acid was followed by iod - thiosulfate titration with starch indicator.
Experimental data were analyzed using reversible first - order rate law to get reaction orders of H" and
H,0O, to be 1.

Keywords: Peracetic acid, acetic acid, hydro peroxide, kinetics, catalyst.



