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Abstract

Sulphureted chlororganic compounds are high toxic agents for human and animals. Some of them was used as
warfare agents. Because of lower toxic level, 2-chloroethylphenyl sulfide was used instead of mustard and similar
agents in studying nature of decontamination process on contaminated objects. In this work, the feature of hydrolysis
process of 2-chloroethylphenyl sulfide in water is described. It is basic of studying nature of disingtegrating mustard
and similar agents by new watered decontamination substances, which are friendly with environment.

1. MO DAU

Hau hét cac hop chit hitu co chtra clo dang
thioete nhu: bis (2-clo etyl) sunfua (Mustard, Lost-S,
yperit-S,...ky hi€u la HD); 2-cloetylclometyl sunfit;
bis(2-cloetylthio)-metan; 1,2-bis(2-cloetylthio) etan
(sesquimustard); 1,3-bis(2-cloetylthio)-n-propan; 1,4-
bis(2-cloetylthio)-n-butan; 1,5-bis(2-cloetylthio)-n-
petan; bis(2-cloetylthiometyl) ete; bis(2-cloetylthioetyl)
ete (O-mustard), déu 1a cac hop chit co doc tinh cao
dbi v6i nguoi va dong vat do chung tic dung véi
nhém chirc amino (-NH,) trong DNA ciia co thé gay
nén phdng rop, phi né co thé din dén tir vong [1].
Xét theo phuong dién triéu chimg tring doc, ching
duoc Xep vao nhom chat doc loét da va di duogc cac
nude Dé qudc sir dung trong chién tranh Thé gidi 1an
tha nhat va tha hai [2].

2-cloetylphenyl sunfit (CEPS) 1a mot trong
nhitng hop chit quan trong c6 tinh chat héa hoc va
sinh hoc twong tu nhu cac chit doc loét da co luu
huynh, nhung ¢é doc tinh thap hon nhiéu so véi cac
chat doc sir dung trong chién tranh, do d6 hop chét
nay thuong dugc st dung dé thay thé cho cac chat
doc quan sy ho loét da co luu huynh trong cac
nghién ctru vé tiéu doc [3]. Dé gop phan lam co s&
khoa hoc nghién ctru ban chét qua trinh phan huy
cac chat doc loét da co luu huynh trong cac dung
dich tiéu ddc, dac biét 1a cac dung dich tiéu ddc moi,
st dung dung méi la nude. Bai bao nay trinh bay cac
két qua nghién ctru vé dic diém qua trinh thiy phan
CEPS trong méi truong nudc bang phuong phap
sdc ky.

2. THUC NGHIEM
2.1. Thiét bj va hoa chit
2.1.1. Thiét bi

- Thiét bi sic ky long cao 4p (HPLC) Agilent
HP-1100, cbt tach Zobax ODS, detector UV-VIS
Diode Array (DAD) (MY);

- Thiét bj sic ky khi khdi phd (GC-MS) Agilent
5975, cot tach DB-5MS (M¥);

- May do pH Hanna, d§ chinh xac +0,1 (Ha
Lan);

- May khudy tir 6n nhiét: 85-2 (Trung Qudc);

- Can phan tich dién to Mettler hang Toledo
(Thuy S¥), d6 nhay 10™ gam.

2.1.2. Hod chdt

- 2-cloetyl phenyl sunfit, do tinh khiét > 98%
(Sigma);

- Etanol (Merck);

- Clorofoc (Merck);

- Céc hoa chit pha dung dich dém c6 do tinh khiét
Pa.

2.2. Phwong phap nghién ctru
2.2.1. Phirong phdp chudn bi mau

- Cac dung dich dém pH = 3,0; pH =5,0; pH =
7,0; pH = 9,0 va pH = 10,0 dugc chuén bi theo tai
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liéu [6];

- Dung dich gbc CEPS (A) dugc chuin bi nhu
sau: 14y 240 pl CEPS (d = 1,182) hoa tan trong 10ml
etanol, ddy kin va bao quan trong binh chéng am;

- Chuén bi cac mau khao sat qua trinh thiy phan
CEPS: ldy 10ul dung dich A cho vao lo thuy tinh
chtta 10 ml dung dich dém, twong tng v6i pH cua
mdi truong can khao sat, dd duoc on nhiét tai gid tri
dit trude. Theo thoi gian, 14y mau phan tich xac dinh
ndéng d6 CEPS trén HPLC;

- Chuan bi mau phan tich xac dinh san pham
thiy phan CEPS: thiy phan hoan toan dung dich
CEPS trong nudc (sau 12h), chiét bang dung moi
clorofoc véi ty 18 2:1 (vé thé tich) va do trén thiét bi
GC-MS.

2.2.2. Phuong phdp xac dinh nong do va cdc san
pham thuy phan CEPS

- CEPS va cic san pham thily phan ciia n6 duoc
phan tich bang phuong phap GC-MS. Piéu kién do:

+ Cot tach DB-5MS.

+ Khi mang: heli.

+ Nhiét do bt dau: 50°C.

+ Nhiét do két thuc: 300°C.

+ Tdc d6 gia nhiét: 10°C/phit.

Abundance TIC: HOANG ME 15052009, Didata ms
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Tir két qua hinh 1a va 1b nhén thdy, trén cac sic
d6 GC ciia mau trude va sau thuy phan déu thu duoc
01 pic duy nhét, co thoi gian luu twong Gng 1a t, =
13,961 phut va t, = 14,267 phat. Pho khdi (MS) cua
tuong Ung v6i cac pic trén 1an luot duge dan ra trén
hinh 2a va 2b.

Tir két qua do phd khéi xac dinh duoc chat chinh
trong miu trudce va sau thay phan CEPS lan luot 1a
CEPS (v6i cac manh ion ¢ s6 khdi dic trung 1a 77;

@—S—CHZ—CHZ-CI +HO —» @—S—CHZ—CHZ-OH+ HCI

CEPS
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+ Thé phan méanh: 1172,7 iu.

- Nong d6 CEPS trong dung dich dugc xac dinh
bang phuong phap HPLC, ¢ diéu kién:

+ Tin hiéu do 252 nm.

+ Ty 1& pha dong (tinh theo thé tich):
axetonitril/nudc = 40/60.

+ Thé tich bom méu: 5,0 pl.

+ Thoi gian luu, ng véi pic cia CEPS: t, =
8,934 phut.

+ Nong d6 CEPS xac dinh theo biéu thirc (1):

_A+6,724

= 1
21,458 )

Trong d6: C -ndng d6 CEPS (mg/1)
A - dién tich pic tai t= 8,934 phut

3. KET QUA VA THAO LUAN

3.1. Pic trung sic ky cia CEPS va sin phim
thiy phin cia CEPS trong méi trwong nudéc

Két qua ghi sic 46 GC cua CEPS va san phim sau
thily phan hoan toan CEPS dugc trinh bay trén hinh
lavalb.

Abundance TIC: HOANG M5 15052009 [\data. ms
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Hinh 1b: Sac 86 GC cuia san pham sau thiy phan
CEPS

Ming-—>

109; 123 va 172) va 2-hydroxyl etyl phenyl sunfit
(HEPS) (v6i cac manh ion c6 s khdi dic trung la
77; 110; 123; 154). Nhu véy, c6 thé nhan thdy phan
tmg thuy phan CEPS hau nhu chi dién ra tai vi tri
ctia nguyén tir clo, dan dén su thay thé nguyén tir clo
trong phan tr CEPS bang nhom hydroxyl (-OH).
Phan tmg thuy phan CEPS c6 thé duoc biéu dién
bang phuong trinh phan tng sau:

(3-1)
HEPS
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Két qua nghién ctru sy thuy phan CEPS bang
phuong phép sic ky long cao ap ciing cho két qua
twong tw. Trén sic d0 HPLC, mau trudc thuy phan
thu dugc 01 pic, twong tng v6i hop chat CEPS c6
thoi gian luu tg = 8,9 phut, mau sau thity phan hoan
toan CEPS ciing thu dugc 01 pic, c6 thoi gian luu la
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Hinh 2a: Phd khbi (MS) cua chit twong ing véi pic
13,96 phut

Nghién ciru déc diém qud trinh...

tx = 4,3 phat (hinh 3.3a va 3.3b).

Nhu vay, qué trinh thily phan CEPS dién ra theo
co ché twong ty nhu cac chit doc chién tranh ho loét
da co lIuu huynh, hau nhu chi dién ra sy thay thé cac
nguyén tir clo trong phan tir bang nhom hydroxyl (-
OH) (phan g thé nucleophin) [2, 4].

Fburdance Scan 2032 {14,275 min; HOANG M5 15052003 Dicdata.ms
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Hinh 2b: Ph khbi (MS) cua chit twong tmg véi
pic 14,26 phut
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Hinh 3a: Sic 36 HPLC cua CEPS
trude thuy phan

3.2. Anh huwéng ciia mét s6 yéu té méi trwong dén
qua trinh thiy phan CEPS

3.2.1. Anh hwong ciia pH méi truong

Thi nghiém dugc tién hanh véi cac dung dich co
gia tri pH 1an luot 1a: 3,0; 5,0; 7,0; 9,0 va 10,0 & nhiét
d6 30°C, nong do CEPS ban dau 28,368 mg/l. Két
qua khao sat sy bién thién ndong do6 CEPS theo thoi
gian va méi quan hé giita logarit nong d6 CEPS
(InC) v6i thoi gian t, 1an luot duge trinh bay trong
bang 1 va hinh 4.

Ttr hinh 4 nhan thiy, trong diéu kién dang nhiét
va pH khong thay ddi, logarit ndng d6 CEPS (InC)
trong dung dich ty 1& tuyén tinh v&i thoi gian phan
tmg (t). Diéu nay ching to phan tng thiy phan

DADIE, 597252,16 Rel =360

800
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Hinh 3b: Sic @6 HPLC ctia san pham
sau thuy phan CEPS

CEPS, trong mdi truong pH khong dbi xay ra theo
qui ludt phan tng bac 1, nghia 13 tbc do phan tng
thily phan phuy thudc tuyén tinh vao nong do CEPS
trong dung dich. Khi d6, hing s tbc do phan tng
thuy phan va thoi gian ban thiy cia CEPS, dugc xac
dinh theo cac biéu thuc (2) va (3):

LogC =— t+b 2

o8 =303 )
n2 0,693

¢ =20 3

Bk k )

Trong d6: C- nong d6 CEPS trong dung dich tai
thoi diém t; k - hiang sb tdc do phan ung; b - hing

s0; t,,- thoi gian  ban (phtt).
P

thuy
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Bdng 1: Sy bién thién ndng d6 CEPS theo thoi gian (¢ cac gia ri pH khac nhau)

Nong d6 CEPS, mg/I
pH
Thoi gian 3,0 5,0 7,0 9,0 10,0
(phat)
25,985 25,899 25,294 25,516 75.542
24,670 23,864 23272 22,896 2397
8 19,687 19,757 19,391 18,631 13.388
12 16,378 16,838 15,661 15,199 14.592
16 13,834 13,783 13,008 12,510 11921
20 11,652 11,146 10,381 9,603 9.506
347 —+—pH=3 —o—pH=5 —a—pH=7 ——pH=9 —x—pH=10 0055
2 0054 |
3.2 Q = 0.053
5 0.052
301 S 0.051
5 ‘%‘; 0.050
=28 g 0.049
- 8 0.048
2.6 3 0.047
2 0046
244 ° < 0.045 ‘ . . : : ‘
0 2 4 6 8 10 12
22 ‘ ‘ ‘ : : pH
0 5 10 15 20 25

Thdi gian (phut)

Hinh 4: D6 thi mé ta mdi quan hé
InC —t, ¢ gia tri pH khac nhau

Po thi mo ta su phu thudc cua hﬁng s6 tbe do
phan tmg thuy phan (k - duoc x4c dinh dwa trén db thi
hinh 4) vao pH ctia dung dich dugc dan ra trén hinh 5.

Tir hinh 5 nhan thdy, hing s6 téc d6 phan tng
thiy phan CEPS phu thuoc vao d pH cia moi
trudng. Khi pH clia méi truong < 5 thi hang s6 toc do
phan tmg ting cham khi pH ting, tuy nhién néu pH
ctia moi truong > 5, ddc biét 1a trong mdi trudng kiém
thi hing s6 tbc d6 phan ung ting nhanh va gan nhu
tuyén tinh voi pH cua méi truong. Nhu viy, moi
truong kiém thuc day sy thay phan CEPS. Tuy nhién,
CEPS 1a chit rét it tan trong nudc (do tan & 30°C 1a
85 mg/l), tbc d6 phan huy CEPS thuc t& bang nudc rat
thap (khoang 4 - 5 mg.1".ph™ & nhiét d6 30°C, nong
d6 CEPS bao hoa), do d6 nudc va cac dung dich kiém
thuan tiy s& khong dép ting dugc yéu cau lam dung
dich tiéu doc cho cac ddi tuong bi 6 nhiém boi CEPS
noi riéng va cac chat doc loét da co luu huynh noi
chung.

3.2.2. Anh hwéng cia nhiét do

Thi nghiém duogc tién hanh ‘6 cac nhiét do:
25,5°C; 30°C; 35°C va 45°C, v6i nong d6 CEPS ban
dau 1a 28,368 mg/}, dung diph dém pH = 7,0. Két
qua khao sat sy bién thién nong d6 CEPS theo thoi

Hinh 5: Dé thi m6 ta sy anh huong ciia pH dén
hang so toc d6 thity phan CEPS

gian thuy phan va su bién thién hing s toc d6 phan
ung, thoi gian ban thiy vao nhiét do, lan luot duoc
trinh bay trong bang 2 va bang 3.

Két qua dan ra trén bang 3 cho théy, toc d6 phan
(g thily phan CEPS phu thudc rat 16n vao nhiét do,
khi nhiét d¢ ting 1én 10°C, téc d6 phan ting khoang
3 - 4 14n, theo do, thoi gian ban thuy cia CEPS trong
dung dich ciing giam dang ké. Nhu vay, CEPS la
hop chét khong bén khi tan vao trong nudc, dac biét
la & nhi¢t d6 cao. Nang lugng hoat hoa cia phan ing
thuy phan CEPS dugc xdc dinh dga trén co s
phuong trinh Arrhenius (4):

La(k) = - IfT +1n 4 @)

Trong do: E, - nang lugng hoat héa (kJ/mol)
A - hing sb
R - hang s6 khi (kJ/K)
T - Nhiét 4o (K).

Su phu thugc cua Ln(k) vao 1/T la tuyén tinh va
duoc thé hién trén hinh 5.
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Nghién ciru déic diém qud trinh...

Bdng 2: Su bién thién néng dd CEPS theo thoi gian (& nhiét d¢ khac nhau)

Nhiét do, Nong do CEPS, mg/l
°C
Thoi gian,
phat 25,5 30,0 35,0 45,0
2 27,109 25,294 22,483 9,231
25,638 23,272 16,001 3,580
8 23,245 19,391 9,812 0,280
12 21,162 15,661 5,084 0,032
16 19,170 13,008 3,270 0,004
20 17,179 10,381 1,873 0,000
Bdng 3: Su phu thudc ciia hing s6 toc d6 va thoi gian ban thity vao nhiét do
Nhiét do, °C
, 255 30,0 35,0 45,0
Tham s6
k, 1/phut 0,0249 0,0495 0,1369 0,5617
t, 5, phut 27,87 14,00 5,06 1,23

0 . . . . . !
_O%QE)Sl 0.00315 0.0032 0.00325 0.0033 0.00335 0.0034

-1

_15 4
2 2
£
25 |
-3
35 y =-15370x +47.7
2 =
N R?=0.9961
AT (1/K)

Hinh 5: Db thi mo ta su phu thudce cua In(k) vao 1/T

T dd thi hinh 5, nang luong hoat hoa ctia phan
ung thuy phan CEPS trong méi truong nudc, dugc
xac dinh la: 127,7 kJ/mol.

4. KET LUAN

- Bang phuong phap sic ky da khao sat dac diém
qua trinh thiy phan 2-cloetylphenyl sunfit trong moéi
treong nude. Két qua cho thay trong méi trudng nudc
2-cloetylphenyl sunfit thuy phén tao thanh 2-
hydroxyletylphenyl sunfit, qua trinh phan tng 1a bat
thuan nghich, theo co ché phan (g thé nucleophin.

- Thoi gian ban thuy cia CEPS trong moi truong
nude tuong d6i nho va phu thudce rat 16n vao nhiét do
va pH cta mdi truong. Diéu nay cho thdy, khi tan vao

99

trong nudc 2-cloetylphenyl sunfit khong bén, dic biét
13 & diéu kién nhiét do va pH méi truong cao.

- Téc @6 thiy phan 2-cloetylphenyl sunfit trong
nudc rat thip (khoang 4-5mg.1”.ph™ & nhiét do 30°C
va nong do CEPS bio hoa). Nhu vdy c6 nghia la dé
tang téc o phan hity CEPS (hay céac chat doc loét da
co lwu huynh) bing dung dich s dung dung moi
nudc can thiét phai bé sung cac tic nhan lam ting
hing s6 toc d6 phan hiy va ting do tan ciia ching
vao trong dung dich. Pay ciing chinh 1a co so dé
nghién cuu ché tao chét tiéu doc méi hiéu qua cao va
than thién vdi moi truong.
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