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TOM TAT

Bai bdo gidi thiéu két qua bude dau nghién civu xdy dung thanh phan don va danh gia hiéu qua
tieu doc 2-chloroethyl phenylsulfide (2-CEPS la chat mo phong chat doc qudn sw yperit) cia chdt
tiéu ddc xanh trén co sé vonfram. Lan lwot mot sé thanh phan chinh ciia chat tiéu doc xanh dwoc
khdo sdt, xdc dinh vai tro trong qud trinh tiéu déc, gom: chdt xiic tdc (K:WOy), chat oxi héa (H203)
va chat dém (CsHsK;07 va K:COj3). Tir két qua nghién ciru dd dé xudt mot don thanh phan chat
tiéu doc c6 hiéu sudt chuyén héa 2-CEPS dat trén 99% sau 15 phit(TPX-2). Pong thoi, di xdc
dinh dwoc mét s6 san phcfm tiéu doc, tir d6 d@é xudt co ché ciia qua trinh chuyén hoa 2-CEPS boi
chat tiéu doc xanh trén co sé vonfram sau 30 phiit phdn iing.

Tir khoa: 2-CEPS; Chét tidu doc xanh; Vonfram; Triton X-100.
1. MO PAU

Ngay nay, hoa hoc xanh (con duogc goi 1a hda hoc sach, héa hoc moi trudng, hoa hoc lanh tinh
hay héa hoc bén ving) thu hut su quan tdm 16n cta cac nha khoa hoc, nha kinh té, nha chinh tri
boi ddy dang duoc xem la mot van @& trong tam vé ca hoc thuat va cong nghé. Hoéa hoc
xanh khuyén khich viéc thiét ké, ché tao cac san phém xanh, sach va giam thiéu viéc st dung, tao
ra cac chat ddc hai. Bg than thién voi moi trudong cua cac hoa chat duoc phan nhom theo mirc do:
an duoc; tlep xuc dugc; duoc chap thuan sir dung trong nong nghiép va cong nghiép [4, 8]. Cac
thanh phan chat tiéu doc xanh duoc khao sat trong bai bao nay déu dap tmg céc tiéu chi trén, gdm:
chat oxi hoa (H,0,), chit xuc tac (KaWO,), chét hoat dong bé mit (Triton X-100 (TX-100)), dung
mdi (propylene carbonate (PC) va propylene glycol (PG)), dung dich dém (CsHsK307 va K2CO3).

Chét tiéu doc xanh (CTPX) c6 nhiéu vu diém ma cic nha khoa hoc trén thé gioi va Viét Nam
dang hudng to1 nhu: thén thién véi mdi truong, an toan cho ngum su dung, hiéu suét tiéu doc cao,.
H,0; 14 chat oxi héa rit hiéu qua & pha long, ¢6 thé oxi hoa voi hiéu suat nguyén tir la 47% va tao
ra nude 1a san pham 1y thuyét duy nhat, an toan trong luu trit va van hanh va san cé. Nhiing loi thé
nay d thu hat sy quan tim ciia nhiéu nha khoa hoc néi chung va khoa hoc quan sy noéi riéng nham
phat trién cac hé oxi héa xanh dé xir Iy cac tac nhan 6 nhiém [8]. Nhiéu hé xuc tac di duoc nghién
ctru nhu: H,0,/ Fe-TAML, H,O2/hop chat Mo, HO»/hop chat W. Nhiing chét xuc tac Fe-TAML,
Mo, W,... ¢6 vai trd thic ddy H,0, san sinh ra cac anion OOH" ¢6 tinh oxi h6a manh m&, qua d6
gilip qué trinh xir 1y chat doc quan sy dién ra nhanh va hiéu qua hon [1, 4]. Trén thé gidi dd c6 nhidu
cong trinh dugc cong bd va mot sd san pham mang dinh hudng than thién méi truong duge dua vao
trang bj trong quin doi My va mot s6 nude thude khdi NATO nhu DS-2P, DF-100%, DE-200LF
(M¥) va GDS 2000, C8 (Ptic), BX-24 (Italia),... [2, 3, 7]. O Viét Nam ciing c6 mét s6 chit tiéu doc
dugc nghién ctru va san xuét thir nghiém nhu DF5, TDTH-4, M1, TPD-01,... Tuy nhién, cac chit
tiéu doc nay c6 mot s6 thanh phﬁn chua thyc sy an toan khi sir dung va than thién véi moi truong.
Do d6, viéc tim kiém mot chat xiic tac hidu qua va hé dung moi phu hop 1a chia khoa dé thyc hién
mot quy trinh oxi hoa Iy twdng. Hop chét vonfram dd dugc khing dinh la mot chit xuc tac li tong,
vi n6 khong gay ra su phan hay khong hi¢u qua cua H>O; va con v6 hai vé mit sinh 1y [9]. Ciing
v6i do, h¢ dung méi gom TX-100, PC, PG thé hién 13 mot hdn hop 1y tudng, chung c6 kha nang
hoa tan tdt cac loai chat doc, tinh bam dinh cao va khong gay pha huy bé mat vat liéu [4, 5].
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Muc dich cua bai bao nay 1a gidi thi¢u ket qua nghién ctru xdy dung thanh phan don, danh gia
hiéu qua tiéu doc 2-CEPS, xac dinh mot s6 san pham tiéu doc va dé xuit co ché cua qua trinh
chuyén hoa 2-CEPS ciia chat tiéu doc xanh trén co s vonfram.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU

2.1. Héa chit, thiét bj
2.1.1. Héa chat

2-CEPS (98%): hang Sigma Aldrich; HO2 (30%); TX-100 (99%); PC (99%); PG (99%);
KoWO4 (99%), CeHsK307 (99%), KoCOs (99%), NaxCOs (99%), NaxSOs (99%): hang Merck;
chloroform, methanol ¢ d tinh khiét dung cho HPLC héng Fisher; nudc cat mot 1an.
2.1.2. Thiét bi

Séc ky long higu ning cao (HPLC) HP-1100 ciia hang Agilent (M§), ¢t sac ky C8 (250mm x
4,6mm x 5Sum), detector UV-VIS Diode Array (DAD) dai quét 0 - 1100 nm; Sac ky khi khoi pho
(GC-MS), Agilent 5975(M§¥), ¢4t DB-5MS (30 mm x 0,32 mm x 0,25 mm); Cén phén tich dién tur
Pioneer hang Ohaus (M¥), d0 nhay 0,0001g; May lac MS2 Minishaker (M¥).
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp nghién ciru xdy dung thanh phan don ciia chat tiéu déc xanh TDX-2
a. Phuong phap dinh luong 2-CEPS

Nong do 2-CEPS tai céc thoi diém khao sat dugc phan tich bang phwong phap HPLC. Piéu
kién phéan tich phu sau: Tin Piéu do 252 nm; Pha dong: MeOH/nudc(V/V) = 70/30; Toc do dong:
1 mL/phtt; Thé tich bom mau: 10,0 uL; Thoi gian luu, ung voi peak cua 2-CEPS: t= 7,188 phut.
b. Phirong phdp ldp dwong chudn 2-CEPS

T chat chuan 2-CEPS pha thanh dung dich gbc ndng d6 1000 ppm trong chloroform. Sau d6
pha tiép thanh dung dich c6 ndng d 1, 5, 10, 50, 100, 300, 400, 500 ppm. Phan tich trén thiét bi
HPLC, lép va xay dung dugc dudng chuan mdi twong quan giira dién tich peak va nong do 2-
CEPS lay =29.541x - 8.84 v4i R? = 0,9992.
c. Tinh todn hiéu sudt chuyén héa 2-CEPS

Hiéu suat chuyén hoa (1, %) dugc tinh theo cong thirc sau:

2= 100 (%)

Trong d6, Co, C; (ppm) 1a ndng d6 2-CEPS trong dung dich trudc va sau khi xir 1y.
d. Phirong phdp khdo sdt hiéu sudt chuyén héa trong dung dich

Céc phan mg dugc thyc hién trong dng nghiém 10mL c6 ndp, tién hanh nhu sau: lé}{ cac dung
rr;éi hitu co gom !00 pL TX-100, 100 pL PC, 200 pL PG [4]; thém cég: thanh phan chat tiéu doc
can khao sat vao 6ng nghiém dé vira du 1 mL; cho 20 pL 2-CEPS vao ong nghiém (ty 1€ chat tiéu
doc:tac nhan 1a 50:1 vé thé tich), sau d6 dua 1én may lac & toc do 1800 vong/phut trong 30 gidy aé
tron déu dung dich. Tai cac diém thoi gian khao sat1a 1, 5, 10, 15, 30 phut lay 59 puL mau ra khoi
4ng nghiém va cho vao ng nghiém da c6 1 mL hdn hop dimg phan ng gém Na,SO; 0,2 M va
Na;C0Os 0,2 M, lac déu. Thém ti€p 2 mL chloroform vao hon hop, lac déu trong 2 phut roi chiét
lay 16p chloroform[4, 5]. Loc dung dich chiét qua mang loc 0,22 um va phén tich trén thiét bi
HPLC @€ xac dinh nong do 2-CEPS. Moi thi nghiém dugc 1dp lai 3 1an, 1ay so liéu trung binh va
duogc thuc hién trong tu hat phong thi nghiém.
2.2.2. Phuong phap dénh gid qud trinh chuyén héa 2-CEPS bdng chdt tiéu déc TDX-2

Thi nghiém dugc tién hanh nhur myc d phéan 2.2.1, dung dich chloroform sau khi chiét dugc lam
kho bang Na,SOs khan v6i ham luong 0,1 g/mL, sau d6 loc qua mang 0,22 pm va sur dung sdc ky
khi khdi pho dé xac dinh 2-CEPS va cac san pham chuyén hod. Chuong trinh phén tich nhu sau:
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Khi mang: Heli; Chuong trinh nhiét do: Nhiét d¢ bt dau: 40 °C, giit 01 phit; Nhiét d két thic:
280 °C, gitr 05 pl}ﬁt; Téc do gia} nhiét: 10 °C/phut.Cac chat ﬁuqc xac dinh dinh tinh dya trén phuong
phap so sanh pho khoi cua chat phan tich véi thu vién pho NIST va phuong phap ghép manh.

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru xay dung thanh phian don ciia chit tiéu doc TPX-2
3.1.1. Nhién civu dnh hwéng cia nong do chat xic tac KsWOy t6i hiéu sudt chuyén héa 2-CEPS

_Thanh phan chat tiéu doc dugc khéo sat gom: 10% Vrx-100, 10% Vec, 20% Ve, H202 4,32 M.
bé khao sat anh hudng cua nong do mudi KoWO, dén kha nang chuyén hoéa 2-CEPS, cac thi
nghiém dugc tien hanh voi nong d6 KoWO4 lan lugt 1a 0 M, 0,0025 M, 0,005 M, 0,01 M va 0,02
M, phan con lai 1a nudc cat. Tién hanh thi nghiém nhu da trinh bay & muc 2.2.1, két qua dugc thé
hién & hinh 1a.

Tir két qua hinh 1a nhan thdy, khi c6 mét mudi K;WO4 toc do va higu suat chuyén hoa 2-CEPS
tang ro rét. Bac biét khi néng’dcf) KoWO4ttr 0,005 M trd 1€n, sau 5 phut hi¢u suat chuyén hoa dat
gan 80%, sau 10 phut hi¢u suat dat khoang 99%.

Su tang dot bién kha nang oxi hoa cia CTBX khj c6 mat K;WOs1a do, trong dung dich KoWO4
nhanh chong bi oxi héa boi H>O» tao thanh hop chat bisperoxotungstat theo phan trng [9]:

KoWO4 + 2H202 — Ko[WO(02)2(0OH)2] + H2O

Bisperoxotungstat duoc tao ra ¢6 tinh oxi hoa manh, s& oxi hoa nguyén tir S trong 2-CEPS

thanh sulfoxide va sulfone [9, 10]. Co ché phan ing dugc d¢ xuat nhu hinh 1b.
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a. Anh huong cia nong do KxWO. b. Co ché phan ung.

Hinh 1. Anh huong ciia nong do K;WO, t6i hiéu sudt chuyén héa 2-CEPS va co ché phan iimg.

Dong thoi cling nhén thdy, tir phat thir 10 tré di, ndng do KaWO4 tir 0,005 M va 16n hon ciing
khong c6 su lfhéc biét ve€ hiéu guét chuyén hoéa. Do d6, viéc taing nong do K;WO4 cao hon 0,005
M la khong can thiét. Vi vay, nong d6 KoWO4 trong dung dich dugce lya chon 1a 0,005 M.

3.1.2. Nghién ciru anh huong ciia nong dé CsHsK;O; t6i hiéu sudt chuyén héa 2-CEPS

Tur két qua phﬁn 3.1.1, ham lugng cac chét trong CTBX duoc ¢b dinh nhu sau: 10% Vrx-100,
10% Vec, 2Q% Vrg, H20 4,?32 M, KaWO4 0,005 M. Bé khao sat é}nh huong cﬁq nong dQ muoi
CsHsK307 dén kha nang chuyén hoa 2-CEPS, cac thi nghiém dugc tién hanh v6i thé tich muoi thay
do6i dé CTDX c6 nong d6 CeHsK307 lan luot 1a 0,00 M, 0,02 M, 0,04 M, 0,06 M, 0,08 M va 0,1
M, phén con lai la nu6e cat. Tién hanh thi nghiém nhu da trinh bay ¢ phan d muyc 2.2.1, két qua
duoc thé hién ¢ hinh 2a.

Ttr hinh 2a nhén thiy anh huong cua nong d6 CsHsK;07 dén qua trinh chuyén hoa 2-CEPS 1a
khong nhi€u, sau 10 phuat hiéu suét dat trén 95%. Tuy nhién, C¢HsK307 ¢6 vai tro 1am dung dich
dém giup h¢ phan ing dugc 6n dinh trong khoang pH = 8,2 + 0,2. Do do, trong cdc nghién ciru
ti€p theo nong 6 C¢HsK307 dugc lya chon 1a 0,08 M.
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3.1.3. Nghién citu anh huong ciia nong dé H»O; t6i hiéu sudt chuyén héa 2-CEPS

Tir két qua phan 3.1.1 va 3.1.2 ham lugng cic chat trong CTDX duogc c¢b dinh nhu sau: 10%
V1x-100, 10% Vec, 20% Vpg, K2W04 0,005 M, CsHsK307 0,08 M. De khao sat anh hu:orng cla nong
d6 H,0, dén kha niang chuyén hoa 2-CEPS, céc thi nghlem duoc tién hanh v6i nong d6 H>O; lan
lugtla 2,47 M, 3,09 M, 3,71 M, 4,32 M va 4 94 M, phan con lai 12 nudc cét. Tién hanh thi nghiém
nhu d4 trinh bay & phan d myc 2.2.1, két qua dwoc thé hién ¢ hinh 2b.

——Ci000M —8—Ci0,02M —a4—Ci0,04M ——247 M —8—3,09M —&—3,71M
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a. Anh hwéng ciia nong do CsHsK;0:. b. Anh huéng ciia nong do HO..
Hinh 2. Anh hieong ciia nong d¢ CsHsK307 va HyO; t6i hiéu sudt chuyén héa 2-CEPS.
Tt hinh 2b nhén thdy sau 15 phut cac h¢ phan ung déu dat hiéu suét chuyén héa 2-CEPS trén

95% va khi tang nong do HO» dan dén toc do va hiéu suat tang. Piéu nay phu hop voi dinh lugt

tac dung khdi lwong, tbe do phan tmg ti 16 thuan véi ndng do chat tham gia v6i s mil bang hé sb
phan ung [1, 2].

Hiéu suét chuyén hoa (%)
Hiéu suat chuyén héa (%)

aA+bB —cC+dD
Téc d6 phan tng: v =k.[CA]%.[Cg]
Trong do: a, b, ¢, d 1a hé sb phan tng ciia cac chat A, B, C, D; k 1a hang s6 toc do phan ung.
Khi nong d6 H,0, 14 3,09 M va 16n hon thi hi¢u suat chuyen hoa ¢ 10 phut dat trén 92% va 15
phut dat trén 99%. Theo thoi gian, ndng do cac chat giam dan, dic biét tir phut the 10 lugng CEPS
giam con dudi 8% (10,69 mM) Tuy nhién, do ti 1& mol ban dau H,0,:2-CEPS =~ 23+27 lan nén

lugng tac nhén oxi hoa H>O, giam khong dang ke Do d6, dén 15 phut dat hiéu sut trén 99% va
qué trinh chuyén hoa vén tiép tuc. Vi vy, chon nong o H,0,1a 3,09 M.
3.1.4. Nghién ciru anh hwéng ciia nong do K>COj ti hiéu sudt chuyén héa 2-CEPS

Tir két qua phan 3.1.1, 3.1.2 va 3.1.3 ham lugng cac chat trong CTDX dugce cb dinh nhu sau:
10% VTX 100, 10% Vpc, 20% VPG, K2W04 0 005 M C6H5K307 0 08 M va nong dO HzOz la 3 09 M.
bé khao sat anh huo‘ng ciia ndong do mudi K.COs3 dén kha nang chuyén hoa 2-CEPS, céc thi nghiém
dugc tién hanh voi nong do K,COs lan luot 1a 0 M; 0,03 M; 0,09 M; 0,15 M; 0,21 M va 0,27 M,
phan con lai la nude cat. Sau do, do do pH va tién hanh thi nghlem nhu da trmh bay & phan d muc
2.2.1, két qua duoc thé hién ¢ hinh 3a.

T 14 —8—1p —A—5p —>—10p —¥—15p

100 m___—-ﬁ— 3 3%
12
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60
10
40
9
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o] 0,03 0,09 0,15 0,21 0,27 o] 0,03 0,09 0,15 0,21 0,27
NBng @8 K2COs (Cm) NBng d8 K2CO3 (Cw)

a. Anh huéng dén pH. b. Anh huéng dén % chuyén héa.
Hinh 3. Anh huong ciia nong dg K2CO; t6i hiéu sudt chuyén héa 2-CEPS.
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Tir hinh 3a nhan thy, trong méi trudng c6 dém CsHsK;07, khi ting ndng d6 K,CO; tir 0 dén
0,27 M thi pH ctia CTDX ting tir 8,39 dén 10,62. Tuy nhién, chat doc than kinh nhém G thay phan
nhanh & méi truong c¢6 pH > 10 nén Iya chon néng d6 K,CO3 > 0,09 M 1a phu hop [1, 2].

Tir hinh 3b, khi ting ndng do K,CO; tir 0 M dén 0,15 M thi hiéu suit chuyén hoa ¢ cac thoi
diém phan tng khac nhau déu tang. Tuy nhién, khi tiép tuc ting nong d6 K»,COs dén 0,27 M thi
hiéu suat chuyén héa giam. Diéu nay dugc giai thich boi KoCO; ddng thoi ¢ hai vai tro: Thir nhét,
n6 1a ddng xuc tac cho qua trinh phan ting cta H>O,. Trong khi KyWOy bi oxi héa boi H,0, tao
thanh hop chat bisperoxotungstat oxi hoa rat manh (muc 3.1.1) thi K,CO; ciing hoat hoa H,O; tao
ra cac géc peroxo HCOj4™ c6 tinh oxi héa manh. Ca hai loai géc nay oxi hoa chon lgc sulfua thanh
sulfoxide voi tbe dd nhanh hon nhiéu so véi H,O, [4]. Co ché dién ra nhu sau:

H, o H,0,
/\
HCIO HClo,

/ \
Sulfua Sulfoxide

Thir hai, K>COs tao m6i truong kiém trong h¢ phan ng. Khi pH tang cao ciing lam giam kha
nang oxi hoa ciia H,0,, dn dén lam giam van tdc phan tmg chung ctia hé [1, 2], do d6, chon ndng
d6 KoCOs 12 0,15 M 1a phu hop

Tir két qué thir nghiém, thanh phan don CTDX dugc dé xuét (TPX-2) gdm: 10% Vrx-100, 10%
Vre, 20% Ve, KzWQ4 0,005 M, C¢Hs5K307 0,08 M, H,0O, 3’,09 M, K»,COs 0,15 M. Cl:lét tie”;u doc
TDX-2 sau pha ché ton tai & dang 16ng, mau nau nhat, tan tot trong nudc, hoa tan nhi€u chat hiru
co,pH=10,2£0,2.
3.2. Xac dinh qua trinh chuyén héa 2-CEPS
3.2.1. Xdc dinh san pham chuyén héa

Xac diph san pham chuyén~ hoa 2-CEPS boi TDX-2 bang thu vién phd trong may GC-MS. Két
qué ghi sac 46 GC-MS cua hon hop ¢ thoi diém sau phan Gmg 01 phit va sau phan tmg 30 phut
duoc dan ra trong hinh 4.

e TIGHCERS WS 1003 RS g i CEF S CORaan Dsarms

da(abu
H

£ oo

atoeney

Curtnig

;;;;;

Mo A80 B 1700 740 70 VA8 1030 1220 1640 Wen 1993 1060 W 14 10 1A 2000 20 2040 HUA 200 21ea 250 Hal 20 2180

a. Sau oxi hod 01 phut. b Sau oxi hod 30 phut.
Hinh 4. Sic do GC ciia hon hop sau 01 va 30 phiit chuyén héa 2-CEPS boi TPX-2.

Két qua so sanh sic d6 GC cua 2 mau oxi hod 2-CEPS sau 01 phut va sau 30 phut cho thiy:
sau 01 phut chuyén hoa 2-CEPS bang TDX-2 cuong dg peak cua 2-CEPS tai thoi gian luu 1a
17,059 phut con rat 16n, trong khi d6 cudong do peak cua 06 san pham rat thap. Sau 30 phit hau
nhu khong con peak cua 2-CEPS, dong thoi c6 06 peak san pham tai thoi gian luu la: 17,228;
18,417; 19,887; 21,433; 21,639 va 21,941 phut.
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Hinh 6. Pho MS ciia sin phcfm 0 cdc thoi gian luu khdc nhau.

Dua trén cac manh ion dac trung cﬁa’ phé MS di xéac dinh duge cac chét tuong Ung la: 2-
chloroethyl phenyl sulfide (manh ion v6i s6 khoi déc trung: 77, 109, 123, 137, 172), ethenylsulfinyl
benze,ne (ménh ion véi s6 khoi dac trung: 77, 104, 125, 152); ethenylsulfonyl bepzenp (manh ion
v0i 50 khoi ddc trung: 77, 125, 141, 168); methyl phenyl sulfone (manh ion v6i s6 khoi dac trung:
65,77, 78, 141, 156); 2-chloroethyl sulfonyl benzene’(méph ion véi so khoi dac trung: 63, 77, 125,
141, 204); 2-phenylsulfonyl g:thanol (manh ion voi s0 khoi dic trung: 45, 77, 141, 186). Nhu vay,
sau 30 phut 2-CEPS bi chuyén hoa boi TDX-2 tao thanh 05 san pham la: ethenylsulfinyl benzene;
cthenylsulfonyl benzene; methyl phenyl sulfone; 2-chloroethyl sulfonyl benzene va 2-
phenylsulfonyl ethanol. Trong d6, ethenylsulfonyl benzene c¢6 2 dong phan hinh hoc & thoi gian
luu 1a 18,417 phut va 21,433 phat.

3.2.2. Pé xudt co ché quda trinh chuyén héa

Tir sdc d6 GC cua san phim phan img ¢ céc thoi diém sau 1, 5, 15 va 30 phit nhén théy, c6 6
sép pham \{éri th(‘)@ gian luu lan lugt la: 17,228; 18,417; 19,887; 21,433; 21,639 va 21,941 pht.
K&t qua chong pho ¢ hinh 7 cho thay, ¢ thoi gian luu 17,059 phit, cuong d6 peak cua 2-CEPS suy
giam nhanh, sau 15 phut khong nhan thay peak. Nhu vay, c6 thé xem nhu 2-CEPS da chuyén hoa
hoan toan.

O thoi gian luu 17,228 phut, san phém (I) 12 ethenylsulfinyl benzene, tai thoi diém 1 phut c6

tao peak, dén 5 phut cuong do 1on nhat, 15 phut giam dan va sau 30 phut peak con rat thap Nhu
vay, ethenylsulfinyl benzene 1a san pham trung gian va van dang trong qua trinh chuyén hoa. O
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Nghién ciru khoa hoc cong nghé

thoi gian luu 21,433 phut, san phérn 1a ethenylsulfonyl benzene (IV) cling c6 su bién doi twong tu
(I) nhung c6 cau tao gidng san pharn (IT). Chimg t6 (IV) 1a mot dong phan hinh hoc cua (II) nhung
kém bén hon va dang bi chuyen hoa. O thoi gian luu 21,639 phit, san pham 14 2- -chloroethyl
sulfonyl benzene (V), trong sudt 30 phut qua trinh phan tmg cudng do peak ctia n6 thap va it thay
d6i. Tuy nhién n6 c6 thé 13 chat tao ra san pham (VI). O thoi gian luu 18,417 phut, 19,887 phut va
21,941 phit san pham tuong tmg 14 ethenylsulfonyl benzene (II), methyl phenyl sulfone (III) va 2-
phenylsulfonyl ethanol (VI). Chung c6 diém chung 1a cuong do peak tang dan tir diu dén phit thi
30. Didu ndy chimg t6 rang, trong 30 phut luong san pham dugc tao thanh nhiéu hon lwong bj chuyén
hoa va co thé xac dinh ddy 14 3 san pham hitu co chinh sau 30 phiit phan tng.
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Hinh 7. Chong phé GC 6 cdc thoi diém phan vmg 0, 1, 5, 30 phit.
Tir nhitng nhan dinh trén, c6 thé d& xuét co ché chuyén hoa nhu sau:
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Hinh 8. Qud trinh chuyén héa 2-CEPS boi TPX-2
(* la nhitng chat khéng xudt hién trong pho GC).

Qué trinh chuyén héa 2-CEPS béi TDX-2 xay ra nhanh va qua nhiéu san pham trung gian,
trong d6 c6 nhirng chit khong bén (san phdm c6 du *), nhanh chéng chuyén héa thanh cac san
phim khéc va khong xuét hién trong phd GC. Méi trudong phan Gng co tinh oxi hoéa manh va ¢
tinh kiém, do d6, phan tmg oxi hoa c6 thé dién ra dong thdi v6i qua trinh thity phan, tach loai HCI
va cit mach cacbon. Sau 30 phit phan tng tao ra 03 san pham chinh nhu trén.
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4. KET LUAN

Vai tro mot sb thanh phén chinh da duoc lam 1o va lya chon duoc don thanh phﬁn chit TDX-2

cho hiéu qua chuyén héa 2-CEPS dat trén 99% sau 15 phat, gom: 10% Vrx-100, 10% Vec, 20% Ve,
K2W04 0,005 M, C6H5K307 0,08 M, HzOz 3,09 M, K2C03 0,15 M. D3 xac dinh du'qc 03 san phém
clia qua trinh chuyén hoa 2-CEPS boi TDX-2 sau 30 phit phan tmg gdm: ethenylsulfonyl benzene,
methyl phenyl sulfone va 2-phenylsulfonyl ethanol. Pong thoi da dé xuit so dd qua trinh chuyén
hoa 2-CEPS boi TDX-2 dé tao ra 03 san pham trén.

[1].
21.
[3].
[4].

[5].

TAI LIEU THAM KHAO

Nguyén Vian Hoang, Vii Ngoc Toan, “Hoda hoc cac chdt déc quan sy”, NXB Khoa hoc va k¥ thuat, Ha
Noi, (2018).

Vit Thanh Binh, Nguyén Ngoc Phan, Phing Minh Tan, “Chdt tiéu tdy va phiong phép tiéu tdy”, NXB
Quan doi nhan dan, Ha N¢i, (2017).

Beer Singh, G.K. Prasad, K.S. Pandey, R.K. Danikhel, and R. Vijayaraghavan, “Decontamination of
Chemical Warfare Agents”, Defence Science Journal, 60 (4), pp. 428-441, (2010).

George W. Wagner, Lawrence R. Procell, David C. Sorrick, Zoe A. Hess, David G. Gehring, Vikki D.
Henderson, Mark D. Brickhouse, Vipin K. Rastogi, Abraham L. Turetsky, Jerry W. Pfarr,
“Development of new decon green: a how-to guide for the rapid decontamination of carc paint ”, U.S.
Army research, development and engineering command, (2008).

George W. Wagner, Lawrence R. Procell, Vikki D. Henderson, David C. Sorrick, and Yu-Chu Yang,
“Decon green, the environmentally-friendly decontaminant”, U.S. Army Edgewood Chemical
Biological Center, Aberdeen Proving Ground, MD 21010.

. M. Kassem, M. Sh. Fayed, A. M. Soltan and M. A. Ibrahim, “Oxidative decontamination of sulfur

mustard using formulations based on hydrogen peroxide”, Proceeding of the 4th ICEE Conference 27,
pp. 503 - 514, (2008).

. North atlantic treaty organizatio, “Sensitive Equipment Decontamination”, Science and Technology

Organization, (2017).

. Ryoji Noyori, Masao Aoki and Kazuhiko Sato, “Green oxidation with aqueous hydrogen peroxide”,

Cambridge, UK, (2003).

. Nasrin Zohreh, Seyed Hassan Hosseini, Rouhollah Soleyman, Craig Bennett, “ Immobilized tungstate

on magnetic poly (2-ammonium ethyl acrylamide): A high loaded heterogeneous catalyst for selective
oxidation sulfides using H>O,”, Journal of Industrial and Engineering Chemistry, (2016).

[10].Stanistaw Popiel, Zygfryd Witkiewicz, Aleksander Szewczuk, “The GC/AED studies on the reactions

of sulfur mustard with oxidants”, Journal of Hazardous Materials, (2005).
ABSTRACT

Research on formulating ingredients and evaluating the conversion process of
2-chloroethyl phenylsulfide of green decontamination based on tungsten

This paper presents the results of research on formulating ingredients and evaluating
the detoxification efficiency of 2-chloroethyl phenylsulfide (2-CEPS is a simulant of the
military poison yperit) of green decontamination based on tungsten. Each main component
of green decontamination was investigated and their roles in the detoxification process were
determined, including catalyst (KxWOy), oxidant (H>O0;) and buffer (CsHsK307 va K>CO3).
From the research results, a detergent formula has been proposed that has a 2-CEPS
conversion efficiency of over 99% after 15 minutes (TPX-2). At the same time, a number of

products were identified, thereby suggesting the mechanism of 2-CEPS conversion process

within 30 minutes of the reaction.

Keywords: 2-CEPS; Green decontamination; Tungsten; Triton X-100.
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