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TOM TAT

Bai bdo gidi thiéu két qud nghién ciru khdo sdt bude dau vai tro ciia mot sé thanh phan trong
chat tiéu doc xanh doi véi qud trinh chuyén héa 2-chloroethyl phenylsulfide (2-CEPS chdt mé
phong chit déc quan sw yperit). Lan luot ting thanh phan ciia chat tiéu déc xanh dwoc khdo sdt,
xac dinh vai tro trong qua trinh tiéu doc, g(;m.' chat hoat dong bé mat, chat xic tac, chat dém va
chat oxi héa. Tir két qud nghién cuu da lya chon cac diéu kién 16i wu va budc dau dé xudt mot
don thanh phan chat tiéu doc c6 hiéu sudt chuyén héa 2-CEPS dat trén 99% sau 15 phiit. Pong
thoi dd xdc dinh dwge mét s6 san pham, tir d6, dé xudt co ché qud trinh chuyén héa 2-CEPS.

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

Hoéa hoc xanh, hay con goi 1a hoa hoc bén vimng, 1a mot nganh héa hoc khuyén khich viéc
thiét ké, ché tao cac san phém xanh, sach va giam thiéu vi€c st dung, tao ra cac chét doc hai. Cac
thanh phan dung dich tiéu doc xanh (DDTPX) duoc khao sat trong bai bio ndy gém: chét oxi
hoa (H202), chét xtc tac (K2MoO,), chit hoat dong bé mit (Triton X-100 (TX-100)), dung moi
(propylene carbonate (PC), propylene glycol (PG)), dung dich dém(kali citrate). Cac thanh phan
ctia DDTDX déu dugc phan nhom theo muc d¢ than thién moi truong clia ching: Chét oxi hoa
H20; 3% dung dé rua vét thuong, 1,5% st dung dé xuc miéng; KoM0O4 duogc dung trong thuc
pham chirc ning, vitamin; PG 1a phu gia thuc pham; PC dwgc ding lam dung méi trong my
pham; TX-100 duoc sir dung trong ndng nghiép [4, 6].

Hydro peroxyt (H202) 1a mot chit oxy hoa 1y tuong & pha 1ong. N6 ¢6 thé oxy hoa véi hiéu
suat nguyén tir 1a 47%, kha nang phan ung cao, tao ra nudc 1a san pham 1y thuyét duy nhat,
khong gay 6 nhiém moi truong. Nhing loi thé nay da thu huat sy quan tdm nghién ctru cua nhiéu
nha khoa hoc trén thé gidi trong linh vuc phét trién hé oxy héa xanh [7, 9]. Tuy nhién, H,O,
trong nudc thé hién hiéu suat kém ddi voi qua trinh oxy hoa cac chat doc. Chi khoang 30% dén
40% yperit bi oxy hoa trong ndm phut dau tién [7]. Do d6, viéc tim kiém mot chat xuc tac hiéu
quéa va lwa chon cac diéu kién phan g 1a chia khoa dé thuc hién mét quy trinh oxy hoéa ly
tuong. Qua trinh oxy hoa cac hop chét hitu co khac nhau bang cach str dung H,O; da ¢ nhiéu
loai xtic tic va mdi truong duoc thir nghiém. Trong do, hé dung méi gdm TX-100, PC, PG thé
hién 1a mot hdn hop 1y tudng, chiing co kha ning hoa tan tot cac loai chat doc ma khong gay pha
huy bé mit vat liéu [4, 6]. Dong thoi, Mo déng vai tro nhu mot chat xtc tac phi hop do n6 khong
gdy ra su chuyén hoa khong hiéu qua ciua H,0,. Xir 1y chit doc bang DDTPX c6 hiéu suat cao,
sach s&, an toan, van hanh don gian va tiét kiém chi phi [4, 5, 7, 10].

DDTDX c6 nhiéu wu diém ma cac nha khoa hoc trén thé gioi va Viét Nam dang hudng toi
nhu: than thién véi moi trudong, an toan cho nguoi st dung, hi¢u suat tiéu doc cao,... Trén thé
gidi, da c6 nhiéu cong trinh duoc cong bd va mot sO san pham mang tinh thin thlen moai truong
dugc dua vao trang b trong quan do6i My va mot s6 nudce thude khdi NATO nhu: DS-2P, DF-100,
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DF-100A, DF-200HF, DF-200LF (My),... va GDS 2000, C8 (buc), BX-24 (Y) [1, 2],... Trong
dd, chi c6 DG va NDG thye sy dap u’ng cac tiéu chi cua chat tiéu doc xanh. O Viét Nam da co
mot sb chit tiéu doc duogc nghién clru va san xuét thir nghiém nhu DF5, TDTH-4, M1,... Tuy
nhién, tinh than thién v&i moi truong, an toan va tién loi cho nguoi st dung con it dugce quan tam.
Muc dich cua bai bao nay la nghién ciru str dyng chét tiéu doc xanh trén nén mudi Ko2MoO, dé
chuyén hoa hop chat 2-CEPS, tir 6, xay dung mo hinh ti€u doc cho chat doc loét da yperit.
2. THU'C NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Héa chit, thiét bj
2.1.1. Hoa chat
2-CEPS (98%): hang Sigma Aldrich; H.0. (30%); triton X-100 Ci4H220(C2H40)n (99%);

propylene carbonate CsHsO3(99%); propylene glycol C3HgO2(99%); kali molybdate (K:MoO.)
(99%), kali citrate (CeHsKsO7) (99%), natri cacbonat (Na:COs) (99%), natri sunfit (NazSOs)
(99%): hang Merck; cloroform, metanol ¢6 do tinh khiét ding cho phan tich sic ky 1ong; nudc ct.
2.1.2. Thiét bi

_ Thiét bi sic ky 16ng hiéu ning cao (HPLC) nhan hi¢u HP-1100 ciia hang Agilent (M§); Thiét bi
sac ky khi khoi pho (GC-MS), Agilent 5975 (MY), c6t DB-5MS (30mx0,32mmx0,25mm); Can
phan tich dién tr Pioneer hang Ohaus (M¥), do nhay 0,0001g; May lac MS2 Minishaker (M¥).
2.2. Phwong phap nghién ciru

2.2.1. Phuwong phdp nghién civu xdy dung thanh phan don ciia chat tiéu doc TPX-1
a. Phirong phdp khdo sat hiéu sudt chuyén héa trong dung dich

Khao sat hiéu suat chgyén héa 2-CEPS dugc thuc hién trong ong nghiém co nap, tién hanh
nhu sau: lay cac thanh phan chat ti€u doc gén khao sat vao ong nghiém vira di 1 mL va thém ’VélO
trong ong nghiém 20 pl 2-CEPS (ty 1€ chat tiéu dgc:tac nhan 1a 50:1), sau d6 dua 1én may lac &
tbc do 1800 vong/phut trong 30 gidy dé tron déu dung dich. Tai cac diém thoi gian khao sat 1a 1,
5, 10, 15, 30 phut 1ay 59 pl miu ra khoi dng nghiém va cho vao éng nghiém da c6 1 mL hén hop
dung phan tmg gom Na;SO3 0,2 M va Na;C03 0,2 M, lic déu. Thém tiép 2 mL cloroform vao
hdn hop, lac déu trong 2 phit rdi chiét 1iy 16p cloroform. Cudi cung loc dung dich da dugc chiét
qua mang loc 0,22 um va phén tich trén thiét bi saq ki 16ng hiéu ning cao HP-1100 dé xac dinh
nong do 2-CEPS. Moi thi nghiém dugc 1ap lai 3 1an va dugc thuc hién trong ti hut phong thi
nghiém [4, 7, 9].
b. Phwong phap dinh lwong 2-CEPS

Nong d¢ 2- CEPS tai céc thoi diém khao sat dugc phan tich bang phuong phap HPLC. Qua
trinh do duoc tién hanh trén thiét bi HPLC Agilent 1100 (M¥); cot sac ky C8 (250 mm x 4,6 mm
X 5 pm), detector UV-VIS Diode Array (DAD) dai quét 0 - 1100 nm. Diéu kién phén tich nhu
sau: Tin hi¢u do 252 nm; Pha dong: MeOH/nu6c(V/V) = 70/30; Téc d6 dong: 1 mL/phit; Thé
tich bom mau: 10,0 ul; Thoi gian luu, Gng véi peak ciia 2-CEPS: t,= 7,188 pht.

c. Phwong phdp lp dwong chudan 2-CEPS

Tu chit chuén 2-CEPS pha thanh dung dich gdc ndng do 1000 ppm trong cloroform. R(“)ilpha
tiép thanh dung dich ¢6 nong d6 1, 5, 10, 50, 100, 300, 400, 500 ppm. Phan tich trén thiét bi
HPLC 1100 ¢ budc song A = 252 nm st dung detector UV-VIS cua Agilent. Tur do, ta c6 duong
chuan moi tuong quan gifta dién tich peak va nong do 2-CEPS la y = 29.541x - 8.84 véi R? =
0,9992. Hé s6 R? = 0.9992 cho thay dir liéu phu hop véi mo hinh dudng hoi quy tuyén tinh.
d. Tinh todn hiéu sudt chuyén héa

Hiéu suit chuyén hoa (1, %) duoc tinh theo cong thirc sau:

Co - Ct
N ==>——".100 (%)
0
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Trong d6, Co, Ct (ppm) 12 ndng d 2-CEPS trong dung dich trudc va sau khi xur 1y.
2.2.2. Phuwong phdp déanh gid qud trinh chuyén héa 2-CEPS bang chit tiéu doc TPX-1

Thi nghiém dugc tién hanh nhu myc a phan 2.2.1, dung dich cloroform sau khi chiét duoc lam
kho bang NazSO, khan v6i ham lugng 0,1 g/mL sau do, loc qua mang 0,22 pm. Cudi cung st dung
phuong phap sic ky khi khbi pho (GC- MS) dé xac dinh 2-CEPS va c4c san pham chuyén hoa.

Thi nghiém dugc thuc hién trén may sac ky khbi phd Agilent 5975 (MY), c6t DB-5MS (30 m x
0,32 mm x 0,25 mm), thu vién pho so sanh NIST, véi cac diéu kién do: Khi mang: Heli; Chuong
trinh nhiét d6: Nhiét d6 bat dau’ 40 °C, giit 01 phuat; Nhiét do két thuc: 28() °C, gilt 05 phut; Téc
do gia nhiét: 10 °C/phut.Céac chat duge xac dinh dinh tinh dwa trén co' s¢ keét hop phuong phap so
sénh pho khoi cia chat phan tich vdi thu vién phd NIST va phuong phap ghép manh.

3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru xdy dyng thanh phin don cia chit tiéu doc TPX-1
3.1.1. Anh huong cia chadt hoat dong bé mat TX-100
) Dé khao sat anh huong cia TX-100 (f[én kha ning chuyén héa 2-CEPS, cac thi nghiém duoc
tién hanh vdi thanh phan chat tiéu doc gom: H.02 4,32 M, 10% Vec, 20% Vpe, doi v6i TX-100
dqqc thay d6i ¢ cac nong d theo V la 4%,‘ 6%, 8%, 10%, 12%, phan con }ai la nuéce cat. Sau do
tién hanh thi nghiém nhu da trinh bay & phan a muc 2.2.1. Két qua duoc thé hién ¢ hinh 1.
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Hinh 1. Anh huong ciia chdt hoat déng bé mat TX-100.

Tir két qua hinh 1 nhan thay, khi chi c6 tic nhan oxi hoa 1a H,O2 v6i dung méi hitu co va chét
hoat dong bé mit thé hién hiéu suit chuyén hoéa 2-CEPS th?ip: chua dén 10% 2-CEPS bi chuyén
hoa sau 5 phit dau tién, sau 60 phut hiéu suat dat 20% + 25%. Ddng thoi, véi ham luong TX-100
nho hon 10% V , tbe d6 chuyén hoa va hiéu suit chuyén héa kém hon kha nhiéu so véi dung dich
c6 ndng d6 10% va 12% V. Két qua trén c6 duge 1a do khi lwong TX-100 nhé hon 10% V dung
dich khong hoa tan hoan toan 2-CEPS nén kha ning tiép xuc ctua 2-CEPS véi chit tiéu doc kém,
dan dén hiéu suit chuyén hoa kém, tir 10% V tro 1én dung dich tan hoan toan, hiéu suat chuyén
hoa ting nhung chi dat khoang 25%. Vi vy, chon ndng d theo thé tich cua TX-100 1a 10%.
3.1.2. Anh huéng ciia nong dg muoi KoMoO,

Tir két qua phan 3.1.1, ham luong cac chit trong dung dich tiéu doc dugc cb dinh thanh phan
nhu sau: 10% Vrxoo, 10% Vec, 20% Veg, H20; 4,32 M. Dé khao sat anh hudng cia néng do
mubi KaMoO, dén kha nang chuyén héa 2-CEPS, cac thi nghiém dugc tién hanh voi néng do
K2Mo00, lan luot 13 0,005M, 0,01M, 0,02 M va 0,04 M, phan con lai 1a nudc cit. Sau do tién
hanh thi nghiém nhw d3 trinh bay & muc 2.2.1. Két qua dugc thé hién & hinh 2.

Tir két qua hinh 2 nhéan thiy, khi c6 mit mubi K;MoO, tbe do va hiéu suit chuyén hoa 2-
CEPS tang 16 rét. Pac biét khi n(‘Bng do KoMoOq tir 0,02 M tré 1€n, sau 5 phut hi¢u sudt chuyén
hoa da dat 70-80%, sau 10 phut hi¢u suit d3 dat khoang 99%.
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Hinh 2. Anh hwong ciia nong do mudi K;MoOs.

Su ting dot bién kha ning oxi hoa ctia chét tidu doc khi co mit KoMoO, ¢6 thé duoc giai thich
rang, H-O; phan tmg v&i KaMoO4 trong hon hgp chat tiéu doc dé tao ra cac anion OOH™. C4c anion
duoc tao ra cua axit peroxy s€ oxy hoa nguyén tir S trong 2-CEPS thanh sulphoxide [3, 5, 8].

H,0 H,0,

Mo(00),* M00,(00), >
/_\O
[l

CI/\/S© CI/\/S

Pdng thoi ciing nhan thdy, tir phut thir 10 tré di, nong d6 K2MoO4 tir 0,02 M va cao hon ciing
khong c6 su khac biét vé hiéu suét chuyén hoéa, ting néng d6 KoMoQO4 hon 0,02 M 1a khong can
thiét. Vi vay, chon ndng d6 K2MoO4 12 0,02 M.

3.1.3. Anh huong ciia nong do muéi kali citrate

Tir két qua phan 3.1.1 va 3.1.2, ham luong cac chit trong dung dich tiéu doc duge ¢b dinh
thanh phan chét tiéu doc nhu sau: 10% Vrx-100, 10% Vec, 20% Vps, H202 4,32 M, mudi K2MoO4
0,02 M. B¢ khao sat anh huong ciia nong d6 mudi CeHsKsO7 dén kha nang chuyén hoa 2-CEPS,
cac thi nghiém duogc tién hanh véi thé tich mudi thay ddi dé dung dich tiéu doc co nong do
CesHsK30- 1an luot 12 0,00 M, 0,02 M, 0,04 M, 0,06 M, 0,08 M va 0,1 M, phan con lai 14 nudc cat.
Sau d6, tién hanh thi nghiém nhu da trinh bay ¢ phin a muc 2.2.1. Két qua duogc thé hién & hinh 3.
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Hinh 3. Anh huong ciia nong dé mudi CsHsKz07.

Tt hinh 3 nhén thdy anh huong cua mubi CeHsK307 dén qua trinh chuyén hoa 2-CEPS la
khong nhicu, sau 10 phut hi¢u suat dat trén 92%. Tuy nhién, mudi CsHsK30- c0 vai tro Iélm,dur]g
dich d&ém giup I}é phéan ing dugc On dinh trong khoang pH = 8 £ 0,2. Anh hudng cla muc}i dén
kha nang ‘chuyén h(}a, d6 on dinh cta dung dich‘ tiéu doc, kha nang ti€éu ddc vdi cac chat doc
khéc,... can dugc tiép tuc nghién ctru. Lua chon nong do CsHsK307 1a 0,08 M.
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3.1.4. Anh huong ciia nong dg Hydro peroxide

Tir két qua phan 3.1.1, 3.1.2 va 3.1.3, ham luong cac chat trong dung dich tiéu doc duge cd
dinh nhu sau: 10% Vrx-100, 10% Vec, 20% Vrs, KzM0O4 0,02 M, CsHsKz07 0,08 M. Bé khao sat
anh hudng cta nong d6 H,0, dén kha ning chuyén héa 2-CEPS, céc thi nghiém duoc tién hanh
v6i néng d6 H0; lan lugt 14 2,47 M, 3,09 M, 3,71 M, 4,32 M va 4,94 M, phan con lai 1a nude cét.
Sau d6, tién hanh thi nghiém nhu da trinh bay & ph?ln amuc 2.2.1. Két qua duoc thé hién & hinh 4.
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Hinh 4. Anh hwéng ciia nong do HyOs.
Tir hinh 4 nhan thiy, khi ting nong do H0; dan dén tdc d6 va hiéu suat chuyén hoa ting, sau

30 phut cac hé phan tng déu dat hiéu suat trén 95%. Piéu nay phu hop vdi dinh lut tic dung khdi
luong, tbe 6 phan ung ti 18 thuan v6i ndong do chat tham gia voi sé mii bang hé s6 phan tng [1].
aA +bB —» cC+dD
V= k.[CA]a.[CB]b

Tuy nhién, khi nong d6 H,0; 1a 4,32 M va 4,94 M thi sau 10 phut kha ndng chuyén hoa cia
2-CEPS trong hai dung dich 1a twong duong. Hi¢u suat chuyén hoa ¢ 10 phut dat 98% va 15 phut
dat trén 99%. Theo thoi gian, nong d cac chat giam dan, dac biét tur phat thl'I\lO luong CEPS
giam con dudi 5% (6,68 mM). Tuy nhién, do ti 1€ mol H20,:2-CEPS = 23+27 lan nén lugng tac
nhan oxi hoa Hz0, gidm khong dang k€. Do do, den 15 phut dat hiéu suat 99,4% va qua trinh
chuyén hoa van tiép tyc. Vi vay, chon nong do H20: 1a 4,32 M.

Tir két qua thir nghiém, don chat tiéu doc xanh dugc dé xuét (TDX-1) gom: 10% Vrx-100, 10%
Vrc, 20% Vpg, KoM0O4 Q,OZ M, CsHsK307 0,08 M, Hzpz 4,32 M. Chat tiéu doc TDX-1 dang
long, mau canh gian, tan tot trong nudc, hoa tan nhiéu chat hitu co.
3.2. X4c dinh sian phiam ciia chuyén héa 2-CEPS
3.2.1. Xdc dinh san pham chuyén héa

= > —

a) Sau oxy hoa 01 phut b) Sau oxy hoa 30 phut.
Hinh 5. Sdc do GC ciia hén hop sau 01 va 30 phiit chuyén héa 2-CEPS béi TPX-1.
_ Xac dinh san p~hé1m chuyén hoa 2-CEPS boi TbX-1 bang thu vién phd GC-MS. Két qua ghi sac
do GC-MS ctia hon hop ¢ thoi diém sau phan tmg 01 phut va sau phan tmg 30 phut dugc dan ra
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trong hinh 5. Két qua so sanh sic d6 GC ctia 2 miu oxy hoa 2-CEPS sau 01 phat va sau 30 pht cho
thdy: sau 01 phit chuyén ho4 bang TPX-1 cuong d6 peak cua 2-CEPS tai thoi gian luu 14 15,601
phiit con rat 16n, trong khi d6 cuong do peak cac san pham rat thap. Sau 30 phut hau nhu khong con
peak cta 2-CEPS, dong thoi ¢ 03 peak chinh tai thoi gian luu 1a: 16,723; 17,920 va 19,598 phut.
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Hinh 6. Phé MS ciia san pham & cdc thoi gian heu khéc nhau.

Duya trén cac manh ion dic trung ctia phd MS da xac dinh dugc cac chat tuong tmg la: 2-
chloroethyl phenyl sulfide (véi cac manh ion co 80 khﬁi dac trung: 77, 109, 123, 137, 172);
ethenylsulfonyl benzene (v6i cac manh ioq co 80 khoi ddc trung: 77, 91, 141, 168); methyl
phenyl sulfone (v6i cac manh ion c6 s6 khéi dac trung: 65, 77, 78, 141, 156) va 2-
(phenylsulfonyl) ethanol (voi cac manh ion c6 s0 khoi dic trung: 45, 77, 141, 186).

Nhu vay, 2-CEPS bi chuyén hoa boi TDX-1 sau 30 phit thanh 03 san pham chinh la:
ethenylsulfonyl benzene, methyl phenyl sulfone va 2-(phenylsulfonyl) ethanol.

3.2.2. Pé xudt co ché qud trinh chuyén héa

Tu §éc dd GC cua san pham phan tng ¢ cac thoi diém sau 0, 1, 5 va 30 phut nhan thy, c6 4
san pham chinh vai thoi gian luu 1an luet 1a: 15,770; 16,723; 17,920 va 19,598 pht.

Két qua chong phd & hinh 7 cho thiy, & thot gian luu 15,601 phit, cudong do peak cua 2-
CEPS suy giam nhanh, sau 5 phat con lugng rat thap, sau 30 phit khong nhan thay peak. Nhu
vay, c6 thé xem nhu 2-CEPS da chuyén hoa hoan toan.
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Thoi gian luu (phat)
Hinh 7. Chong phé GC 6 cdc thoi diém phan img 0, 1, 5, 30 phiit.

O thoi gian luu 15,770 pht, sén pham 1a (ethenylsulfinyl) benzene tai thoi diém 1 phat c6 tao
peak, dén 5 phit cuong d6 16n nhat, sau d6 giam dan va sau 30 phut khong nhén thay peak. Nhu
vay, (ethenylsulfinyl) benzene la san pham trung gian va da chuyén héa hoan toan sau 30 phit.

O thot gian luu 16,723 phit, san pham I3 cthenylsulfonyl benzene, tai thoi diém 1 phut co tao
peak, dén 5 phut cuong do 16n nhat, sau d6 giam dan va sau 30 phut van con lugng kha 16n. Nhu
vay, ethenylsulfonyl benzene 1a mgt san pham chinh cta phan Gng va no tiép tuc bi chuyén hoa
cham (SP1).

O thoi gian luu 17,920 phit, san pham 1a methyl phenyl sulfone; cuong d6 ciia peak tang dan.
Nhu vay, methyl phenyl sulfone 1a mt san pham chinh cta phan tng (SP2).

) O thoi gian Iuu 19,598 phut, san pham la 2-(phenylsulfonyl) ethanol; cuong do cua peak ting
dan. Nhu vay, 2-(phenylsulfonyl) ethanol 1a mdt san pham chinh ctia phan tmg (SP3).

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 béi TPX-1.

Qué trinh chuyén héa 2-CEPS boéi TDX-1 xay ra nhanh va qua nhiéu san pham trung gian.
Maéi trudong phan tmg c6 tinh oxi héa manh va c6 tinh kiém, do do6, phan tng oxi héa dién ra
ddng thoi v6i qua trinh thuy phan, tach loai HCI va cit mach cacbon. Sau 30 phit phan tng tao
ra 03 san phim chinh nhu trén.

O =— O

4. KET LUAN

Bai bao da nghién ctru vai tro mot s6 thanh phf?ln chinh va lya chon dugc don thanh ph?m chét

100 V. T. Binh, ..., N. T. Hdi, “Nghién ciru xdy duwng thanh phan don ... trén co sé molypden.”



Nghién ciru khoa hoc cong nghé

TPX-1 cho hiéu qua chuyén héa 2-CEPS dat trén 99% sau 15 phut, gdm c6: 10% Vrx-100, 10%
Vpc, 20% VPG, K2MoO4 0,02 M, CesHsK307 0,08 M, H20; 4,32 M. ba xac dll’lh du’qc 03 san phérn
clia qua trinh chuyén héa 2-CEPS bai TDX-1 sau 30 phut phan tmg 1a: ethenylsulfonyl benzene,
methyl phenyl sulfone va 2-(phenylsulfonyl) ethanol. Pong thoi dd dé xuit co ché qua trinh
chuyén hoa 2-CEPS dé tao ra 03 san pham trén.
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ABSTRACT

Research on formulating ingredients and evaluating the decomposition ability of 2-
chloroethyl phenylsulfide by green decontamination based on molybdate

This paper presents the results of initial research on investigating the role of some
components in green decontamination in the metabolism of 2-chloroethyl phenyl sulfide (a
military poison simulant yperit). Each component of green decontamination was
investigated and determined to play a role in the detoxification process, including
surfactants, catalysts, buffers and oxidizing agents. From the research results, the optimal
conditions were selected and initially proposed a detoxifying ingredient with 2-CEPS
conversion efficiency of over 99% after 15 minutes. Simultaneously, a number of products
have been identified from which the mechanism of 2-CEPS metabolism is proposed.

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