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Summary
The six solvents aceton, ethyl acetat, methyl ethyl keton (MEK), Dichloromethan, 2-propanol va
acetaldehyd in natural water were quantified by Gas chromatography/ Mass spectrometry-
headspace. Samples were incubated at 110 °C for 10 min and they were kept for 6 min at an initial
temperature of 30 °C, then increased to 90 °C at a rate of 20 °C/min, increasing by 40 °C/min to
185 °C. Total analysis time was 11.375 minutes. Solvent cutting time: 2 minutes. This method was
validated according to AOAC guidelines in following aspects: Selectivity, linearity, accuracy,

precision.
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Dat van dé

Theo b&o céo ndm 2020 vé ma tay tdng hop
tai khu vwc Dong A va Béng Nam A cla Van
phong Lién Hop Quéc vé Chéng ma tay va toi
pham (UNODC), xu hwéng san xuét va sb
nguwoi st dung methaphetamin & Viét Nam gia
tang nhanh so v&i cac loai ma tuy khac trong
5 nam gan day, t 10,8 % lén 60,7 % (2015-
2019). Do vay, bén canh cac hoat dong truy bat
t6i pham van chuyén, budén ban cac chat ma tay
thi viéc phat hién sém cac co s& san xuat gép
phan phong chéng t& nan xa hdi hiéu qua ngay
tr gbc. Qué trinh san xuét ma tay tong hop sé
phat sinh chéat thai bao gébm cac hoda chat
nguyén liéu dw, chat don, chét xuc tac, dung méi
pha ché, san pham bi rd ri vao méi trwong
khéng khi, mdi trwdng nwéc, méi trwéng dét.
Trén co s& cac quy trinh tdng hop ma tdy, xac
dinh nhirng thanh phan trén, déng thdi cung cé
mat trong mdi trwedng nwdc la mét trong nhirng
bang chirng khoa hoc hé tro co' quan diéu tra.
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Nghién ctru nay tap trung xac dinh mot sb
loai dung méi thuwong s dung khi san xuét
2 loai ma tay tébng hop dwoc tiéu thu nhiéu &
nwéc ta thudc dang amphetamin (ATS) la
methamphetamin (MET), 3,4-methylenedioxy-
methamphetamin (MDMA) va c6 kha nang xa
thai vao ngudn nuwéc tw nhién. Quy trinh tong
hop MET va MDMA phd bién nhét Ia phan (ng
Leuckart va kht* amin tlr nguyén liéu chinh
1-phenyl-2-propanon  (P2P), epherdrin  va
pseudoephedrin,  3,4-methylenedioxyphenyl-2-
propanon " 4. vi ly do an ninh, cac tai liéu cong
bb chinh thirc s& khéng cho phép dwa ra chi tiét
quy trinh sdn xuat ma tay, diéu kién, hiéu suat
trng phan (ng tdng hop dé xac dinh cac dung
mdi hiru co' st dung, kha nang ton dw va thai bd.
Theo bao céo clia chwong trinh Kiém soat thubc
cla Lién Hop Québc (1998), cac dung méi thuwdng
xuét hién trong san xuat MET la aceton, benzen,
chloroform, ethyl ether, ethanol, 2-propanol, ethyl
acetat, pyridin, tetrahydrofuran, ether dau héa.
Céc dung méi thwong xuét hién trong qua trinh
san xudt MDMA & aceton, benzen, ethanol,
dimethylformamid, ethyl ether, 2-propanol,
methanol, toluen, methyl ethyl keton 31,

Ngoai ra, mot sb nghién clu danh gia moi
trwdng clia cac co s& san xuét trai phép ma tay
ATS ciing khang dinh sw c6 mét nhiéu dung méi
hiru co dwoc st dung trong quy trinh san xuat
MET va MDMA nhw acid acetic, anhydrid acetic,
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aceton, benzaldehyd, benzyl chlorid, methylen
chlorid, benzen, chloroform, diethyl ether,
methanol, ethanol, cyclohexan, 2-propanol,
methyl ethyl keton, ethyl acetat, acetaldehyd,
toluen... M. Chung t6i lwa chon phén tich 6 dung
méi hoa tan va phan tan tbt trong nwéc thwong
gép trong cac quy trinh san xuat MET va MDMA
la aceton, ethyl acetat, methyl ethyl keton,
dichloromethan, 2-propanol va acetaldehyd. Cac
dung méi nay kha phé bién trén thi truong hoéa
chat dé& dang mua ban s dung hodc dwoc xép
vao nhom tién chat phai kiém soat .

Do6i twong va phwong phap nghién ctru

D6i twong phan tich

Sau dung méi dé tan trong nudc 1a aceton,
ethyl acetat, methyl ethyl keton (MEK),
dichloromethan, 2-propanol va acetaldehyd la
cac dung mdi dwoc lwa chon dé phan tich.
Trong do6, aceton va 2-propanol dwgc ghi nhan
la c6 mat trong quy trinh san xuét cia cd MET
va MDMA; ethyl acetat, dichloromethan va
acetaldehyd la cac dung moéi duoc tim thiy st
dung trong cac co s& san xuat MET; dung méi
con lai 1a MEK thuong dwoc st dung dé san
xuat MDMA. Con dung mdi iso amyl alcol dwgc
lwa chon lam chét ndi chuén (IS).

Thiét bi, dung cu, héa chat

Hé théng sac ky khi khdi phd Agilent 7000
GC/MS Triple Quad két néi v&i hé théng tiém
mau khéng gian hoi Agilent CTC Analytics
G6500.

Cot séc ky: Cot mao quan Agilent DB-WAX
30 m x 0,250 mm x 0,25 um.

May Iac siéu am Elma Sonic S120H. May loc
nwéc deion Simplicity UV (Merck). Micropipet
Labopette Hirschmann loai 20 - 200 ul,
100 - 1000 pl, 500 - 5000 pL. Binh dinh mtrc,
pipet thay tinh class A (Isolab).

Hoéa chat: Loai ACS: 2 — propanol (Hang
Merck), aceton (Hang Merck), dicloromethan
(Hang Merck), acetaldehyd (Hang Sigma), ethyl
acetat (Hang Merck), methyl ethyl keton-MEK
(Hang Mallinckrodt Chemicals), néi chuén lso
amyl alcol (Hang Merck).

Phwong phap nghién ctru

Khéo sét cédc diéu kién

Diéu kién headspace

Thoi gian G mau: Khao séat trén mau thém
chuan hén hop ndng dd 5 ppm dbi véi mbi dung
mai, tién hanh G mau trong céac khoang thoi gian
10 phut - 20 phut - 30 phat va phan tich
trong cuing diéu kién sac ky.

Nhiét d& G mau: Khdo sat trén mau thém
chuan hén hop nbng do 5 ppm dbi véi mbi dung
moi, tién hanh G mau tai cac nhiét do 90 °C -
100 °C - 110 °C va phan tich trong cing didu
kién sé&c ky.

Lwa chon thdi gian G mau va nhiét dd phu
hop dap (ng dwoc thdi gian ngén va tin hiéu
clia cac pic lén.

Diéu kién chuong trinh 16 cot

Nhiét d6 khéi dau: Khao sat trén mau thém
chuan hén hop ndng d6 5 ppm ddi véi méi dung
méi, tién hanh phan tich mau véi nhiét d6 ban
dau 30 °C - 35 °C gitr 6 phut.

Tbc d6 tang nhiét: Khdo sat trén mau thém
chuan hén hop ndng do 5 ppm dbi véi mbi dung
méi, tién hanh phan tich mau véi nhiét d6 ban
dau 30 °C gir 6 phut sau do tang 1&n 90 °C voi
téc do 15 °C/phut - 20 °C/phut.

Lwa chon nhiét do khdi dau va téc do nhiét
do phu hop dap ng duwoc thdi gian ngan dong
thoi d6 phan giai dat yéu cau.

Tham dinh phwong phédp

S dung cac dung dich néng d6 5 ppm va
thdm dinh theo hwéng dan clia AOAC 2016 v&i
cac tiéu chi sau: Do dac hiéu, do thich hop cla
hé thdng, dwong chudn va khoang tuyén tinh,
gi¢i han phat hién va gi¢i han dinh lweong, dd
chinh xac, do dung ctia phwong phap.

Két qua va ban luan

Khao sat cac diéu kién

Diéu kién sdc ky

Ché d6 I&c mau trong budng headspace: Lac
5 giay nghi 2 giay, téc do Ic 500 vong/phat. Thé
tich tiém mau: 1000 pl véi ché dd chia dong
(10:1). Nhiét @6 bom tiém mau: 85 °C va nhiét
do inlet: 200 °C. Ché dd khi: ddng dong
1,0 mL/phat.

Nhiét do nguén ion: 230 °C. Nhiét do transfer
line: 260 °C. Ché do MS: Full scan trong khoang
29-110 m/z.

Diéu kién headspace

Kh&o sat trén hén hop mau chuadn ndng do
5 ppm méi loai.

Thedi gian 0 mau: Tién hanh G mau trong
3 khoang thoi gian: 10 phat, 20 phat va 30 phut.
Trong khoang th&i gian G mau 10 phat, 4/7 pic
dung méi can phan tich cho tin hiéu cao nhét,
tin hiéu cua 3 pic con lai khéng qua khac biét so
v@i pic cla hai khodng th&i gian con lai nhw
bang 1. Do vay, lwa chon thdi gian G mau la
10 phat dé gidm thoi gian phan tich.
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Bang 1. Két quéa kho sét thoi gian G méu

Dién tich pic

STT Tén dung moi 10 phdt 20 phat 30 pht
7 Aceton 2068843,58 2080350,38 2158282,72
2 Ethyl acetat 702255651 701486771 7075496 44
3 MEK 3223679,84 3680081,19 3099065,12
4 Dichloromethan 9161261,23 9137775,39 9063517,06
5 2 — propanol 2092387,34 1985174,37 1968408,65
6 Acetaldehyd 2671311,63 2138795,02 2026529,96
7 Iso amyl alcol (IS) 2085923,31 1976088,56 1896848,28

Nhiét d6 0 mau: Lwa chon khdo sat 3 muirc
nhiét d6 G mau: 90 °C, 100 °C va 110 °C khi G
mau 10 phat. Tai nhiét d6 110 °c, 417 pic cho tin
hiéu cao nhat, diac biét pic co tin hiéu

thap nhét 14 2 -propanol t&ng tin hiéu 1&n 1,8 lan
so voi thdi gian 0 90 °C va ting 1,2 1an so Vo
thi gian t 100 °C nhw bang 2.

Bang 2. Két qua khdo séat nhiét do t mau

Dién tich pic

STT Tén dung méi

90°Cc 100 °C 110°C
1 Aceton 1979072,91 2068843,58 2306134,81
2 Ethyl acetat 6793259,28 7022556,51 6508512,69
3 MEK 2757108,5 3223679,84 3104393,71
4 Dichloromethan 9095600,32 9161261,23 8747977,88
5 2 - propanol 1419589,51 2092387,34 2486335,28
6 Acetaldehyd 2388999,29 2571311,63 2574523,81
7 Iso amyl alcol (IS) 1688606,06 2085923,31 2270759,9

Diéu kién chwong trinh 1o cét

Nhiét dd khéi dau: Lwa chon nhiét dd ban
dau 30 °C gilv 6 phut, dd phan giai gitra cac pic
lién k& déu dat yéu cau (Rs = 1,5). Néu dé nhiét
dd ban dau 35 °C gir 6 phut, 5 pic dau tién cho
do6 phan giai gitra cac pic thdp hon va dé phan
gidi gilha dichloromethan va 2-propanol
thap hon 1,5.

Tbc do tang nhiét: K&t qua cho thay khi chon
nhiét do ban dau 30 °C, tbc do tang nhiét
20 °C/phut 1am thay ddi thoi gian lwu, dd phan
gidi cua cac pic la phu hop.

Két luan cédc diéu kién da khao sat toi wu

U mau & 110 °C trong thoi gian 10 phat. Mau
duwoc gitr 6 phat & nhiét dd ban dau 30 °C, sau
dé tang 1én 90 °C véi tbc do 20 °C/phat khéng
gitr, tang 40 °C/phut dén 185 °C. Tdng thoi gian
phan tich 1a 11,375 phat. Thoi gian cat dung
mdi: 2 phut.

Tham dinh phwong phap phan tich

Chuan bj 5,00 mL dung dich ch*ra chuén

ho&c hén hop chudn cung chuan néi dwa vao lo
(vial) 20 mL @& tién hanh séc ky.

D6 dac hiéu

Pha dung dich hén hop chuan nong do
2 ppm, riéng chuan 2-propanol c6 néng do
6 ppm. Trén sac ky d6 cGa mau thém chuén
xuét hién cac pic co thoi gian lwu twong ng voi
céc pic trén sac ky dd ctia chuan hén hop va co
thdi gian lwu twong (ng véi pic chinh trén sic
ky db cla cac chudn don. Trén sic ky dd cla
mau trang va mau nén (mau nwdc hd Bay mau)
khéng cho pic c6 théi gian Iwu trung v&i cac pic
trén séc ky dd clia chuan hdn hop va cac chuan
don nhw hinh 1.

Phan tich phd khéi thu dwoc véi tirng chét
trong mau thém chudn, danh gia va tinh diém
nhan dang (IP) déu tr 3 dén 8 dap &ng dwoc
yéu cau diém IP = 3.
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Hinh 1. Séc ky d6 mau tréng

nwéc deion (a), mau nén (b),

mé&u hén hop chuén (c) va méu thém chuén (d).

D6 phu hop hé théng

Tién hanh sac ky lap lai 5 1an dung dich
chuan hén hop 5 ppm méi dung méi. Két qua
thu dwoc cho thdy dé phan giai gitva cac pic déu
> 1,5. D6 léch chuan twong dbi cla ti & dién tich
céac pic dung méi can phan tich so véi dién tich
pic ndi chuan: 2,9 - 4,9 < 7,3 %. Do léch chuén
twong dbi cua thoi gian lwu: RSD thoi gian lwu
< 0,5 % dbi véi mdi dung méi can phan tich. Do
phu hop cla hé thdng dat yéu ciu cia AOAC.

Puwong chuéan va khoang tuyén tinh

Xay dwng cac mau chuadn hén hop tai cac
day néng do tir 0,5 ppm dén 100 ppm. Mbi diém
tién hanh séc ky 3 lan va xac dinh gia tri trung
binh cuta ty 1& dién tich pic dung mdi can phan
tich so véi dién tich ndi chudn. Cac phuong
trinh hdi quy tuyén tinh nhw bang 3. Cac hé sb
R > 0,999 va do léch dat yéu ciu < 15% trong
khoang ndng dé khao sat.

Bang 3. Két qua khao sat duong chuén

STT Tén dung méi Khoang néng dé (ppm) hél;, Zﬁ’f't';f’yg,'«,"t'}n N Gid tri R
1 Aceton 2-100 y = 0,1850x - 0,1572 R = 0,9998
2 Ethyl acetat 0,5- 100 y = 0,4058x - 0,0877 R = 0,9999
3 MEK 1-100 y = 0,2575x - 0,0098 R =0,9998
4 Dichloromethan 0,5-100 y =0,5216x + 0,0466 R =1,0000
5 2 - propanol 6 - 100 y =0,0729x + 0,154 R =0,9993
6 Acetaldehyd 2-100 y = 0,0857x + 0,0651 R = 0,9999
TAP CHI Y DUQC HQC SO 28 - THANG 9/2021 59



Gi&i han phat hién va gi¢i han dinh Iwong

Banh gia LOD, LOQ clia phwong phap dwa
vao do léch chudn trén mau thém chuan. T cac
méu thém chuén, tién hanh séc ky va nhan
dwoc gia tri LOD va LOQ lan lwot nhuw sau:
aceton 1,022 va 3,407 ppm, Ethyl acetat 0,214
va 0,714 ppm, MEK 0,384 va 1,280 ppm,
Dichloromethan 0,277 va 0,923 ppm, 2-propanol
1,970 va 6,567 ppm, acetaldehyd 0,540

va 1,801 ppm.

D6 chinh xac cua phwong phap

Tién hanh tao mau thém chuén & 3 néng d9,
m&i ndng dd lam I13p lai 06 1an. Tién hanh séc ky
theo quy trinh da xay dwng. Tt ty 1€ dién tich pic
gitta dung méi can phan tich va néng d6 cla
cac dung mdi can phan tich, tinh gia tri RSD
nhw bang 4.

Bang 4. Két qua thadm dinh do chinh xéc

Mdrc nong dé thém vao Thap Trung binh Cao

N&ng d6 TB (ppm) 3,87 5,37 46,93

Aceton RSD (%) 3,12 1,24 3,05
N&ng do TB (ppm) 0,63 1,91 44,42

Ethyl acetat RSD (%) 5,01 5,52 1,66
VEK N&ng do TB (ppm) 1,40 534 45,67
RSD (%) 3,92 2,46 1,89

. N&ng do TB (ppm) 0,85 2,47 45,36
Dichloromethan RSD (%) 4.90 377 306
N&ng do TB (ppm) 5,95 15,98 46,04

2 - propanol RSD (%) 4,32 4,18 4,16
N&ng d6 TB (ppm) 1,71 522 46,34

Acetaldehyd RSD (%) 4,14 2,25 2.75

T két qua thu dwoc va so sanh theo quy
dinh ctia AOAC, cac dung méi & mdi nébng do
déu c6 do 1ap lai trong gi¢i han cho phép.

D6 dung cua phwong phap

Do dung clia phwong phap dwgc danh gia
bang phwong phap xac dinh dé thu hdi ctia mau
thém chuan. Thém chuén hén hop & 03 muirc

ndng do: Thap, trung binh va cao vao mau nén,
tién hanh theo quy trinh phan tich thtr, méi mac
thwe hién 03 1an. Cac gia tri % thu hdi déu ndm
trong khoang 80-110% & mdi mau khao sat, cac
gia tri RSD (%) ciing nhé hon 5% nén phwong
phap dat yéu cau vé do dung (bang 5).

Bang 5. Két qua tham dinh dé dung

Mdrc ndng dé thém vao Thép Trung binh Cao
Aceton % thu hdi TB 106,6 108,7 94,31
RSD (%) 2.4 0,78 4,0
% thu hoi TB 88,6 91,2 90,4
Ethyl acetat RSD (%) 34 1,4 44
% thu hoi TB 103,3 102,4 93,5
MEK RSD (‘%) 3,2 1,7 4.4
= =
Dichloromethan /oéhSUDh(?,/l -)I-B 956’70 948,62 94480
0 y ) 3
2 - propanol % thu hoi TB 91,3 104,0 93,1
RSD (%) 45 27 46
% thu hoi TB 90,8 103,5 96,1
Acetaldehyd RSD (%) 46 16 23
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Mac du & néng do thap va trung binh dao
dong kha nhiéu thi nhung & mic ndng d6 cao,
tat ca cac dung médi déu cé do thu hdi khoang
90 % - 95 %. Nong dd aceton & hai mirc thap va
trung binh cé ty 1& thu hdi dwong tinh cao
106-109 % c6 thé xuét phat do diém LOQ wéc
tinh thAp hon LOQ thwc nghiém va tai ndng do
thap co6 sy dao dong Ién vé hé sb can bang pha
hoi va pha 16ng gilra acetone va ndi chuan. Tai
3 mirc ndng dd, dd dung ctia phwong phap dap
&ng tiéu chuan AOAC.

U'ng dung phwong phap da xay dwng,
phan tich mau thuc té

Tién hanh phan tich 03 mau nwéc thu duoc
tai cac khu vuc: H6 Van Chuong, hé Thién
Quang va hd Thanh Céng theo phwong phap
trén. Sac ky d6 thu dwoc cla cac mau trén déu
khong cho thdy sy c6 méat clia cac dung mai can
phan tich. Do vay, cé thé mé rong dé 1ay mau
cac soéng thoat nwdc thanh phd Ha Noi hoac
nwéce thai tir cac khu vwre dac thu.

Két luan

Nghién clru da xady dwng va thdm dinh
phwong phap phan tich 6 dung mdi aceton,
ethyl acetat, methyl ethyl keton (MEK),
dichloromethan, 2-propanol va acetaldehyd
trong nwéc tw nhién bang séc ki khi khéi phd két
hop tiém mau khoéng gian hoi véi cac diéu kién:
Thoi gian G mau 110 °c trong 10 phut.

MAu dworc gilr 6 phat & nhiét dd ban dau 30 °c,
sau do tang lén 90 °C vei téc dd 20 °C/phut
khong gitk, tang 40 °C/phut dén 185 °C. Téng
thoi gian phan tich 1a 11,375 phat. Thoi gian cét
dung méi: 2 phat. Phwong phap nay tin cay dé
ap dung xac dinh 6 dung méi trén trong cac mau
nwdc tw nhién goép phan phat hién sy bét
thwong ctia moi trwdng.
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