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In synthetic narcotics, amphetamine type stimulants (ATS) are the most
commonly produced and used group. The analysis of precursors in
wastewater of manufacturing nacortics is the basis for indicating the
possibility of illegal drug production facilities. This scientific tool will
contribute to the area investigation quickly, accurately and effectively. In
this study, the GC-MS/MS method was used to simultaneously quantify 7
precursors of metamphetamine and 4,3-dimethylenoxymetamphetamine.
The analytical conditions: column HP5-MS 30 m, heli carrier gas with flow
rate 1.2 ml/min, temperature gradient program; sample injection volume 1
ul, vaporization chamber temperature 260°C. Mass spectral conditions:
power temperature 230°C, Filament current 35 pA; Quad 1 temperature:
150°C, Quad 2 temperature: 150°C, and MRM. The method was validated
according to AOAC 2016 guidelines: system suitability (RSD < 1.6%),
specificity, linearity (R>0.994), LOD (5 - 50 ppb) and LOQ (15 - 100 ppb),
repeatability (RSD < 11%) and recovery (80.16% - 105.33%) all
satisfactory.
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Trong s6 cac loai ma tdy tong hop, kich thich than kinh loai amphetamin
(Amphetamine type stimulans - ATS) la nhém dwoc san xuat va sir dung
khé phd bién. Cac hoa chat, dung méi, chét xac tac dwoc sir dung trong qué
trinh san xuat ma tay goi la tién chat. Vi vay, su xuit hién ddng thoi cua
chiing trong nudc thai la mét trong nhitng can ¢t cho thiy kha nang ton tai
C4C co s& 4N Xudt trai phép ma tdy gan nhirng khu vire d6. Cin ctr dic diém
mdi truong, dbi twgng xac dinh, nhoém nghién ctru da sir dung phuong phap
phan tich GC/MS-MS dé dinh tinh, dinh lugng chinh xac mét sé tién chat,
g6p phan phuc vu cong tac diéu tra khoanh viing dugc nhanh chéng va hiéu
qua. Trong nghién ctu nay, phuong phap GC-MS/MS duoc sir dung dé
dinh lwong dong thoi 7 tien chit cua metamphetamin va 4,3-
dimethylenoxymetamphetamin véi cac diéu kién phan tich: cot HP5-MS
30 m, khi mang He vai tdc d dong 1,2 ml/phut, chuong trinh gradient nhiét
do; thé tich tiém mau 1ul, nhiét do budng hoa hoi 260°C. Biéu kién khéi
phé: Nhiét d6 ngudn 230°C, Dong filament 35 pA; Nhiét d6 quad 1: 150°C,
Nhiét d6 quad 2: 150°C, ché d6 do MRM. Phuong phap duoc tham dinh
theo AOAC 2016, véi cAc tiéu chi nhu do pht hop hé théng (RSD < 1,6%),
do dac higu, khoang tuyén tinh (R > 0,994), LOD (5 - 50 ppb) va LOQ (15
- 100 pph), d6 13p lai (RSD < 11%) va ti ¢ thu hdi (80,16% - 105,33 %)
déu dat yéu cau.
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1. Gigi thiéu

Trong bao cao “World Drug Report 2021 cua Van phong Lién hi¢p qudc vé chéng Ma tay va
T61 pham (UNODC), viéc san xuat ATS ma chi yeu san xut methamphetamin (MET) da tré nén
pho bién & mirc toan cau. Giai doan 2009 - 2019, s6 luong 3, 4 dimethylendioxymetamphetamin
(MDMA - thudc lic) va amphetamin (AM) bi thu gitr tang gap doi thi tinh riéng giai doan 2015 -
2019, MET ch1em 72% tong s6 lwong ATS bi thu giir [1]. Tai Viét Nam, thong ké cho thay cac vu
&n vé san xuat, budn ban, tang trir, vin chuyen va st dung ma tuy tong hop ngdy cang xuat hién
day dic. Cuc Canh sat diéu tra toi pham vé ma tuy, B6 Cong an cho biét, trong 6 thang dau nam
2023, cac lyc luong chire nang thu gitt gan 828.000 vién ma tuy téng hop [2]. Céc tién chat va co
thé ca ma tuy tong hop cling c6 the xudt hién trong nudc thai tir cac phong diéu ché bi mat, co s
san xuat bt hop phap. Do d6 néu xac dinh dugc thanh phan nay trong nudc thai s& 1a mot trong
céc can cir khoa hoc dé phat hién sém, nham ngin chin cac chat nay dua vao ti€u thy trong xa hoi.
Trén thé gidi, nhidéu phwong phap phan tich da dugc ing dung ¢ dé phan tich cc chat ma tuy nhu
GC-MS [3], [4]; LC-MS [5]. Tai Viét Nam, cdc nghién ctu vé ma tly trong nudc thai gan day
dang dan duoc quan tdm. Tran Thi Thanh Hué va cong su (2022) di xay dung phuong phap xéac
dinh du lugng ciia methamphetamin, methylendioxymethamphetamin, ketamin trong nudc thai
bang LC-MS/MS két hop voi SPE-HLB va tmg dung phén tich trén 15 miu nudc thai lay ¢ song
Kim Nguu [6]. Nam 2022, Tran Nguyén Ha va cong su ciing di phan tich methamphetamin va chat
d6n trong nudc thai bang sic ky 16ng khdi phd UPLC-MS/MS [7]. Cac két qua cong bd déu duoc
tham dinh theo huéng dan cia AOAC 2016 [8]. Tuy nhién chung toi chwa tim duoc tai liéu nghién
ctru cu thé nao vé tién chat ma tay MET va MDMA (4,3-dimethylenoxymetamphetamin) trong
nudc thai duoc cong b tai Viét Nam.

2. Phuwong phap nghién ciru
2.1. Déi twong nghién cizu

- Pbi twong nghién ciru: Tién chit trong nudc thai cia qua trinh san xuat MET va MDMA

+ Tién chat cuia MET: benzyl cyanid (BCA), ethyl phenyl acetat (EPA), methyl phenylacetat
(MPA), 2-bromo propiophenon (BPP), propiophenon (PPP).

+ Tién chat cia MDMA: safrol (SAF), piperonyl methyl keton (PKM) trong nudc thai.

- Béi tugng phan tich:

+ Mau nén: Mau nudc thai da kiém tra khong c6 cac chat phan tich.

+ Mau thém chuan: Cac chuan tién chat duoc thém & nong do dich vao mau nén.

+ MAu thuc: Mot sé mau nudce thai tir cac cdng ty san xuit thu thap duoc & mot sé khu cong
nghiép trén dia ban thanh phd Ha Noi.

2.2. Hoa cht, chat chudn, thiét bi

- Hé thdng séc ky khi khdi phd Agilent GC-MS/MS 7890A MS Triple Quad 7000B Agilent
(My) tai Trung tdm giam dinh ma tly Vién khoa hoc hinh sy - B Cong an.

- Cot mao quan HP5-MS 30 m, id 0,25 mm x 0,25 um (Agilent).

- Methanol, acid hydroclorid (Tay Ban Nha), Chloroform, n-hexan (Merck).

- Céc chét chuén: BPP, EPA, MPA, PMK, PPP, SAF (USA); BCA (UK) ham lwong tir 95%

den 99,5%.
2.3. Phwong phdp nghién ciru
2.3.1. Pha dung dich chudn tién chat trung gian, chudn lam viéc

- Dung dich chuan hén hop trung gian: Ly chinh x4c 10 ul dung dich chuan géc caa mdi
tién chat (BCA, EPA, MPA, BPP) va 50 pl dung dich chuan gc caa mdi tién chat (PPP, SAF,
PMK) vao binh dinh mic 10 ml va bd sung methanol dén vach duoc dung dich chuan hdn hop
khoang 10 ppm. Dung dich dugc bao quan ¢ 2 - 4°C.
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- Day dung dich chuan hdn hop lam viéc: Pha lodng tir dung dich chuan hdn hop trung gian bang
dung mdi methanol dén nong do khoang 50, 100, 200, 500, 1000, 2000, 4000, 5000 ppb. Céc dung
dich nay chi pha khi str dung.

2.3.2. Phuong phap phan tich

- T6i wu hoa diéu kién khdi phd: Tién hanh lya chon ngudn ion héa, thé ion héa, ion me, diéu
kién phan manh va lya chon ion con dé dinh tinh, dinh luong.

- Phuong phap xtr Iy mau: Lay mau nudc thai theo cac tiéu chuan Viét Nam (TCVN) vé lay mau,
bao quan mau: dugc acid hda bang dung dich HCI téi pH 2-3, ly tam 5000 vong/phut trong 5 pht
dé 1ang tap thd, thu lai phan dich trong phia trén, loc qua gidy loc cellulose. Tiép tuc khao sat chiét
long - long va chiét pha ran.

- Tham dinh phuong phap phén tich: Theo hudng dan cua AOAC 2016 [8] va EC 2002 [9] voi
cac chi tidu do phi hop hé théng, do dic hiéu, giéi han phat hién, gigi han dinh luong, khoang
tuyén tinh, do dung, do 1ap lai, ty 18 thu hoi cua quy trinh xtr ly mau.

3. Két qua va ban luan
3.1. Khdo sdt diéu kign khéi phé GC-MS/MS phan tich tién chat

- Lya chon manh me sir dung ché d6 Scan: Thé dugc gilr ¢ dinh & 70 eV. Lya chon manh me
1a manh ¢ cudng d6 16n trong phd MS cho cac khao sat tiép theo.

- Lwra chon manh con sir dung ché d6 Product ion: Thay ddi thé va cham (collision energy - CE)
trong khoang 20-30 eV dé phan manh ion me thanh cac ion con. Ion con c6 cudng do I6n nhat
dugc chon 1am ion dinh luong, ion con c¢6 cudng d6 16n va 6n dinh dugc lya chon lam ion dinh
tinh.

- Lya chon ché 6 MRM: Thé phan manh (CE) cho ting chét duoc lra chon sao cho tin hiéu
ciia manh ion dinh luong ciia chat d6 co cuong do I6n va on dinh nhat. Két qua cu thé cua ting
tién chat dugc trinh bay & bang 1.

Bang 1. Piéu kién khoi phé phan tich 7 tien chat

Manh con dinh Manh con dinh

TT Tén chat Manh me lwong (M/2) CE (eV) tinh (m/z) CE (eV)
1 BCA 117 90 20 89 20
2 BPP 105 77 20 51 20
3 EPA 91 65 20 41 20
4 MDMA 77 51 25 50 25
5 PMK 135 77 30 51 30
6 PPP 105 77 20 51 20
7 SAF 131 103 20 77 20

Nhu vay, khi thiét lap diéu kién khéi pho thé va cham 20 eV, thé phan manh phu hop, st dung
ché 46 MRM, cac manh ion con dinh tinh va dinh lugng cho 7 chét can phan tich di dic trung,
khac biét va phat huy duoc vu diém cua khdi phd 2 lan.

3.2. Khdo sdt diéu kign sdc ky GC-MS/MS phan tich tién chat

- Céc diéu kién sic ky dugc khao sat bang cach thay d6i chuong trinh nhiét do, toe do dong khi
mang trong khi c6 dinh c6t, ché do tiém mau dua trén cac tham khao vé cac diéu kién sic ky khi
thuong ap dung.

Chuong trinh nhiét 46 da dugc khao sat va lya chon theo bang 2.

Béang 2. Chirong trinh nhiét dé GC phan tich tien chat
Thai gian (phut) 0 1 12,2 13,2 16,5 175
Nhiét do (°C) 90 90 180 180 280 280
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Cac két qua trong bang 2 cho thay thoi gian rira giai khoang 20 phit, chwong trinh nhiét do
gradient tir 90°C 1&n 280°C dam bao tach duoc 7 tién chit véi cac pic can ddi, phan giai tot. Tir do
da xéac dinh diéu kién sic ky cu thé nhu sau:

+ Cot HP5-MS 30 m, id 0,25 mm x 0,25 um (Agilent)

+ Pha dong khi mang: He; Téc d6 dong 1,2 ml/phat

+ Piéu kién tiém mau: Thé tich tiém: 1pl, ché do tiém mau chia dong (spilit), ty 16 9:1; nhiét do
budng hoa hoi 260°C

+ Diéu kién khéi pho: Nhiét do nguon 230°C; Dong filament 35 uA; Nhiét do quad 1: 150°C;
Nhiét @6 quad 2: 150°C

+ Ché do gradient nhiét d6 nhu bang 2.

3.3. Khdo sat quy trinh xz Iy mdu

Qua khao sat, chiét 1ong - 16ng cho két qua 6n dinh hon chiét pha ran (chiét pha ran cho tin hi¢u
ctia BPP thap). Mit khéc, quy trinh tién hanh nhanh, don gian, tiét kiém, do nhay va do tin ciy cao,
6n dinh. Do d6, nhom tac gia lwa chon quy trinh xr Iy mau bang chiét 1ong 1ong chung cho nhoém
tién chit nhu sau:

L4y 5 ml nuéc thai, thém NH,OH dic dé duoc dung dich ¢6 pH khoang 8. Thém 5 ml cloroform
cho vao 5 ml dung dich nudc thai da chudn bi ¢ trén. Tién hanh chiét 2 1an, mdi 1an 5 ml chloroform,
gop dich chiét chloroform vao binh dinh mirc 10 ml, bé sung dung méi dén vach. Hat 2,00 ml dich
chiét chloroform vao ng nghiém sach, c6 dudi ludng khi nito & nhiét do phong dén kho. Hoa tan
can bang 0,5 ml methanol, lic xody 1 phut va tiém sic ky.

3.4. Tham dinh phwong phdp phaén tich
3.4.1. Dé dac hiéu

Tién hanh phan tich mau tring, mau nén nudc thai khong ¢ cac dbi twong phan tich, mau nén
thém chuan va cac mau chuan. Hinh 1 cho thdy trén sic ky d6 cua mau nén thém chuan (d) xuét
hién cac pic c6 thoi gian luu twong tng véi cac pic trén sic ky dd cua chuan hdn hop (c); trén SaC
ky d6 ciia mau trang () va mau nén (b) khong cho pic ¢ thoi gian luu trung véi cac pic trén sic
ky dd cua chuan hdn hop. Sé diém IP (diém nhan dang — indenfication point) theo bang 112 4 (1
ion me bin phé ra 2 ion con); dat yéu cau caa EC 2002.

x105 |+EI TIC MRM (* -> =) MAU TRANG-1(2)d x105 |+EI TIC MRM (= -> =) MAU NEN-1d

25 3 35 B 45 5 55 E B5T ! 75 8 85 9 95 10 42 44 45 48 5 52 54 56 58 6 62 64 66 68 V7 72 74 78 7B
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

(a) | T (b)

(d)
Hinh 1. Sdc ky dé ciia mau trang (a), mau nén (b), mau chudn hén hop (c) va mdu nén thém chudn (d)

3.4.2. B phi hop hé thong
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Tién hanh sac ky 6 1an hdn hgp chuan ¢ nong do 2 ppm voi diéu kign da khao sat. Két qua tham
dinh su phu hgp hé thong dugc thé hién trong bang 3. Két qua nay deu dat theo yéu cau cuia AOAC
2016: cac gia tri RSD cua thoi gian luu va dién tich pic cia moi chat phén tich déu < 2%.

Bang 3. Két qua tham dinh dg phu hop hé thong
BCA PPP MPA EPA SAF BPP PMK
TB (phut) 4,31 4,54 4,62 5,25 5,69 6,58 7,38
RSD (%) 0,22 0,26 0,25 0,44 0,01 0,07 0,04

B 202848 905903 379020 153834 22436 106974 74354
RSD (%) 1,39 0,56 1,04 1,13 1,42 1,58 1,57

3.4.3. Khodng tuyén tinh

Pha cac mau chuan hdn hop ¢ nong do khéc nhau tir chuan gc 10 ppm: BCA, PPP, MPA,
EPA (50 ppb dén 5000 ppb); SAF, PMK (100 ppb dén 5000 ppb); BPP (200 ppb dén 5000 ppb);
phan tich theo diéu kién sac ky trén. |\/|0I nong do tiém 3 lan va xac dinh gia tri trung binh dién tich
pic chat phan tich. Két qua xac dinh médi trong quan giita dién tich pic va ndng do chit phan tich
dugc trinh bay ¢ bang 4. Céc gia tri d6 chéch so voi diém chuan ban dau déu khéng nam ngoai
khoang gi6i han = 15%.

Bang 4. Két qua tham dinh khodng tuyén tinh cia cac chat phan tich

Thoi gian lwu

Dign tich pic

BCA PPP MPA EPA
Phuone MM ROLy = 10715x- 15304 y=48147x- 0872 y=17894x +4528 Y= 86,455 - 32089
R? 0,9950 09963 0,9995 0,9981

P§ chéch (%) -10,65 - 11,81 -6,60-13,34 1184 - 3,07 6,65 - 13,64
SAF BPP PMK
Phuong trinh hoi _ _ _
oy y=12,823x-1015,9 y =78,785x - 13200 y = 39,522x - 1655,9
R? 09958 09959 0,9945
P chéch (%) 8,09-1347 -13,40-9,33 11,22-1334

3.4.4. Do dung va do 1ap lai

D¢ dung cua phuong phap duge danh gia bang ty 1€ thu hol chat [phén tich dugc thém vao mau
nén & 3 mirc nong d6. O mdi muc ndng do nay, tién hanh sic ky 6 lan dé danh gia do lap. Két qua
d6 dang va do 1ap lai cua phuong phap duoc trinh bay & bang 5.

Bang 5. Két qua tham dinh d¢ diing va dé \ap lai

Chit phan Lurgng thém vao (ppb) Polaplai Pothuhdi  Yéu ciu cia AOAC vé db diing
tich - RSD (%) TB (%) RSD (%) TB (%) RSD (%)
253,75 742 8020 736 < 110
BCA 1015 436 8583 419 <
2030 674 9783 045 <7.3%
261,75 370 8185 4,38
PPP 1047 306 9700 061 <11%
2094 789 9408 0,53 <7.3%
266,5 207 8016 365 < 1106
MPA 1066 450 9256 827 80% - 110% <
2132 200 10512 1,26 <7.3%
2575 505 8527 073
EPA 1030 628 10533 497 < 11%
2060 860 9304 045 <7.3%
287 534 8083 432
SAF 1148 645 8599 0,61 < 11%
2296 501 9168 0,92 <7.3%
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Chit phan Lurgng thém vao (ppb) Po laplai Pothuhdi  Yéu ciu ciaa AOAC vé dp diing
tich : RSD (%) TB (%) RSD (%) TB (%) RSD (%)
262,5 6,57 86,09 1,331 < 11%
BPP 1050 10,31 81,84 2,18 =
2100 480 8827 0,77 <7.3%
245,75 864 8467 391 <11%
PMK 983 350 80,12 0,37
1966 9,85 102,58 1,28 <7,3%

Cac két qua tir bang 5 cho thay (ng vai 3 mirc nong do thap, trung binh, cao cua mdi chat phan
tich, cac gia tri thu duoc khi thim dinh d6 dung va do 1ap lai déu dap tng yéu ciu cia AOAC. Cu
thé cac gia tri trung binh dat tir 80,12 dén 105,33% nam trong gigi han AOAC (80% - 110%); cac
gia tri RSD & muc nong do thém vao thap tir 0,73% - 7,36%, nong do trung binh tir 0,37% - 8,27%
thoa man yéu cau < 11% ciaa AOAC, mirc ndng d6 thém vao cao tir 0,45% - 1,28% thap hon yéu
cau 7,3% (AOAC).

3.4.5. Gigi han phét hién (LOD) va gisi han dinh hirong (LOQ)

Xac dinh ty 1& dap ung (S) trén nhidu (N) do duoc trén cac mau tha, tir d6 xac dinh ndng do toi
thiéu cua chat phan tich phat hién duoc hoic dinh luong dugc. Két qua cu thé caa tirng chat phan
tich duoc trinh bay ¢ bang 6. Tuy gia tri LOD, LOQ cua cac chat phan tich & ngudng ppb con kha
cao nhung de phan tich mau nudc thai tir cac co so san xuét (mau moi truong) thi van phu hop do
tinh chit mau méi truong bién dong kha I6n, c6 thé ting cao rat nhiéu lan ngay tai thoi diém xa
thai.

Bang 6. Két qua xdc dinh LOD va LOQ cua cac chat phan tich

BCA PPP MPA EPA SAF BPP PMK
LOD (ppb) 15 - 5 15 50 15 50
LOQ (ppb) 50 5 15 50 100 50 100

3.4.6. T/ 1¢ thu hoi cuia quy trinh xar Iy mau

Ti 16 thu hoi ciia cac chat phan tich duoc khao sat ¢ 3 khoang ndng do khéc nhau twong tu nhu
do6 dang. Két qua duoc thé hién ¢ bang 7.
Bang 7. Két qua t7 1¢ thu hoi cia quy trinh xi Iy mau

Chatphan  Néng do Ti 18 thu hoi Chatphan  Noéng d Ti I8 thu hoi

tich (ppb) TB (%) RSD (%) tich (ppb) TB (%) RSD (%)
507,5 91,24 9,45 574 87,25 7,29

BCA 2030 88,27 5,14 SAF 2296 77,41 1,91
4060 90,72 1,39 4529 72,81 3,14
523,5 71,63 7,20 525 83,44 7,31

PPP 2094 84,61 3,41 BPP 2100 74,35 3,50
4188 70,62 6,19 4200 83,15 5,69
533 84,99 6,15 491,5 86,62 9,27

MPA 2132 97,65 4,29 PMK 1966 78,44 2,92
4264 87,30 0,43 3932 72,77 6,49
515 84,67 5,72

EPA 2060 78,50 6,67
4120 80,92 8,47

Két qua tham dinh cho thay, ty 1€ thu hoi cia 7 chat phan tich ¢ cac khoang nong do thap, trung
binh va cao 13p lai; & mo| muc nong do, gia tri RSD déu nam trong gi¢i han cho phép. Phuong
phap dép ung yéu cau vé do thu hdi chat phan tich theo tiéu chuan caa AOAC 2016 & cac ngudng
nong d6 thap. Do thyc té, cac tién chat trong méi truong rat kho kiém soat va bi phan tan vao moi
truong nudc nén nhom nghién ciru da xay dung phuong phap & cac mic nong do. Véi khoang lam
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viéc rong, phuong phap nay la mot cong cu hd tro linh hoat cho co quan giam dinh trong hoat dong
chuyén mén.

3.5. Ung dung phwong phdp di xdy dwng dé phan tich mau thyec té

Tién hanh Iy 1 Iit mau tai mdi khu vuc vao ngay 20/3/2024:

- Mau M1: Nuéc thai nha may Xi - cum cong nghiép Thanh Oai - Ha Pong

- Méu M2: Nudc thai nha may X» - khu cong nghiép Sai Pong - Long Bién

- Mau M3: Nudc thai nha may X; - khu cong nghiép Phu Nghia - Chuong My

Phan tich cac mAu trén (m&i mau phan tich 13p lai 3 1an) theo quy trinh phén tich. Hinh 2 la sic
ky d6 thu duoc ctia cac mau déu khong cho thay su co mat cua cac tién chat can phan tich.
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Hinh 2. Sdc ky do phan tich cac mdu nuréc thai thuc té
Cac mau nudc thai thuc té tir cac khu cdng nghiép chinh qui phan bd rai rac trén dia ban Ha Noi
déu khong phat hién c6 mat dong thoi cac tién chat trén. Biéu nay cho thay phuong phéap da xay
dung hoan toan du d¢ tin cay va c6 thé ap dung vao hoat dong chuyén mon. Trong thoi gian sap
t6i, khi c6 mau nuée thu duoc tir viéc triét pha cac co s¢ san xuat, két qua phan tich theo quy trinh
nay sé& la tu liéu thuyét phuc hon nita cho phuong phép da duoc xay dung.

4. Két luan

Nghién ctru da xay dung dugc phuong phap dinh luong 7 tién chat bang GC-MS/MS, hd tro
cho cong tac diéu tra truy vét cac co s san xuat trai phép MET va MDMA. Phuong phap xir ly
méu don gian véi quy trinh chiét long long. Diéu kién phan tich (Cot HP5-MS 30 m, khi mang He
Véi toe d dong 1,2 ml/phut, chuong trinh gradient nhiét do; thé tich tiém mau 1ul, Nhiét d6 budng
hoé hoi 260°C); Biéu kién khbi pho (Nhiét d6 ngudn 230°C, Dong filament 35 pA; Nhiét do quad
1: 150°C, Nhiét do quad 2: 150°C, ché 46 do MRM) ciing di duoc khao sat va tdi wu.

Phuong phap dugc tham dinh theo AOAC 2016, véi cAc tiéu chi nhu do phii hop hé théng (RSD
< 1,6%), d6 chon loc, khoang tuyén tinh (R > 0 ,994), LOD (5 - 50 ppb) va LOQ (15 - 100 ppb), do
lap lai (RSD < 11%) va do dang (Ty Ié thu hoi dat 80,16 - 105,33%) déu dat yéu cau. Do do,
phwong phap hoan toan du do tin ciy dé duoc trién khai tai cac don vi chirc ning.

Loi cdm on
Nghién cau nay la san pham cua dé tai Khoa hoc cong nghé "Nghién ctru, xay dung quy trinh

phan tich hod chat trong nudc thai gop phan truy nguyén co s& san xuat trai phép methamphetamine
va MDMA", ma s6 CTMT.2021.C09.25.
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