Tap chi phén tich Hoéa, Ly va Sinh hoc - Tdp 20, s6 3/2015

UNG DUNG PHAN MEM AIQS-DB PHAN TiCH CAC HQP CHAT HUU CO
TRONG MAU NUOC CAC SONG LON CUA VIET NAM

Pén toa soan 28 —7—2015

Nguyén Thanh Thio, Nguyén Quang Trung, Dwong Thi Hanh
Vien Cong nghé Moi truong, Vién Han Lam Khoa hoc Viét nam
Kadokami Kiwao
Truong Dai hoc Kitakyushu, Nhat Ban

SUMMARY

APPLICATION OF AIQS-DB SOFTWARE FOR ANALYSING MULTI - ORGANIC
COMPOUNDS IN WATER OF RIVERS IN VIETNAM

This paper presents results of applying the software AIQS-DB (Automated Identification and
Quantification System with a database) using GC / MS for the analysis of 943 organic
compounds in 59 river waters in Hanoi, Hai Phong, Da Nang and Ho Chi Minh city. The
results show that: 235/943 compounds were detected, including steroid compounds (C = 31,7-
50,3ng/L) and petrochemicals (C =10.1-12,2ng/L) was found in 100% of the samples
analyzed. The main steroids such as cholesterol (C = 178ng/L), beta-sitosterol (C = 3,94ng /
L), coprostanol (11,2ng / L), coprostanone (3,13ng/L) appear from 98-100 59% of the total
sample, the concentration and frequency appear higher than with other organic compounds,
only about <2ng / L.AIQS-DB software was also calibrated by using surrogate standard from
Kanto Chemical Co (18 compounds). Mixed- n-alkanes solution (C9-C33) to estimate real
retention time of analysis compounds compare to retention time in database. AIQS-DB
software perfectly suited to determine the qualitative and quantitative and over 943 organic
compounds in water without the use of standards.

Key words: Software AIQS-DB, river water samples, organic compounds, pollution.

1. GIOI THIEU PHAN MEM AIQS - DB
VA UNG DUNG

Dé phan tich cac hop chat hitu co 6 nhidm
trong méi trudng nude, phin 16n cac cong
trinh céng bd déu phai dung cac dung dich
chudn va phan tich tdi da dugc vai chuc
chat"**4. Céac chi phi vé hoa chit, thoi

gian, quy trinh xtr Iy mau cho ting nhém
chit riéng 16 phirc tap. Day chinh 1a han ché
16n nhat cia cac phuwong phap phéan tich
truyén théng.Nam 2005, Gido su Kiwao
Kadokami, truong khoa K§ thuat moi
truong, Truong Pai hoc Kitakyushu da
phéi hop véi cong ty Shimadzu Nhat Ban
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nghién ctru va phat trién thanh céng phin
mém AIQS-DB tich hop trén thiét bj
GC/MS dé phan tich dinh tinh va dinh
lwong 943 chét hitu co trong cic miu nudc
va trAm tich[5,6,7]. Phin mém AIQS-DB
gdm 2 phan chinh: phan 1 (Compound
composer-database registration phase) nap
dir liéu vé cac thong tin thoi gian luu, khoi
phé, duong chudn cua cac hop chit hitu co;
Phan 2(Compound Composer-method
creation phase) xuét ra cac file chudn tir cac
dir liéu da co dé xur ly, nhan biét két qua.
Uu diém cta phan mém nay la: (1).Khéng
sit dung chét chuin dbi véi ting chit hitu
co. (2) Phuong phap c6 d6 nhay cao, gidi
han phat hién cua thiét bi < 10 ng. (3)Cho
phép phan tich véi @6 chinh xac cao va kha
ning dinh tinh tt dwa trén phd khdi chuin
cta cac chét hitu co. (4) Co thé cap nhat dit
liéu ctia cac chit hiru co méi va mo rong sb
luong cac chit hitu co c6 thé phan tich
dugc.Phuong phap nay rat phu hop véi cac
nuée dang phat trién nhu Viét Nam do c6
cac wu thé nhu chi phi thap, tiét kiém thoi
gian va nhan lyc trong qua trinh thyc hién.
Danh sach nhom cac hop chat c6 thé phan
tich trén GCMS bang phin mém AIQS-DB
gdbm: 1-Nhém thudc diét con trung (184
hop chit), 2- Thube trir c6 (108), 3-Thude
trir ndm (109), 4-céac loai trir sdu khac(36),
5- Sterols (10), 6- Chéng oxi héa (6), 7-
nuée hoa va my pham(11), 8- thudc x6ng
khir trung, khi khudn(4), 9-Axits béo
metylester (36), 10- Chat chdng chay(13),
11- Chit déo(14), 12- Cac san phdm trung
gian (111chat), 13-Cac chat co6 ngudn gbc
tir cac san phim chim soc stc khoe(18),
14- My phdm (28), 15- Dau mo(26), 15-
dung moi (17), 16- PAHs(46), 17- PCBs va
PCNs (91), 18- chit nd(6), 19- Chét c6
ngudn gbc coéng nghiép, sinh hoat khéc
(74), 20- Chat ndi chudn (8). Trudc khi
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phan tich thi phai phan tich dung dich
chudn n-alkans dé du kién thoi gian
lwu.Thoi gian luu du kién khong duoc sai
khac qua 3s so voi thoi gian luu trong
CSDL.

Truong dai hoc Kytakyushu dd phéi hop
v6i Vién Cong nghé Méi truong dé tng
dung phan mém AIQS-DB tai Viét Nam.
Mau nuée duge 14y tai cic con song 16n &
cac thanh phd Ha Noi, Hai Phong, Pa Néng
va thanh phdé H6 Chi Minh dé danh gia 6
nhiém céc chit hitu co.

2. HOA CHAT, THIET BI, PHUONG
PHAP PHAN TiCH
2.1. Héa chit

- Céac hod chat: n-hexane, acetone,
Diclomethane ctia hang JT. Baker, USA va
mubi NaCl, Na,SO, NaH,PO,, Na,HPO,
(nung 700°C, 4h) cta hiang Merck

- Dung dich ndi chuén (Internal Standard
mixtrue) bao gdm 08 chit (4-
Chlorotoluene; 1,4Dichlorobenzen-
d4;Naphathalene; Acenaphthanene-
d10;Phenantherene- d10; Fluoranthene-
d10; Chrysene- d12; Perylene- d12)

- Dung dich chuin kiém soat: n-alkanes Co
— Cs; dung dé xac dinh thoi gian luu
(1ppm); - Dung dich chuén déng hanh
(surrogate compound): dung dich 18 chit
(1ppm) c6 trong co s& dit liéu phan mém
AIQS-DB.
2.2. Thiét bi va dung cu thi nghi¢m

Can phan tich do chinh xac dén 10™g,
May siéu am Ultrasonic. Hé chiét miu 16ng
tur dong Shaker A - 300. Hé théng cét quay
chan khong Buchi R - 200 véi hé diéu
khién V-800. B¢ thoi khi N,. Thiét bi sac
ky khi GC/MS-QP 2010, Shimadzu. Hé
bom mau ty dong AOC—2000, Shimadzu.
Coét mao quan Agilent J&W DB5 —-MS
Ultra Inert, dai 30m, dudng kinh trong
0,25mm va bé day 16p pha tinh 0,25 pm.



Dung cu thuy tinh thich hgp trong phong
thi nghiém.

2.3. Quy trinh xir Iy miu bang phuong phap
chiét 16ng-16ng

Mau nudc duge dua vé nhiét do phong
truée khi phan tich. Ly 1L miu nudc cho
vao phéu chiét dung tich 2L, thém 30 g
mudi NaCl vao dé ting do tan cua chét
phan tich vao pha dung méi. pH ctia miu
dugc diéu chinh téi pH=7 bang Iml dung
dich dém Photphat va thém 1ul dung dich
chuén ddng hanh c6 ndng d610pg/mL. Tién
hanh chiét miu 3 14n biang dung méi DCM
v6i thé tich dung méi lan luot 1a 50ml,

Khoi dong GC/MS

i

30ml, 10ml. Sau khi chiét, dich chiét dugc
loai nudc bang cach cho chay qua phéu
thiy tinh chira Na,SO4 mudi 10g khan va
16t bong thuy tinh & dudi. Sau loai nudc,
dich chiét duge co dic vé 2-3ml béng may
cat quay chan khéng. Chuyén dung méi
bang cach thém 10 ml n hexan vao dich
chiét, r6i c6 con 5ml. Dich chiét cubi cung
dugc lam giau chinh xac vé 1ml st dung
dong khi N,. Sau @6 thém 100 ul dung dich
ndi chudn c6 ndng do610pug/mL. Tién hanh
do mau trén thiét bi GC/MS phén tich trén
phin mém AIQS-DB.

Cai dat cac thong s6 va hiéu chuan thiét bi theo diéu kién tiéu chuin

cta phwong phap

%

Phan tich chuin n-alkanes

\

Phan tich mau

%

Két qua phén tich

v

Xac dinh chét dua trén thoi gian lwu va phd

khoi chuan

v

Phat hién chét

\’

Dinh luong
V

Két thuc

. Cosodirliéu )
(pho khoi, thoi gian luu, dudng chuan)

Du doén thoi gian luu cua cac
chat tai thoi diém phan tich

Phé khéi chuén

Dudng chuén

Hinh 1: cdc bude tién hanh khi sir dung phan mém

AIQS-DB
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2.4.Diéu ki¢n phan tich t6i wu trén GCMS
Budc 1: Khéi dong va cai dit cdc diéu
ki¢n cho thiét bi

- Lép dat cot mao quan DB5-MS (5%
Phenyl-
column) vé&i chiéu dai 30m, duong kinh

methyl polisiloxane capillary
trong 0.25mm va bé day 16p pha tinh 0,25
um. M& van khi heli. Khoi dong thiét bi

theo tha tu GC — MS — bd bom mau tu

dong AOC-2000.Bat chuong trinh GCMS
Real Time Analysis, chon biéu tuong
Vacuum Control, click Auto Startup, doi
dén khi hé théng chan khong hoan toan bat
(khi tién hanh do miu phai doi it nhit 5
tiéng ké tir lac bat dé ap suit H. Vac & phia
bén phai giao dién man hinh hién thi gia tri
10 kPa)

- Céc thong sb cai dit cho GCMS

Chuong trinh nhiét d6 10 cot (column oven

temperature):

Nhiét d6 ban dau 40 0C giit trong 2 phut. Tang
dén 310°C voi tde do 8°C/phut giit trong 4

phat. Téng thoi gian phén tich 1a 39.75 phit.
ap sudt cot 1a: 71,4kPa

Nhiét d6 cdng bom: 250°C

Nhiét do cot : 40°C

Thé tich mau bom vao:1 uL

Ché d6 bom : khong chia dong (splitless)

Toc @6 khi mang: 1,2mL/phuat véi ché do
tuyén tinh van tdc 40cm/giay.

Nhiét 36 ion source: 2000C

Nhiét 3 Interface: 3000C

Khi mang: He

Solvent cut time :6 phut

Ionization method: EI

Tuning method: target tuning for US EPA
method 625

Scan range: 33 amu to 600 amu

Scan rate: 0.35 s/scan

Dung méi: Hexane

Buwdc 2: Hiéu chinh diéu kién ciia thiét bi (tuning)

Viéc hiéu chinh nham muc dich mang lai d§ nhay t6i wu va t6i vu do phan giai, chat chuan

PFTBA (Perfluorotributylamine) duoc sir dung trong qua trinh hiéu chinh thiét bi"". Sir dung

file tuning M625.qgt dé hiéu chinh thiét bi.

—

InSouce B TunngDale 5 1/20151331:22

Hinh 2: Lwa chon file M625.qgt

268




Budc 3: Do dung dich chuin n-alkanes
Do dung dich chuin n-alkanes (C9-C33) dé
xéac dinh do chéch thoi gian luu du kién va

thoi gian luu thuc té cia cac n-alkanes.
Muc dich ctia do dung dich n-alkanes ciling
dé xem mirc do 6n dinh cua thiét bi so véi
diéu kién thiét bi chudn duoc dit ra cua
phin mém. Dung dich chuin n-alkanes
(C9-C33) véi ndng d6 1-2 mg/L duoc bom
1 ul vao hé thoéng GC/MS da duoc thiét lap
cac thong sb theo diéu kién chudn.

Bwoc 4: Cap nhdt thoi gian lwu vao co so

div liéu

Sau mdt thoi gian st dung, thoi gian luu du
kién cua cac n-alkanes (C9-C33) s& bj sai
1éch so véi thoi gian luu thuc té ban dau, vi
vay ta can cap nhat thoi gian luu du kién

cua cac n-alkanes cho co s¢ dir liéu dat yéu

cau dé phan tich. Piéu kién kiém tra: nong
dd cta cac n-alkanes trong khoang 0.6-2.4
mg/L va thoi gian luu cta chit ndi chuin
Perylene-d12 1é€ch khong qua 3s so voi du
kién. Do trong qué trinh st dung cot tach
phai dwoc cit. Khi chidu dai cot thay doi,
d6 chinh xac cta thoi gian luu du doan van
t6t khi linear velocity 1a 40 cnv/s. hodc thoi
gian luu c6 thé bi thay déi do st dung cot
tach c6 duong kinh, bé day 16p pha tinh
khac voi cot tach st dung. Xac dinh su
khac biét giira thoi gian luu thuc té va du
doan ctua Perylene-d12 phai nho hon 3s,
néu khong phai hiéu chinh lai bing cach
tang ap sudt 10 cot 1a 0,669psi cho 1s tré.

ID#| Mame Ret Time mfz Height 51
1 [&1] 6513 8500 Sh77a0 95
2 |cin 28696 8500 266333 a7
3 |Cn 10,757 8500 321109 96
4 |C12 12691 8500 394077 [
5 |C13 14504 8500 452019 95
g |C14 162110 8500 404530 05
7 |C1h 17818 8500 1011774 05
3 |Cia 19337 8h00 523106 o5
9 |ci7 20778 8h00 510809 06
10 Jcia 2147 8500 505307 o5
11 JC1a 23482 8500 516068 o5
12 |c20 24 A5 8500 523681 95
13 |G 25 B84 8500 49872172 a4
14 | 022 2700 8500 508073 a4
16 |23 28113 8500 477845 a4
| 16 |02 20150 8500 471651 g5
17 |G 30166 8500 473432 a4
18 |G 113 8500 B03 782 a3
19 |27 32069 8500 486403 a4
20 |Ca 3207 8500 173468 a4
P ] 33841 8500 186285 o)
22 | Can 34584 8a00 OR0035 04
23 | CH 35500 8h00 260604 04
24 | C32 36317 8h00 807556 04
i oE] 37233 8500 790025 04

Hinh 3: Thoi gian luu cua cac n-alkanes

Budc 5: Phan tich miu

Str dung phuong phap phan tich da duoc
cap nhat thoi gian lIuu. Phat hién cac chét
dua trén thoi gian luu va phé khdi, dinh

lrong bang duong chuan co6 san trong co s@

N
Automatic Adjustment of Retention Time [AART] 2/2 - (Simul_SCAN_start time 8min.qgm) =)
The retention fime in the compound table of the method fie is modied ke the flowing table
I adition, IFyou want 2 modity the time ofthe MS InStrumant parsms ters by uzinE the
ifierences ofthe refention time, please turn on the foloming check
Compound Table Information aftethod Fie _
D% Name Ret. Time(Before| Ret. Time(After) | Ret. Index -
1 9 751 6513 900 | |
[oi1] 8048 8696 000
[l 1022 0757 100
el 012 7961 pL] 0
13 4780 4504 300
Cl4 6483 6210 400
15 18089 17818 1500 |
[ 19621 19337 1600
17 21064 s 1700
0_|C18 22435 20147 1800
1_[C19 2370 23457 1900
20 24985 24695 000 |
NER 7] EIH ) W] |-
[1e_|co2 27313 21 20| |
05|07 78405 113 7300
6 _[ou W45 159 0 | I
[1 [ 25 0461 166 2600
G286 31430 134 2600
27 32360 2060 2700
] I3 EPEL] 000 |
[ [C28 34740 EEEEE 2900
|Can 34084 34684 3000
|28 |G31 36800 35500 3100
[24 [C32 3650 317 3200
I 33 3763 k] 3300
[
i
bl |
[V Modify the time of¥S Instrument parameters. '.‘
[ <Back Finish Cancel ‘ Help ]

Hinh 4. Cdp nhdt thoi gian luu cua cac
n-alkanes vao co so dir liéu
dir liéu. Thyc hién qua trinh phan tich mau
theo hai cach: Sample login (do mau don)
hoic Batch Processing (tv dong do nhiéu

mau theo thir tu).

269



Budéc 6: Xuit két qua do
Sau khi may chay xong miu va xuét ra file

két qua qgd, mé file nhdn dugc bing
GC/MS Postrun Analysis
Quantitative, chon Load Method va m¢
file method da dung.

vao muc

2.5. Ldy mdu nwéc tai mot sé song & Viét
Nam

Tdng s6 59 mau nude tir cac con sdng 16n
ciia Ha Noi, Hai Phong, Pa Nang va thanh
phé HO6 Chi Minh vao mua khd va mua
mua ‘nim 2011-2012 dwoc liy va bao quan
theo TCVN 6663-1:2011. S6 lugng miu
duogc phan b nhu trong bang 1.

Bdng 1: s6 lwong mdu phan tich

, | 2011 2012 Thanh phé 2011 2012
Thanh pho
M.kh6 | M. mua | M. kho M.kh6 | M. mua | M. khd
Ha Noi 3 6 6 P4 nang 2 6 6
Hai Phong 3 5 5 Tp HCM 3 7 7

3. KET QUA VA THAO LUAN

3.1. Thiz nghi¢ém phin mém AIQS-DB
bang thwe nghiém va sai sé.

Phan mém AIQS-DB duoc cai sin vao thiét
bi GC/MSva str dung lau dai cho muc dich
phan tich miu. Vi vay, phai kiém tra su
twong thich ciia phin mém véi diéu kién
thuc té cua thiét bi GC/MS, mdt sd hop
chit chudn duoc st dung dé:1- Kiém tra
tinh tro cdng bom ( vi du st dung hop chat
p,p'-DDT, Isoxathion 1a cac chat d& bi phan
hay v.v). 2- Kiém tra tinh tro cua cot ( vi du
st dung Benzidine dé kiém tra do hép thu,
kéo dai dudi pik v.v); 3- Kiém tra do hap
thu va kéo dan duéi ic (vi du dung
Benzo(g,h,1) perylene, m-
Phenylenediamine.v.v.); 4-Chit ndi chuin
IS (vi du: 4.Chlorotoluene-d4,
Acenaphthene-d10); 5- Xac dinh gia tri
dinh luong (vi du dung Benzothiazole,
Pentachlorophenol); 6- Dé kiém tra thoi
gian luu (dung diy n- ankan Co-Cs3); 7-
Dung dich cac chit chudn ddng hanh n=38
hay n=18 hop chét.
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Hinh 5. Sic phé phan tich cdc hop chat hitu

§
co bang AIQS-DB
Rt Aot of e T AT 28 S S A S e i) ==
DE Name Ret. Time(Before| Ret. Time{After) | Ret. Index -
o1l 11022 10757 1100
e {4} 12963 12691 1200
[ 16488 16210 1400
[ 18099 17818 800 |
{4 19621 19337 1600
] 19 23740 23452 1900
4 [re3 273 27021 2200 ¥
R o] 845 813 7300
[spX} 20453 29159 2400 | (]
e % a1 430 ik 2600
[s73} 32366 32089 2700
i v 33568 571 2800
T Jom 8Ll T 000 |
[s=1} 34584 34584 3000
35 Jcar 5800 500 00
2 [<57) 36856 36517 3200
[z2] 37633 37233 3300
i [ |
[V Modify the time ofMS Instrument paramet '.'
I cowk [Fwm | owew | e |

Hinh 6. Day chudn n-ankan(C9-C33)




Dé phan tich theo phin mém nay thi 18
chit chuidn dong hanh thudc trir sdu nhom
co Clo (0.1ppm)va dung dich chét chudn n-
ankan ( tr C9-C33, 0.1ppm) da dugc s
dung dé danh gia sai s, do thu hdi va do
sai Iéch cua thoi gian luu du kién cua cac
chit phan tich. Thoi gian luu du kién khong
dugc sai 1éch qua 3s so voi thoi gian luu

trong co sO dir liéu.Bang 2: Dung dich
chuénn-ankan(C,-Cs3) kiém tra.

3.2.Két qud phan tich nwéc mot sé song dp
dung phan mém AIQS-DB trén GC/MS
Két qua & bang 2 cho thiy 235/ 950 hop
chét hitu co duoc phat hién c6 mat trong 59
mau nudc.

Bdng 2. Danh sdch cdc nhém chdt phét hién dwoc trong 59 mau nude séng.

Nong do TB Nong do TB
, L , L
STT| Nhom chit | NM Y lorr| Nnomendt | nm @D
Mua Mua Mua Mua
kho mua kho mua
1 Th‘:;itm 25/180| 2.70 | 1,58 | 12 déo 813 | 102 | 122
2 Thuzz el 520 | 007 | 025 | 13 PPCPs 1014 784 | 11,0
Thudc diét
3 ‘;‘;; “18n17] 037 | 044 | 14 | Tusinhhoat | 734 | 234 | 7,14
g | CPOnEOXY | o | o1t | 004 | 15 |SPEUESANCE ooy | 007
hoa nhudm)
s |Chatehong | s o6 | 0 |16 | SETWmBEEN | oe | 04
chay ctia nhyra
6 | Thuoe [ 4, ~ | a1 | g7 | SPUumegan o0l 0ss | 001
kh.tring cua TTS
7 | Myl Tl | 003 |1 | SPTmeERNCl 0001 440 | 203
Ester hitu co)
Nudc hoa
8 | vamy | 49 | 1,64 | 3,57 | 19 PAHSs 33/47| 088 | 044
phim
9 Chlez weaot 1103 1 247 | 305 | 20 PCBs 36/62 | 0,004 | 0,004
U
10 | Daukhi |26/26 | 122 | 11,1 | 21 | Dungméi | 717 | 474 | 432
jp | Steroidedc | ool 317 | s04 | op | Cochéachat b b0s | 0,02
loai CN khac
Tong cong: ¢ 235 hop chat hitu co duoc tim thay trong 59 mau 235/950 (0,004 -
nudc song ngoi 12,2ng/L)

Ghi chu: N la so cac hop chat hitu co phat hién dwoc trong mau bang phan mém AIQS-DB. M

la s6 cdc hop chat hitu co ¢é trong tdp co sé dir liéu AIQS-DB.
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90% cac mau nudc cia cic song 16n & Viét
Nam c6 phat hién c6 cac hop chét hiru co
khac nhau va dugc dinh tinh va dinh lugng
bang co so dit liu coa phian mém AIQS-
DB, trong d6 cac hop chit steroid dong,
thuc vat va cac san phém hoa diu xuét hién
VvGi tan xuat cao nhat, 100% cic mau phan
tich déu co, tiép dén PAHs, PPCPs (tn
xudt xuét hién khoang 70%), hoa chat déo(
khoang 61%) v.v. Cac steroid chinh nhu
cholesterol (xuat hién 100% v6i nong do tir
0,27-178 ng/L). Pay cling duoc dugc xem
nhu mot chit chi thi dbi vai nguén nudc
thai d6 thi, khu cong nghiép vi su c6 mat
ciia nd trong phan nguodi va gia suc. Két
qua cho thiy cac steroid xuét hién trong
mau nude véi ti 1¢ khac nhau, tir 9-100% s6
mau nudc c¢6 mat tr 1 dén vai hop chat
steroid, mac du n6ng dd c6 thé rat thép, vai
ng/L, nhung ciing da dé cho thiy c6 su hién
dién va nguy co 6 nhiém cia cac chit nay
trong hé thong song ngoi Viét Nam.

4. KET LUAN

V6i két qua nghién ctu, cho thiy moi
trudng nudc tai cac song ngoi & Viét nam
déu bi 6 nhifm cac hop chit hiru co, tuy
nhién viéc diéu tra, khao sat va danh gia su
hién dién va mic d6 6 nhiém cac hop chét
nay con rat han ché, didu d6 thé hién rat
nhiéu hop chat hitu co khéng duge qui dinh
trong cac tiéu chuin, qui chudn Viét Nam.
Phian mém co s& dir lidu AIQS-DB tng
dung cho phan tich 943 hop chit hitu co 1a
thanh cong 16n, gitip cho c6 thé phat hién
ddng thoi, hau hét cac hop chat hitu co c6
mit trong mau nudc ma khong can cac chit
chudn di kém,thdi gian phan tich ngin, do
nhay va do chinh xac cao, hd tro cho viéc

xac dinh nguyén nhan cta sy cO0 6 nhiém
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mdi trudng trong truong hop khan cip. Véi
cac vu diém trén, phﬁn mém co s& dit licu
AIQS-DB dung phan tich cac hop chat hitu
co ¢6 mit trong mdi trudng nude can duoc
gidi thi€u va ap dung rong rai & Viét nam.
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