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Abstract

The first information on organic micro-pollutants in flooding water in central Vietnam was show in this study.
Flooding water samples were collected from river, canals around village, canals in rice field, and in the rice field
between flooding in 2013. A comprehensive gas chromatography-mass spectrometry (GC/MS) combination of an
automated identification and quantification system with database (AIQS-DB) was used to analysis flooding water
sample. 284 analytes were found with concentration from 0.005-7.6 pg/l and frequently detected > 10 %. Average total
concentration of group compound from household is highest, after that group compound from agriculture, and at least
group compound from industry. This study indicated that flooding water was polluted by domestic chemicals from the

villages and pesticides from the rice field.

Keywords. AlQS-DB, organic contaminant screening, flooding water, rice field, pesticides.

1. GIOI THIEU

Khi ¢6 1 hodc lut, nudce lut co thé dem dén cac
chit dinh dudng va tram tich l1am cai thién chat
hIO'ng dat. Nhung nudc lut cling gdy nén sy khuéch
tan cac chat 6 nhiém ton tai trong dat va cac hoa chit
bao vé thuc vat tir cdy trong va dat vao nudc.... Tinh
trang ndy cang tram trong hon boi Vi cac hc')a chat
ndng nghiép thuong duoc sir dung qua lidu luong,
cling nhu dat va trim tich van con tich liy cac chat
bao vé thuyc vat 6 nhiém bén ving nhu
diclorodiphenyltrichloroetan (DDT), endosulfan...
[1], va mot s6 loai dét con c6 ham lugng vét cac chat
doc cao nhu asen rat doc déi vai con nguoi [2].

Nhiing chat 6 nhiém hoa tan va phan tan phu
thugc nhiéu vao cac yéu té nhu dic tinh cua dat, tinh
chat héa hoc, ché d¢ thuy van va dong chay [3]. Vi
vay, viéc nghién ctru sy phan tan, lan truyén cua cac
chat 6 nhiém trong thoi gian 1ii Iut 1a can thiét. Mién
trung Viét Nam la noi thuong xuyén xay ra I lut
hang nim, bén canh d6 1a do tdp quan sinh sdng va
canh tdc nong nghi¢p ma cac khu dan cu thuong
ngay sat véi cac ving dat canh tac néng nghiép. Nén
khi xay ra li lut, nude lut co thé s& gy ra su phan
tan cac chit 6 nhiém tir chét thai cta cac khu dan cu,
cac héa chat bao vé thuc vat tir cac ving dat nong
nghiép vao trong nudc lut. Mot phuong phap phan

tich moi két hop gitra thiét bi sac ki khi (GC/MS) va
hé théng dinh dang va dinh lugng (automated
identification and quantification system (AIQS-DB)
dé phan tich dong thoi 940 chat 6 nhidm hiru co ban
bay hoi di duoc sir dung gan déy trong cic nghién
clru v& mdi trudng nudc va trim tich song & Nhat
Ban [4-7], Trung Qudc [8], va Viét Nam [9]. Két
qua da dua ra mot birc tranh tong thé vé cac loai chat
gdy 6 nhiém ngudn nudc séng, tram tich séng va tir
d6 chi ra cic ngudn gdc phat tan cic chat giy o
nhiém do.

Trong nghién ctru ndy phan mém AIQS-DB trén
thlet bi GC/MS d3 duoc sir dung dé phan tich cac
mau nude lut & khu vuc nong thon mién trung Viét
nam. D& hiéu hon vé thanh phin, ham luong va
ngudn phan tan cia cac chat 6 nhiém trong nudc lyt.

2. THUC NGHIEM
2.1. Vi tri nghién ctru va thu nhin miu

Vi tri nghién ctru la rudng lda voi dién tich
khoang 70 hecta thudc khu vuc x& Thang Long,
huyén Nong Cdng, tinh Thanh Hoa. Cac mau nude
dugc thu nhan & cac diém trén rudng, cac muong
trén rudng va xung quanh khu vuc nghién ctu va
trén song (hinh 1). Thu nhan dugc thyc hién trong
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thoi gian lut thang 9 ndm 2013 v6i muc nudc lut 0,5
-1lm.

Mau nuéc dugc 1§y cach bé mit 5 cm vao day
kin chai thiy tinh mau nau da dugc lam sach truée
d6 bang xa phong, trang nudc cét, axeton va hexan.
Tat ca cac mau déu bao quan trong thing d4 va van
chuyén vé phong thi nghiém, bao quan ¢ 4 °C dén
khi phan tich.

Hinh 1: Ban d6 vi tri 1dy mau tai xd Thing Long,
huyén Nong Cong, tinh Thanh Héa (TR: song Muc.
TL1, TL2. TL3, TL4, TL5, TL6: muong xung quanh
lang va khu vyc nghién ctru. TC1, TC2, TC3, TC4:
cac muong trén ruéng. T1, T2, T3, T4, TS, T6, T7:
céc diém trén rudng)

2.2. Héa chit, dung cu thiét bi

Cac hoa chat metanol, axeton, n-hexan,
diclometan déu thuoc loai tinh khiét dung cho GC
ctia Merck, NaCl, Na,SO, voi do tinh khiét > 99,5 %
ctia Merck. Chit noi chudn Naginata 1S mix 3 (1,4-
diclorobenzen-d4; 4-clorotoluen-d4; axenaphthen-
d10; chrysene-d12; fluoranthen-d10; naphthalen-d8;
perylene-d12;phenanthrene-d10) do Cong ty
Hayashi Pure chemical, Osaka, Nhat Ban cung cap.

Thiét bi GC/MS (QP-2100 Plus, Shimadzu,
Japan), may lic dimg, b cit quay chan khong, va hé
thoi khi nito.

Mot ) dung cu thuy tinh khac nhu phéu chiét 1
lit, ng dong, pipet, micropipette.

2.3. Phan tich

Mau nuée duge chiét tach va phén tich trén thiét

Trinh Thu Ha va céng su

bi GC/MS tai phong Phan tich doc chat moi truong,
Vién Cong ngh¢ mdi trudong.

Céc mau nude duoc chiét long - 1ong theo quy
trinh [10]: Mot lit mau nudc va 30 g NaCl duoc
chiét ba lan véi 100, 50 va 50 ml diclorometan mdi
lan 10 phut trong phéu chiét va may lic dtimg. Dich
chiét duoc loai nude bai Na,SO, (khan, di siy & 700
°C trong 6 gi®). Sau d6 cit quay chan khong dén 5
ml, thém vao 10 ml hexan ¢b dic lai dén 5 ml, bude
nay dugc lap lai 2 lan dé loai bo hoan toan
diclorometan. Cubi cing dung dich c6 dic dugc co
dic dén 1 ml boi thoi khi nito. Thém vao 100 pl
dung dich noi chuan néng d6 100 pg/ml va dem do
trén thiét bi GC/MS véi phan mém AIQS-DB.

AIQS-DB 1a hé thong phan mém phat hién va
dinh luong v6i co so dit liu dugc xay dung sén trén
thiét bi GC/MS nham phét hién va dinh luong dong
thoi cac chat hitu co ban bay hoi (SVOCs) [10].
Thot gian luu (ReT), duong chuan va pho khdi cua
gan 950 hoa chit dugc dang ky trong co s¢ dir liéu,
va thoi gian luu cua cac hoa chét ding ky trong miu
thuc dugc du doan tr viéc do thoi gian luu cua
n-ankan trude khi phan tich mau. Sau khi thoi gian
lwu d3 duoc dy doan, mot file duong chudn cho thiét
bi GC/MS duogc tao ra tur cac thoi gian luu da du
doan, cac duong chuan va phd khdi ctia cac hop chat
da duoc dang ky. V6i két qua file duong chuin dinh
dang tu dong tAt ca céc hop chét trong mau thuc,
duoc thyc hién ma khoéng can su dung chat chuén.
Phuong phap dinh dang va dinh lugng nay tin cay
nhu cac phuong phap thong thuong.

950 hop chét trong hé théng AIQS-DB dugc do
trén thiét bi GC/MS bang phuong phap Sim/Tim véi
didu kién GC/MS: Cot sic ky DB-5 ms (Agilent
Technologies, San Jose, CA, USA) (dai 30 m, duong
kinh trong 0,25 mm, bé day 16p pha tinh 0,25 pm).
Chuong trinh nhiét do cot duge cai dat ¢ 40 °C (2
phut), ting dén 300 °C (8 °C/phut) va giit ¢ 300 °C
(4 phut). Phuong phap bom mau véi 1 pL, ché do
splitless mode, khi mang He vi véan toc 40 cm/gidy,
tbe do dong khong dbi. Nhiét d6 cong bom mau,
ngudn ion va interface twong tng 1a 250, 200 va 300
°C. Hiéu chinh may theo phuwong phap EPA 625 [7].

2.4. Kiém soat chit lwong

D6 chinh xac cia mdi mau phén tich dugc kiém
tra boi d6 thu hoi ciia 38 chat chuan dong hanh, 1a
cac chit dugc chon dé dai dién cho 950 hop chét dua
trén cac tinh chat hoa 1y cua ching. D6 thu hdi dat
dugc tir 68-130 % vé6i d6 léch chuan twong dbi <
22 % cho hau hét cac chit, ngoai trr mot s6 chat
khéng phan cuc cao nhu cic phenol va amin la
nhitng chit kho chiét voi diclorometan. Mau tring
dugce st dung dé kiém soat sy nhiém ban miu.
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3. KET QUA VA THAO LUAN
3.1. Céc chit 6 nhiém hiru co trong nwéc lut

Nghién ctru da xac dinh dugc céc chit 6 nhiém
hiru co trong nude lut véi ndng do tir 0,005-7,6 pg/l.
Céc chat nay thudc 22 nhém nhu: thude trir sau, axit
béo este metyl, xdng dau, steroid, nhua.... Tén céc
nhom va trung binh tong ndng do mdi nhom dugc
chi ra & hinh 2. Cac nhom héa chat nay glong nhu
cac hoa chit di duoc tim thay trong cic mau nudc

24

Phan tich dong thoi cdc chit...

song trong nghién ctru trudec day ctia Hanh [11].
Céc nhom hoa chat nay dugc phan thanh ba nhém
chinh dya trén nguén phat thai la: ndng nghiép, sinh
hoat (sinh hoat gia dinh, giao thong, thuvong mai) va
cong nghiép. Trung binh tong nong do cac nhom nay
dugc chi ra ¢ hinh 3. Nhém héa chat nong nghiép va
sinh hoat 12 nhan t6 chinh giy nhiém ban nudc lut.
Mot sd cac nghién ctru trudce day da chi ra rang
thudc trir sdu dung cho lua la nguén 6 nhiém phan
tan gay ra 6 nhiém ngudn nudc ngdm va nudc mit
[12-17].

Néng d6 g/l

9 10 11 12 13 14 15 16 17

18 19 20 21 22

Cac nhém hop chét

Hinh 2: Cac nhom hop chit co mit trong nudc lut

1: Thubc diét con trung, 2: Thudc trir ¢o, 3: Thude diét ndm, 4: Cac thude trir siu khac, 5: Chat chéng oxi hoa, 6: Chét
chbng chdy, 7: Céc chat sat tring va diét con trung, 8: Cac axit béo, 9: Cac san phdm chuyén héa cua chét tay rira, 10:
Céc huong liéu ding trong my pham, 11: Cac chit cao su rira troi tir 16p xe, 12: San phim c6 ngudn gbe ddu mo, 13:
Céac steroid cua thyc vat va dong vat, 14: Cac san phém tir nhya téng hop, 15: Cac san phém cham séc stc khoe, 16:
Cac hop chét khac c6 ngudn gde tir sinh hoat, 17: San pham trung gian cua cac chat keo téng hop, 18: San phim trung
gian cua tong hop hitu co, 19: Cac hop chat hidrocacbon mach vong (PAHs), 20: Dung méi, 21: Chéit nd, 22: Cac hop
chat khac c6 nguon gbc tir cong nghiép.

nghién ciru trude ddy cua Thay [19]. Két qua trén
cho thay cac hoa chat bao vé thuc vat 1a nhitng nhan
to chinh gay 6 nhiém nudc lut.

3.2. Thubc trir sau

Téng s6 61 thube sau bao gdm 27 thudc diét con
trung va sau bénh, 18 thudc trir co, va 15 thude trur

30 r
nam dugc tim thay voi nong do tir 0,005 pg/l dén 3,1 —
ng/l véi tan suat tim thy trong cdc mau nudc 16n :: EMuong
hon 10 %. Mot sb cac thude trir sdu duge tim thay = | @Rus
rs A Ay A £ . \ 20 . uong
v6i néng do va tan sudt cao nhu isoprocarb va = .
fenobucarb dugc tim thay trong nudc lut tuong ng S -
12 (0,09 ug/l, 70 %) va (0,011 pg/l, 40 %). Ngoai ra 2 E
con c6 thude trir ¢o oxabetrinil (0,04 pg/l, 41 %), va 210
cac thuoc trir nam nhu propamocarb (0,02 pg/l, 82 —
%), triadimetol (0,498 ug/l, 65 %), metalaxyl (0,02 r@
Hg/l, 35 %). 0 —= =
. A o oL, LA Néong Sinhhoat Céng
Su da dang vé chung loai cua cac thude trir sau nghisp nghiap

duogc tim thdy nhiéu trong nudc lut duge giai thich 1a
do hién nay dang c6 mét s6 lwong 16n thube trir sdu
duoc phép st dung trén thi truong véi khoang 1376
thudc trir sdu bénh va nim, va 223 thudc trir co
(MARD 2015). Bén canh d6 1a viéc lam dung thudc
va st dung khong dung qui cach cia ngudi dan [18]
nhu sir dung qua liéu, pha tron nhiéu loai thudc, vt
b6 bao bi trén rudng sau khi sit dung. Didu nay ciing
dd duogc nhin thiy trong qua trinh thuc dja va trong

Hinh 3: Trung binh tong ndng do ctia ba nhém hoa
chat nong nghiép, sinh hoat, va cong nghiép tai cac
vi tri 1dy mau

3.3. Cac hop chét khac

Cac hop chit thudc nhom sinh hoat duoc tim
thay voi nong d6 cao nhu nhom axit béo, san pham
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diu mo, steroids, va nhéom co nguén géc tr san
pham nhya téng hop... (hinh 2). Nong do trung binh
trong nudc lut trén muong va rudng cua nhom axit
béo 13 1,64 va 1,39 pg/l, ciia nhom san pham dau mo
la 72pg/l trén muong va 48 pg/l trén rudng, su co
mit cia nhém nay chi yéu 1a do tir nu6e thai sinh
hoat va tr may ndng nghiép gay ra.

Nhom steroid trung binh 0,7 pg/l 0 tren muong
va 0,6 ug/l o trén ruong. Nhom co nguon gbc tir san
pham nhua tong hop dugc tim thdy trong nudc Iyt
chu yeu la cac phthalat c6 nong do tir 0,031 dén 5,1
ng/l voi tan sudt xuat hién tir 17 dén 100 %, tong
ndéng do nhom phthalat & trén muong va trén rudng
tuong tng 14 5,2 dén 16 pg/l. Cac phthalat nay cha
yéu la do nudc thai sinh hoat va do viéc st dung cac
nhwa nylon chit luong thip dé bao phu cc rudng
ma khi gieo trong lua trong vu dong xuan.

Nhom san phiam chim soc sic khoe (PPCPs)
dugc sir dung cho con ngudi va cac loai thude khac
dung trong thuy san [20] cling duoc tim thay trong
nudce udng, nude mat, nude ngam, nuse bién, dat va
tram tich. Nong do trung binh cta nhém PPCPs
trong nudc lut trén muong va rudng 1a 0,05 va 0,06
png/l. Mot s6 PPCPs v6i nong do va tn  sudt xac
dinh duoc tim thiy trong nuéc lut 1a L-methol (0,07
ug/l 82,4 %), dletyltoluamld (0,005 ug/l 82 %).
Nong do ndy cting giong nhu khoang noéng do da
dugc tim thy trong cac mau nudc song trong nghién
cau [11].

Két qua nay ciing da chi thi cho thiy nudc thai
sinh hoat di khong duoc xir 1y va thai truc tiép vao
cdc muong va rudng.

3.4. Phan tan cac chit 6 nhiém trong nuéc lut

Tong nong d0 ciia 3 nhom hda chat ndng

50 ~

Nong do (ug/l)
N w N
o o o

Ay
o

Trinh Thu Ha va céng su

nghiép, nhoém chét thai tir sinh hoat, va nhom chat
thai tur cong nghiép dugc chi ra ¢ hinh 4. Két hop
véi phan tich biéu d6 phan 16p trén khong gian (hinh
5) ¢6 thé danh gla su khac nhau veé mat khong gian
ctia 22 nhom chét trong 17 mau nudc lut.

Céac nhom cong nghiép, sinh hoat ¢ tong ndng
dd cao nhat ¢ trén muong TL2, noi ma nudc thai
sinh hoat tir khu dan cu xung quanh chay vao. Két
qua phan tich phan 16p khong gian ciing danh dau sy
tach biét ctia vi tri nay véi 16 vi tri khac. Tiép dén 1a
TC2 muong nude cudi lang chay vao rudng, né ciing
bi 6 nhiém chii yéu boi chat thai sinh hoat. Nhom
tha 3 (TC1, TL1, TL4) nhém nay khac biét so vdi
nhém 1, ngudn 6 nhidém cia né 1a chat thai sinh hoat
va nong nghiép. Nhom thir 4 1a cac diém trén rudng
(T1, T4, T3, T6) téng ndng do cac chat thai thudc
nhém sinh hoat giam di, con nhém héa chit nong
nghi¢p tang 1én so vdi cac muong nudc vao rudng.
Nong d6 thdp nhat cta cac nhom duge nhin thdy &
muong cap nude dau vao cho ruéng TL3, TL5, sau
khi di qua lang ndng d6 cac chét thai sinh hoat ting
1én ¢ cac muwong TC1, TC2. Khi vao rudng ndng do
cac chét thai sinh hoat giam di, va néng d0 cac hoa
chat nong nghiép ting 1én (T1-T6). Riéng diém T7
do ruong nudc ngdp rat siu tran véi muong nudc
nén ndng do cac chit déu bj pha lodng. Tai diém
TL6 1a diém cudi cung ma cac muong nudc trén
rudng chay vao nén ndng do ciia cic nhom chét déu
tang 1én, va khi ra dén song TR ndng do cac chat
giam di do su pha lo2ng cta nudc song.

Véi cac vang trong lia ma cac muong dan nude
ho di qua khu dan, cac chat thai sinh hoat tir cac khu
dan cu va hoa chit bao vé thuc vat tir cac rudng lua
1a nhitng nhan t6 chinh anh dwoc phan tan trong
nuée lut, va nhidm ban nude lut.

u mNOng nghiép
OSinh hoat
8 Cong nghiép

T1 T2 T3 T4 T5 T6 T7 TC1TC2TC3TL1 TL2 TL4 TL3 TL5 TL6 TR
Vi tri ldy mau

Hinh 4: Trung binh tong ndng d6 ctia ba nhém hoa chit n6ng nghiép, sinh hoat,
va cong nghiép tai cac vi tri lay mau
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Phan tich dong thoi cdc chit...

- 40

Khoang cach lién két

TLITCL1 TL4 TL3 T3 TL6 TR T2 TL5 T7 TC3T1 T4 T5 T6TC2 TL2

Hinh 5: Biéu d6 phan 16p trén khong gian cac vi tri 1dy mau

4. KET LUAN

Két qua ciia nghién ciru nay di cung cdp nhimg
dit liéu co ban dau tién vé phd cac chat 6 nhiém hitu
co trong nude lut tai Viét Nam. Tir két qua nay co
thé thay nudc lut bi 6 nhidm boi luong 16n cac hoa
chat gidng nhu & cic song. Nudc lut bi nhiém ban
chit yéu boi cac nhom héa chat c6 ngudn gde sinh
hoat, giao thong va nong nghiép. Két qua nay ciing
gitip chiing ta hiéu 16 hon vé su lan truyén, phan tan
cac chit 6 nhidm tir khu dan dit canh tic néng
nghiép dén nudc lut. Do d6 can phai co6 nhing
nghién ciru siu hon vé anh hudng ciia cac nhén tb
trong nudc lut dén sy nha hip phu, rira giai cua cac
chat 6 nhim hitu co trong dat dén nudc lut va moi
truong nudc.

Loi cam on. Nghién ciu nay dwoc tai tro boi du an
ODA gitta Vién Han lam Khoa hoc va Cong nghé
Viét nam: Nghién cieu cong nghé xir Iy muedc tién tién
danh cho viéc san xudt nude sinh hoat trong thoi
gian lii lut, md sé 10.PO4.VIE.
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