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trong moi truong nudc
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Tém tit: Hidu qua vi chiét cua cot OT-SPME phii 16p GCB-PDMS bén trong thanh éng da dugc
danh gia dén 150 1an 14y mau khong gian hoi & 75°C. S6 dém dién tich pic cia cac chat CI-VOC
v6i 1an 1ay mau thtr 150 giam tir 2,58 dén 5,50%. D3 st dung s6 dém dién tich pic dé so sanh hiéu
qué vi chiét cia cot OT-SPME phu 16p GCB-PDMS va soi vi chiét thwong mai pha 16p PDMS. Sé
dém dién tich pic cua cac chét d3 dugc vi chiét bé‘lng c¢O0t OT-SPME cao hon gép 10 14n so vdi soi
vi chiét PDMS. Diéu d6 khing dinh, sy c¢6 mit cia GCB trong 16p phit GCB-PDMS dong vai tro
quyét dinh 1am ting sé dém dién tich pic cua cac chit phén tich; 16p phit GCB-PDMS hoat dong
dua trén hai co ché 1a hap phu va phan b hoa tan. Cot OT-SPME da dugc sur dung dé vi chiét cac
chat C1-VOC trong khong gian hoi ¢ 75°C va nén mau nudc phuc tap, ket qua cho thdy cot OT-
SPME da vi chiét chon loc céc chat Cl-VOC, khong lam duong nén cua sic dd dang cao va khong
xudt hién cac pic chat la trén sic d6. Véi nhitng wu dlem cia cot OT-SPME dé néu, cot ndy da
dugc sir dung dé xac dinh cac chit CI-VOC trong cic mau nude ciia mot sb song, hd thude noi
thanh Ha Noi.

Tir khéa: Graphit cacbon, Polidimetylsilosan, Chét clo hitu co d& bay hoi (CI-VOC), SPME, OT-
SPME.

binh luu, tao khéi quang hoa,...

[1]. Con nguodi

Céc chat clo hiru co d& bay hoi (CI-VOC)
dugc st dung trong nhiéu linh vuc khac nhau.
Nguoi ta da xac dinh duge C1-VOC trong tat ca
cac thanh phan méi truong. Nguon gde cac chit
Cl-VOC c6 mit trong mdi trudng rat da dang.
Céc chat CI-VOC dong gép vao viée lam trai
d4t nong 1én, 1am suy giam lugng 6z6n & tang

* Téc gia lién hé. DT: 84-913996600.
Email: doan21@gmail.com

tiép xtic voi CI-VOC va cac san pham phéan huy
ctia nd s& bj anh huong x4u dén hé ho hip; gay
nhiing d&nh hudng bat loi cho gan, hé than kinh,
hé mién dich, than va lam ting nguy co ung thu
[2-4]. Vi vay, hau hét luong cho phép tdi da cua
cac chit C-VOC trong nudc in, udng 1a rat
nho, ¢& 0,005 mg/L.

Cac chit C1-VOC c6 nhiét d6 bay hoi thap,
mach phan tir ngan va c6 mit trong moi truong
nude voi ham lugng rat thip nén chung rat kho
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x4c dinh. Hién nay, cac chit Cl-VOC duoc
phan tich dgya vao k¥ thuat khong gian hoi
(headspace), ky thuat suc va biy khi (purge-
and-trap), k¥ thuat vi chiét pha ran (solid phase
microextraction - SPME) [5]. Céc k¥ thuat nay
cho hiéu qua tach va phén tich tdt cac hop chit
CI-VOC, nhung ciing c6 cac han ché nhit dinh.
K¥ thuat khong gian hoi cha yéu phan tich cac
mau c6 nong do chat kha cao, sau mdi 1an phan
tich phai 1am sach kim; k¥ thuat suc va by khi
phut hop dé phén tich cac mau c6 ndng do thap,
nhung thiét bi phu tro dit tién; k¥ thuat vi chiét
pha rin phan tich chat c6 ndng d¢ thap, nhung
kim vi chiét c6 gia thanh cao, sb lan sir dung
kim han ché. Dé dong gop vao viéc phat trién
ky thuat tach va xac dinh cac chat Cl-VOC
trong mdi truong nudc, chung t6i da thu
nghiém va ché tao thanh céng cot vi chiét pha
rin mao quan hé (OT-SPME) [6,7]. Trong bai
bao nay chung t6i tiép tuc danh gia hidu qua cua
¢t OT-SPME di ché tao duoc trong vi chiét
cac chat C1-VOC trong mau nudc bang k¥ thuat
khong gian hoi.

2. Thye nghiém

Héa chat va thiét bi. Cac dung dich chuin
1,1-dicloeten, diclometan, trans-1,2-dicloeten,
1,1-dicloetan, cis-1,2-dicloeten, triclometan,
1,1,2-tricloetan co6 néng do mobi chét 1a 100,0
mg/L; cac dung dich chuan tricloeten,
tetraclometan, tetracloeten co néng do mdi chat
la 200,0 mg/L; chit noi chuén flobenzen néng
d% 1000,0 mg/L trong metanol. Dung moi dung
dé pha dung dich chuin 12 metanol. Cac chat
chudn va chat noi chuan cta hing Dr.
Ehrenstorfe (Ptic) va hang Sigma-Aldrich
(M¥). Mudi NaCl loai tinh khiét phan tich ciia
hing Merck (Pirc) dugc sy ¢ 150°C trong 24
gio trude khi dung.

- Hé théng sic ky khi detecto khdi phd
(GC/MS) QP2010 Plus cua hang Shimadzu
(Nhat Ban). Thiét bi bom méu ty dong co bod
14y mau khong gian hoi AOC 5000 (Shimadzu);
thiét bi dun cach thuy diéu khién nhiét do chinh
xéc t6i 0,1°C. Lo dung mau dung trong ky thuat
khong gian hoi c¢6 dung tich 26 mL, nip silicon.

- Hai dung cuy dung dé vi chiét C1-VOC
trong khong gian hoi 1a: cot vi chiét OT-SPME
c6 d6 dai 7,5 cm, duong kinh ngoai 0,6 mm,
duong kinh trong 0,419 mm dugc phu 16p
graphit cacbon va polidimetylsilosan (GCB-
PDMS) bén trong thanh cgt voi n@)ng do 0,075
g/mL, d6 dai 16p phu 0,5 cm; va soi vi chiét
SPME thuong mai c6 d6 day va do dai 1op
PDMS tuong tng 1a 100 pm va 1,0 cm.

Piéu kién thuc nghiém. St dung nudc cAt
dun s6i dé ngudi dé tao ra cac miu nghién ciru
chtra 10 chit chuin CI-VOC, nong do mdi chit
trong mau 1a 20 pg/L. Cac mau nay dugc dung
dé danh gia hiéu qua st dung cot vi chiét OT-
SPME khi phan tich CI-VOC trong nudc bang
k¥ thuat khong gian hoi v6i 150 1an 1y mau.

Cot vi chiét OT-SPME ciing duoc danh gia
khi phan tich CI-VOC trong nudc c6 nén mau
phtec tap ldy ¢ mot sd song, hd thude ndi thanh
Ha Noi; mau dugc la"iy trong diéu kién troi
khong mua, nhiét 36 dao dong tir 24-28°C vao 7
gid sang; mau ldy vao chai thay tinh, bao quan
& nhiét d6 5°C, tranh anh sang, mau thu duoc
phan tich sau tir 1-3 ngay.

Cho vao lo 26 mL 1an luot 6,3g NaCl; 18
mL miu nudc; 18 pL dung dich ndi chuin
flobenzen nong d6 10 mg/L. Tao khong gian
hoi ctia miu va thuc hién vi chiét trong diéu
kién t6i vu [7]. Piéu kién phan tich mot sé chat
CI-VOC trén GC/MS nhu sau: Cot mao quan
Equity-5 cua Supelco (30 m x 0,25 mm x 0,25
um). Chuong trinh nhiét do cot phan tich 40°C,
5 phut, 10°C/phuat, 100°C, 30°C/phat, 200°C, 2
phut. Khi mang heli, tde do dong 35 cm/s, ty 1&
chia dong 1/30. Nhiét d6 budng bom mau
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200°C. Nhiét d6 detecto khbi phd 200°C. Nhiét
d6 bod ghép nbi sic ky khi véi detecto 200°C.
Ché d6 SIM va SCAN dugc st dung dé ghi
nhan tin hiéu cta cac chat Cl-VOC.

3. Két qua va thao luin

3.1 .,Dé bén, tinh 6n dinh phdn tich cua cot vi
chiéet OT-SPME

Chromatogram
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Cot vi chiét OT-SPME da ché tao [6] duoc
danh gia hiéu qua st dung theo sb lan bom
mau. Hiéu qua st dung cot vi chiét duoc danh
gia qua sy thay d6i s6 dém dién tich pic cua lan
ldy mau phan tich thir nhit so v&i 1an phan tich
thir 50, 100 va 150. Sic dd phan tich xac dinh
10 chat CI-VOC tir 1an bom mau tht nhat dén
1an bom méu thir 150 dwgc chi ra trong hinh 1.
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Hinh 1. Séc d6 phén tich C1-VOC trong miu nuéc dwoc vi chiét bang cot OT-SPME
trong khong gian hoi 75°C 1an thir 1 (a) va lan thir 150 (b).

Khi lay mau khong gian hoi bang cot vi
chiét OT-PSME dé phan tich 10 chéat C1-VOC,
néu so sanh s6 dém dién tich pic cua 10 chét CI-
VOC ¢ thoi diém ldy mau phan tich dau tién
v6i cac thoi diém iy mau thir 50, 100 va 150
thi thdy, ¢ 1an lay mau phan tich thtr 150 c6 do
giam s6 dém dién tich pic tir 2,58 dén 5,50%,
bang 1. Didu d6 cho thdy, cot vi chiét OT-
SPME da ché tao c¢6 do bén, d6 6n dinh phan
tich va hiéu qua st dung cao.

Do bén, tinh 6n dinh phan tich cua cot vi
chiét OT-SPME c6 thé duoc quyét dinh boi mot
s6 yéu t6 sau. Thar nhat, 16p phi GCB-PDMS
bén trong thanh cft da tao thanh mang bén
vitng [6, 7]; bam dinh chéc trén 16p sin cua bé
mat cot nho luyén cot & nhiét do cao. Thir hai,

16p phu trong cdt dugc tao thanh bdi 2 hop
phan 13 GCB va PDMS, trong d6 PDMS vira
dong vai tro 1a 16p pha tinh, vira dong vai tro
cia mot polyme gin két va giit chic GCB trén
thanh cot. Thir ba, diéu quan trong quyét dinh
dén do 6n dinh va hiéu qua str dung cao cua cot
OT-SPME la do tc d6 dong khi di qua cot rat
nho, éng mao quan bén trong cft da tao ra sy
can trd dong nay. Toc do dong khi chuyén dong
doc theo bé mat 16p phu GCB-PDMS rét chim
d3 khong gy ra nhiing tac dong bit thuong dén
16p phu bén trong cdt, tao diéu kién cho cac
phan tir chit phan tich du thoi gian hap phuy,
phan bd déu va én dinh trén bé mit GCB va
PDMS [7]. Cac van dé néu trén da tao ra su
khac biét gitta cot vi chiét OT-SPME véi cac
soi vi chiét thong thuong.
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Béng 1. Su thay d6i s6 dém dién tich pic qua cac 1an vi chiét CI-VOC trong nudc bing c6t OT-SPME

86 dém dién tich pic (SPDT) ciia céc chat CI-VOC
sau moi khoang thoi gian vi chiét mau

TT Tén chét

SPDT 50 lan 100 lan 150 lan

lan 1 SBbDT % SPbDT % SBbDT %
1 1,1-dicloeten 18263 18245 0,09 17902 1,98 17373 4,87
2 Diclometan 13451 13441 0,07 13190 1,94 12850 4,47
3 Trans-1,2-dicloeten 19735 19716 0,09 19328 2,06 18811 4,68
4 1,1-dicloetan 34860 34856 0,01 34407 1,30 33961 2,58
5 Cis-1,2-dicloeten 18933 18919 0,07 18643 1,53 18182 3,97
6 Triclometan 26626 26588 0,14 26031 2,23 25161 5,50
7 Tetraclometan 23338 23328 0,04 23051 1,23 22608 3,18
8 Tricloeten 25874 25850 0,09 25362 1,98 24790 4,19
9 1,1,2-tricloetan 10610 10605 0,05 10491 1,12 10273 3,18
10 Tetracloeten 23671 23663 0,03 23406 1,12 22763 3,84

3.2. Vai tro cua GCB va PDMS trong cot vi
chiet OT-SPME

Dé 1am rd vai tro cia GCB va PDMS trong
cOt vi chiét OT-SPME, chung t6i da so sanh két
qua phan tich nhan duoc khi vi chiét 10 chat Cl-
VOC trén soi vi chiét pht PDMS va cot vi chiét
OT-SPME c6 phii hén hop GCB va PDMS. Soi

vi chiét thuong mai c6 do6 day va do dai 16p
PDMS tuong tmg 1a 100 um va 1,0 cm da dugc
str dung cho nghién ctru nay. Két qua phén tich
cho thiy sé dém dién tich pic trung binh ctia 10
lan vi chiét chat trong khong gian hoi bang soi
vi chiét va cot vi chiét 1an dau tién st dung Ia
rat khac nhau, bang 2.

Béng 2. Két qua phan tich CI-VOC trén c6t OT-SPME phit GCB-PDMS va sgi vi chiét thwong mai phit PDMS

TT Tén chét

S6 dém dién tich pic (n=10)

Soi vi chiét phit PDMS  Cét vi chiét phii GCB-PDMS

1 1,1-dicloeten 1695
2 DPiclometan 1261
3 Trans-1,2-dicloeten 1831
4 1,1-dicloetan 3268
5 Cis-1,2-dicloeten 1546
6 Triclometan 2421
7 Tetraclometan 1945
8 Tricloeten 2376
9 1,1,2-tricloetan 984

10 Tetracloeten 2196

18075
13310
19328
34860
17967
25281
23095
25346
10282
22939
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Két qua néu ¢ bang 2 cho thiy, sé dém dién
tich pic cua cac chit nhan duoc khi vi chiét chat
bang c6t OT-SPME phit GCB-PDMS cao hon
so v6i soi vi chiét phi PDMS khoang 10 lan,
hinh 2. O day, néu gia thiét rang, PDMS & soi
vi chiét va ¢t vi chiét OT-SPME da thé hi¢n
vai trd nhu nhau nén céc chit phan bd hoa tan
véi lugng twong dwong nhau trong PDMS, dan
dén tin hiéu cua chit gin xap xi bang nhau, thi
su c6 mit cia GCB trong hdn hop GCB-PDMS
d3 gop phan quan trong lam ting tin hiéu chat
1én khoang 10 lan.

40000

PDMS mOT-SPME

Hinh 2. So sanh d¢ 16n tin hiéu chit phan tich Cl-
VOC trong mau nudc khi vi chi€t bang cot OT-
SPME phu GBC-PDMS va soi vi chiét phtt PDMS

Tin hiéu chit nhan dugc thip khi sir dung
soi vi chiét chi c6 PDMS duoc quyét dinh boi
dic tinh cta chat nay. Nhu da biét, PDMS la
mot polyme khong phan cuc, cé bé mat nhin,
co ché luu giit cac chat chu yéu dua vao sy
phan bd hoa tan chat trén bé mat. Nhiét do dé
PDMS hoat dong thuong bit dau tir 60°C, do
vay O nhiét do khong gian hoi 75°C chi du dé
16p mong trén bé mat PDMS hoat dong, dan
dén su phan bd hoa tan chit thap.

Cot vi chiét OT-SPME c¢6 chira hdn hop
GCB-PDMS, GCB dong vai tro quan trong trong

hap phy, béi vi GCB 1a loai than c6 cau trac
Xép, dién tich bé mit 16n va dic tinh hép phu
cac chat trong diéu kién moi truong 4m it bi anh
hudng [8]. Theo Dubinin [9], GCB c¢6 céu tric
mao quan, kich thudc cac 16 xop tir 1 nm cho
dén vai nghin nm, cac 16 x6p nay dugc chia lam
ba loai: 16 nho; 16 trung va 16 16n. LS nho ¢o
kich thudc ¢& phan tir, ban kinh hi€u dung nho
hon 2 nm. Sy hip phu trong cac 15 nay xay ra
theo co ché 1ap day thé tich 15 va khong xay ra
su ngung tu mao quan. Nang luong hip phu
trong cac 16 nay 1on hon rat nhiéu so vdi 16
trung hodc trén bé mit khong x6p vi sy nhan
d6i cua lyc hip phu tir cac vach ddi dién nhau
cia vi 15, ching c6 thé tich 16 tir 0,15 - 0,7
cm’/g. Dién tich bé mit riéng cua 16 nhé chiém
95% téng dién tich bé mat cua than hoat tinh do
d6 dong vai tro chinh trong hip phu cac chat
phan tich. Ld trung hay con goi 1a 16 van
chuyén c6 ban kinh hiéu dung tir 2 dén 50 nm,
thé tich cua chung thuong tir 0,1 - 0,2 cm’/g.
Dién tich bé mit cia 16 nay chiém khong qua
5% tong dién tich bé mit cua than. Cac 16 nay
dic trung bang sy ngung tu mao quan cua chat
hép phu tao thanh mat khum cua chét léng bi
hap phy. LS 16n khong c6 nhiéu y nghia trong
qua trinh hip phu cta than béi vi ching ¢6 dién
tich bé mat rat nho va khong vuot qua 0,5 m?/g.
Chung c6 ban kinh hiéu dung 16n hon 50 nm va
thuong trong khoang 500 - 2000 nm. Chung
hoat dong nhu mot kénh dan cho chit bi hip
phu vao trong 16 nhé va 16 trung. Cac 16 1én
khong duoc 14p day chat theo nguyén tic ngung
tu mao quan. Su hap phu cac chat C1-VOC chu
yéu 13 hap phu vat Iy trong cac 16 nho, (hinh 3).
Hoi nudc cua moi truong vi chiét khong anh
huong dén kha nang vi chiét bai ching bi giir &
céc 16 16n va 16 trung. Trong khi dién tich ctia
cac 15 nhé chiém dén 95% dién tich caa GCB.
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L& lén % GCB c6 ciu triic gdm cac mang tinh thé luc

@ \¥/ 2

SE5 0 giac xép lién nhau, (hinh 4) [10]. Bén ngoai

ﬁ//"w/// _ 'D‘ y B& mat G GCB c¢6 chtta cac r.1hc'>m. chuc cacboxy;
N rl.guh; o ;&!‘. P 42 o ha’ P cacbonyl; lacton; phenohc., quinon,...; cac rlhc')m
?‘:‘ 0 ik, O 2 e chic ndy c6 chira céc lién két m nén dé tao
= /, 5 < /// tuwong tac hap phu voi cac chat c6 cac lién két

. ? - g / nhu 1,2-dicloeten, tricloeten, tetracloeten,... Vi

GCB theo nguyén 1y tao lién két cau ndi hydro.

/y I, / o~ Céac dac tinh trén cua GCB lam cho cot OT-
// - SPME c6 kha ning vi chiét tot, ngay ca trong

diéu kién vi chiét cac chat ¢ trong méi truong
nudc.

,'.'i)/ S A% E (g / cac nhom chirc nay c6 trén bé mit GCB, cac
L /,; ‘V chit phan tich con c6 thé hap phu trén bé mat
L& trung A}; % /

e

Hinh 3. Co ché hip phu vat 1y trén GCB.
Co thé cho rang co ché hap phu chinh trén

Nhém Quinone GCB 1a hip phu vt 1y, hip phu theo tuong tac

. & 7, tao cau lién két hydro; con trén PDMS theo

.ta'oﬁc,oy :OO_H co ché phan bd hoa tan, (hinh 5) [11]. Do vay
T Mhém Phenolic hydraxyl - o A , A A ’ A

nang lugng gidi hap phu cac chat phéan tich trén

H GCB-PDMS trong cot vi chiét OT-SPME sé&

kha thip. Piéu nay thuan loi cho phan tich cac
chat C1-VOC khi vi chiét bang cot OT-SPME
phit GCB-PDMS, viéc giai hip cac chét trong
truong hop nay dugc thuc hién bang chinh nhiét
sinh ra trong budng bom mau cua hé thong

Hinh 4. Céc nhém chitc trén bé mat GCB. GC/MS.

i
0 Nhém Carbonyl

Chat phan tich

(b) ()

Hinh 5. M6 hinh nguyén 1y hip phu va phan b6 hoa tan chét trén 16p phit GCB-PDMS
a) bat dau vi chiet, b) qua trinh vi chiet, c) ket thuc vi chiet
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3.3. Sir dung cot vi chiét OT-SPME phdn tich
chat CI-VOC tir cac mau nuoc thuc té

D6 bén, tinh 6n dinh phan tich cua cot vi
chiét OT-SPME duoc danh gia qua két qua
phan tich cac chat C1-VOC trong cac mau nude
thuc té. Nhu da thao luan & trén, cac miu nudc
tw tao c6 chira 10 chéat C1-VOC, khi vi chiét céac
chat nay trong khong gian hoi bang cot vi chiét
OT-SPME, két qua phan tich nhan dugc 1a 6n
dinh va tin hi€u phan tich chit cao hon so véi
soi vi chiét pha PDMS. Tuy nhién, d6i véi cac
mau nude thuc té thuong c6 nén mau phuc tap,
nén viéc sir dung cot OT-SPME dé vi chiét cac
chat C1-VOC trong khong gian hoi ctia cac loai
mau ndy nhim danh gi4 hiéu qua vi chiét cua
cot 1a can thiét.

Trong nghién ctru nay, chiing t6i da su dung
cdt OT-SPME dé vi chiét cac chat ClI-VOC

Chromatogram
Unknown Sample DADOAN 10 VOCS\NT | qzd

trong cidc mau nudc mit thudc nodi thanh Ha
Noi. Cac mau nuéc 1dy & hd Nghia Tan (NT)
thuoc quan Cau Gia"iy; hd Triéu Khac (TK)
thuoc quan Thanh Xuén; hé Ba Mau (BM) va
hd Pbéng Pa (PP) thudc quan Pdng Pa; nudc
song T6 Lich (TL), doan tir s 11 Nguyén
Khang dén sb 127 Khwong Dinh; nudc song
Kim Nguu (KN), doan tir céng Luong Yén dén
cau Mai Pong. Sic do (ché do SIM va SCAN)
thu dugc ghi nhan sy ¢c6 mat cla cac chét trong
cac mau nudce khi vi chiét bang cot OT-SPME
cho thdy, duong nén sic d6 khong bi dang cao
va khong thay xuét hién cac pic chit la, (hinh
6). Piéu d6 co nghia 1a cot vi chiét OT-SPME
dd hép phu chon loc cac chit CI-VOC trong
méu nude thyc té & nhiét d6 tao khong gian hoi
ciia mau 1a 75°C. Két qua xac dinh mot sb chit
CI-VOC trong cac mau nudc mat thudc nodi
thanh Ha Noi duoc néu trong bang 3.

Chromatogram
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Hinh 6. Sic d6 phan tich miu nudc hd Nghia Tan (a) va séng Kim Nguu (b) trén GC/MS.

Bang 3. Néng do trung binh cac chit C1-vOC trong mau nudc mit léy & mot sb song, hd thudc ndi thanh Ha Noi

Nong d6 trung binh (ug/L)

TT  Tén chit

NT BM bb TL KN
1 1,1-dicloeten 0,15 0 0,59 0,15 0,48 0
2 Diclometan 1,49 0 0 0,7 0 1,26
3 Trans-1,2-dicloeten 0 0 0 0 0 0
4 1,1-dicloetan 1,07 0 0 0 0 0
5 Cis-1,2-dicloeten 0 0 0 0 0 0
6 Triclometan 0 0 0,42 0,49 3,03 1,37
7 Tetraclometan 0,18 0,26 0,39 0,16 0,61 0,24
8 Tricloeten 0,49 0 0,35 0,24 0 0,33
9 1,1,2-tricloetan 0,89 0 1,09 0 1 0,36
10 Tetracloeten 0,84 0,54 1,89 0 2,99 0
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Két qua néu trong bang 3 cho thiy, ndng do
cac chat C1-VOC trong cic mau nudc mit 13y &
mot sd song, hd thudc ndi thanh Ha Noi rét
khac nhau, dao dong trong khoang tir 0,15 dén
3,03 pg/L. Sb lugng cac chit co trong nudc &
cac song, hd khong dong déu; trong khi hd
Triéu Khic chi c6 mit 2 chét 1a tetraclometan
va tetracloeten, thi cac hd con lai xac dinh théy
tr 4 dén 7 chét; chit c6 mat & tat ca céac song,
ho 1a tetraclometan; chat khong c6 mit 1a trans-
1,2-dicloeten va cis-1,2-dicloeten. Xét vé vi tri
ldy mau néu ¢ hinh 7, c6 thé thiy két qua xéac
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dinh cac chat C1-VOC c6 mit trong cac song,
hd phu hop voi didu kién séng va san xuét kinh
doanh. Theo do6, doc theo hai bo song To Lich
va séng Kim Nguu c6 nhiéu co so kinh doanh
xang dau, stra chira va rtra 6 to, xe may; cac nha
hang, khach san - noi thyc hién viéc giat la
kho,... d3 1am cho ndng d6 mot s6 chat C1-VOC
cao hon cac khu vuc khéac. Tuy nhién, néng do
cac chit C1-VOC xéc dinh dugc trong nudc mat
ctia cic song, hd nghién ctru déu thap hon cac
gia tri cho phép trong tiéu chuan cua Viét Nam
va cac qudc gia khac trén thé gidi.
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Hinh 7. Vi 7tri léy mau va néng d0 trung binh cac chit C1-vOC trong nudc song, hd thudc nodi thanh Ha Noi
(0) Tong cac CI-VOC; (1) 1,1-dicloeten; (2) Diclometan; (3) trans-1,2-dicloeten; (4) 1,1-dicloetan;
(5) cis-1,2-dicloeten; (6) Triclometan, (7) Tetraclometan, (8)Tricloeten; (9) 1,1,2-Tricloetan; (10) Tetracloeten

4. Két luan

Cot vi chiét OT-SPME c6 d¢ dai 7,5 cm,
duong kinh ngoai 0,6 mm, duong kinh trong
0,419 mm phu 16p GCB-PDMS ndng d6 0,075
g/mL, d6 dai 16p phu 0,5 cm da dugc danh gia
hiéu qua str dung dén 150 1an 1dy mau. S6 dém
dién tich pic ¢ 1an 14y miu thtr 150 giam tir 2,58

dén 5,50%. Gia tri thay d6i nay cho thiy, cot vi
chiét OT-SPME da ché tao co do bén, do 6n
dinh phan tich va hiéu qua st dung cao.

Hiéu qua vi chiét cua cot OT-SPME phu
l6p GCB-PDMS da dugc so sanh voi soi vi
chiét thuong mai phtt PDMS théng qua s6 dém
dién tich pic cia cac chat CI-VOC. Do 16n s6
dém dién tich pic cua cac chit duogc vi chiét
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bang cot OT-SPME cao hon gip 10 lan so véi
gia tri nay nhan duoc trén sgi vi chiét phu
PDMS. Sy c6 mat cua GCB trong l6p phu
GCB-PDMS déng vai trd quyét dinh din dén
lam ting s6 dém dién tich pic cua cac chit phan
tich. GCB-PDMS thé hién hai co ché 1a hip phu
va phan b hoa tan cac chét phan tich trong 16p
pht nay.

Cot OT-SPME vi chiét chon loc cac chat
C1-VOC trong khong gian hoi ¢ 75°C cua cac
miu nudc c¢6 nén mau phirc tap. Khi phan tich
cac mau nude thyuc té, dudng nén sic dd khong
bi dang cao va khong thay xudt hién cac pic
chat la. Str dung cot vi chiét OT-SPME da ché
tao két hop voi GC/MS dé phan tich xac dinh
mét s6 chat CI-VOC trong nudc mat la"iy & mot
) song, hd thudc ndi thanh Ha Noi, néng do
cac chat Cl-VOC xéac dinh dugc déu thap hon
cac gia tri cho phép theo tiéu chuan cua Viét
Nam va cta cac qudc gia khac.
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Characterization of Open Tubular Solid Phase Microextraction
Column in the Analysis of Volatile Organochlorine
Compounds in Water Samples

bang Van Poan', B§ Quang Huyz, Nguyén Dirc Hué’

Unstitute of Forensic Science, 99 Nguye:n Tudan, Hanoi, Vietnam
2YNU University of Science, 334, Nguye;n Trai, Hanoi, Vietnam

Abstract: Effectiveness of OT-SPME microextraction column with GCB-PDMS coating inside
the tube was evaluated with 150 sampling times in vapor space at 75°C. Peak area counts of CI-VOC
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substances at 150 times of the sampling for analysis only decreased from 2.58 to 5.50%. With this
change, OT-SPME microextraction column was said to have reliability, stability and microextraction
efficiency in the analysis of high. Value of peak area counts were used to compare the micro
extraction efficiency of the OT-SPME column coated GCB-PDMS and the commercial
microextraction fiber coated PDMS. Peak area counts of substances have been microextracted by the
OT-SPME column was 10 times higher than value of the commercial micro extraction fibers. This
were confirmed that, the presence of the GCB in GCB-PDMS coating have played a decisive role for
the increase of the peak area counts of analytical substances; GCB-PDMS coating of OT-PDMS micro
extraction column has operations based on two mechanisms, which are adsorption and dissolved
distribution. OT-SPME column was used for extraction of ClI-VOC substances in the vapor space at
75°C with the matrix of complex water samples. In this case, the OT-SPME column has selective
microextraction of CI-VOC, and therefore did not make the chromatogram baseline rising, and did not
appear to peak of foreign substances on the chromatogram. With the advantages of OT-SPME
microextraction column has been confirmed, this column was used to determine the CI-VOC
substances in water samples of some rivers and lakes of Hanoi city.

Keywords: Graphite carbon black, Polydimethylsiloxane, Volatile organochlorine compounds (CI-
VOC), SPME, OT-SPME.
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