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1. PAT VAN DE

Phuong phap chiét truyén thdng xtr Ii cic miu méi trudng trong phan tich hitu co 1a chiét
1ong - 1ong va chiét pha ran. Cac phuong phap nay thuong mat nhidu thoi gian, khé tu dong hoa,
doc hai va chi phi cao do doi ho1 luong dung moi tinh khiét 16n. Mic du c6 thé chiét dugc luong
16n chit nhung trong phén tich sac ki lai chi can rat it (mot vai pL mau) va do chon loc cua cac
phuong phap truyen thong thuong khong cao [1]. Nham khic phuc nhitng nhugc diém nay, cac
phuong phap vi chiét dugc nghién ciru va ting dung rong rai nhu mot sy thay thé quan trong bao
gom: Vi chiét pha long (LPME), vi chiét pha ran (SPME), vi chiét pha rin dong st dung kim
rong phu trong (SPDME).

Vi chiét pha ran dong sir dung kim rdng phii trong 1a mot ki thuat vi chiét dya trén can bang
phan bd cua cac cdu tir trong moi truong phan tich 1én mét mang mong (pha tinh) dwoc tim 1én
thanh bén trong ciia mot kim tiém rdng. Khéc véi vi chiét pha ran soi, pha tinh duoc pha 1én mot
soi nho va 10ng qua mot kim rdng, do d6 chiéu diy mang pha tinh bi gi¢i han, tinh bén co hoc
thip va kho khin khi thuc hién véi mau khi. Nghién ctru ki thuat SPDME trén co s& SPME 1a
mot su cai tién mai, g0p phﬁn hoan thién ki thuat chuan bi mau cho phéan tich sdc ki [2, 3, 4].

Trong bai b4o nay, ching tdi gidi thiéu cach ché tao cot chiét SPDME trén co so pha tinh
polimetylphenylsiloxan (OV-17) va sit dung cot SPDME ndy dé xay dung quy trinh phan tich
xac dinh cac hop chat hidrocacbon thom nhém BTEX trong nudc va khdng khi bang phwong
phap séc ki khi.

2. THUC NGHIEM
2.1. Hoa chit va thiét bi

2.1.1 Hod chdt

Cac pha tinh poliacrylat (PA), polimetylphenylsiloxan (OV-17) va polidimetylsiloxan
(PDMS) ctia hang Kasei Kogoy (Tokyo Kasei Kogyo Co., Ltd, Nhat Ban).
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Cac dung moéi diclometan, axeton, etanol, n-hexan... loai tinh khiét phén tich cta cac hing
Fluka (Buchs, Thuy Sy), Merck (Darmstadt, Dirc).

Céc chét chuén benzen, toluen, etylbenzen, m-xilen (BTEX) loai tinh khiét sdc ki cua hang
Merck (Darmstadt, Prc).

Cac mudi Na,SO,, NaNOs;, NaCl, KNO;... loai tinh khiét phan tich ctia hdng Merck
(Darmstadt, D).

2.1.2. Thiét bi

Thiét b sdc ki khi GC Agilent 7890A (M¥), detecto FID.

Céc dung cu thuy tinh, méy’hl'lt chan khéng, may khqu tur, bom tiém Hamilton (loai 5, 10,
25 va 100 pL), bom kim tiém y té€ (loai 0,5; 1; 3va5 mL)...

2.2. Ché tao thiét bi SPDME

Thiét bi ctia ki thuat SPDME duogc ché tao tir chinh kim tiém y té. Qua khao sat chdng ti
lya chon kim tiém y t€ c6 chicu dai 30,8 mm, duong kinh ngoai 0,65 mm va duong kinh trong
0,38 mm. Trudc khi tam kim tiém dugc rira sach bang nudce cat, etanol va diclometan.

Véi dbi tugng 13 cac hidrocacbon nhom BTEX, pha tinh dugc nghién ctru lya chon la
polimetylphenylsiloxan. Pha tinh nay dugc pha trong diclometan v&i ndng dé 0,05 g/mL.

Céch tam: Lam day kim tiém bang dung dich tdm & trén, giit yén & diéu kién phong cho
dung méi diclometan bay hoi hét. Ding may sy lam kho, sau d6 dwa phan kim tiém di tim vao
dau injecto ciia may sic ki khi dé lam sach dung méi va cac tap chat d& bay hoi. Pua ra bao
quan kin dé tién hanh vi chiét va co thé tai str dung nhiéu lan.

2.3. Xac dinh chiéu day mang tim

Chiéu day mang tam dugc xac dinh bang cong thirc [1]
A=R - [R?- (m, - my)/D.m.h]"? *)

trong d6 R 1a ban kinh trong cua kim tiém, m; va m; 1a khdi lwong cta kim tiém trude va sau khi
tam, D 1a khdi lugng rién ciia pha tinh va h 1a chiéu dai ciia kim tiém (phan duoc tim pha tinh).
Két qua xidc dinh chidu day mang tim pha tinh polimetylphenylsiloxan trong dung mdi
diclometan v&i ndng do 0,05 g/mL trén kim tiém 1a 23,5 pm.

Két qua xac dinh chiéu day mang tam pha tinh trén kinh hién vi dién tur quét (SEM)
(hinh 1, hinh 2) 14 22 pm. Nhu vdy két qua xac dinh chiéu day mang tdm qua tinh toan bang
cong thirc ban thyc nghiém va xac dinh trén SEM 14 gan tuong dong nhau.

2.4. M6 ta qua trinh vi chiét

Dua kim tiém vao trong lo dung mau phan tich (miu long hodc khi) da dugce bit kin. Tién
hanh kéo, day pittong 1én xudng nhiéu lan, lam cho mot phan luong mau phan tich di vao kim
tiém va tiép xuc lién tuc véi mang pha tinh, can bang phan b6 tam thoi duoc thiét 1ap. Sau mét
khoang thoi gian dat can bang phan b toan bd, dua kim vi chiét ra khoi moi truong miu va diy
ngay vao dau injecto ctia may séic ki khi. Tai day nho dong khi mang nong, cac chét phén tich
duoc giai hap ra khoi mang pha tinh va di vao cot tach sac ki. Giai hap xong kim vi chiét dugc
dua ra khoi dau injecto ciia may séc ki khi, bao quan lai va c6 thé téi sir dung.
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Hinh 1. Mat cét ctia kim rdng phu trong Hinh 2. Mang pha tinh

2.5. Xay dung quy trinh vi chiét cic hop chét hidrocacbon thom nhém BTEX trong miu long

Dé xdy duyng quy trinh vi chiét can phai t6i vu hoa cac yéu t6 anh huong: Ti 1& thé tich
khong gian hoi (KGH) va dung dich, nhiét d9, loai mudi thém vao dung dich, thoi gian vi
chiét... Moi yéu to anh huong dugce nghién ciru doc 1ap khi co dinh cac yeu to con lai.
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Hinh 7. Anh huong thoi gian vi chiét

Ti 1é thé tich KGH mau trén dung dich: Mau dugc chita trong lo (14 ml) véi cac ti 1& thé
tich khac nhau 1&: 9:5; 7 : 7; 4 : 10; 2 : 12, két qua thu dugc nhu 6 hinh 3.

Anh hudng ciia cac loai mudi khac nhau: Tién hanh khao sat qué trinh vi chiét khi thém vao
dung dich nudc tirng loai mubi gém: NaCl, Na,SO,4, NaNO;, K,SO,, KNO3, Na,SO,, Kkét qua thu
duoc & hinh 4. Anh huéng cuia nhiét do: Lo mau dung dich va KGH duoc dit trong binh diéu
nhiét va duy tri trong qué trinh vi chiét ¢ nhimg nhiét d6 khac nhau: 25°C (nhiét o phong),
30°C, 40°C, 50°C, 60°C va 70°C, két qua thu dugc nhu & hinh 5.

Téc do khudy trong dung dich: Khudy dung dich dé cho can bang long - hoi ciia cac chit
trong dung dich va trén phan KGH lién tuc duoc thiét 14p nhanh trong qué trinh vi chiét. Téc do
khudy duoc thay ddi 1an luot: khong khudy, 50 vong/phut, 100 vong/phit va 200 vong/phut, két
qua dugc cho nhu ¢ hinh 6.

Thoi gian vi chiét: Thoi gian vi chiét 1a khoang thoi gian duoc tinh tir khi bt dau dua kim
vi chiét vao va dua ra khoi KGH. Thoi gian vi chiét 1a t6i wu khi cdn bang phan bd ctia chat phan
tich vao pha tinh duoc thiét 1ap. Dé xac dinh thoi gian dat can bang phan bd, chiing t6i tién hanh
vi chiét voi nhitng khoang thoi gian: 3 phut, 5 phat, 7 phat, 10 phat, 13 phuat va 15 phut, két qua
khao sat chi ra nhu ¢ hinh 7.

2.6. Xay dung quy trinh vi chiét cac hop chat hidrcacbon thom nhém BTEX trong miu khi

Tién hanh khéo st cac yéu té anh huéng:

Thoi gian dat can be‘iﬁng phan bé: Cac chat chuan duge cho dong thoi vao binh ldy mau ¢
van khod hai chicu va thé tich 1 lit: benzen (1 pL), toluen (5 pL), etylbenzen (5 pL), m-xilen
(5 uL). Trong khi vi chiét dugc gilt ¢6 dinh ¢ nhiét do 27°C va toc do kéo pittdong 1a 10 lan /pht,
két qua thu dugc nhu & hinh 8.

. Tbc d6 kéo-day pittong: Khi khao sat téc do kéo, (Irfly pittdng cling can phai ¢ dinh cac
diéu kién khac nhu nhi€t d6 vi chiét, thé tich binh chira mau va véi cung mét khoang thoi gian 1a
15 phut, chi thay doi so lan kéo, day pittdong trong 1 phut, ket qua thu dugc nhu & hinh 9.

Anh huéng cta nhiét do: Nhiét do c6 anh huéng rat 1on dén ki thuat vi chiét, nhét 1a khi
thue hién voi mau khi, vi cac can bang dong hoc trong qua trinh vi chiét déu bi anh huong boi
nhiét 0. Nhiét do qua thap, can bang long hoi clia cac cau tir trong mau khi bi chuyén dich vé
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trang thai ton tai & thé 10ng, con khi nhiét do qua cao s& lam tang qua trinh giai hép cua cac ciu
tir chiét duoc ra khoi pha tinh. Véi cac chit BTEX trong mau khi co nong d6 nho (< 5 pL/lit
khi), ching tdi khao sat trong khoang nhiét ¢ 20°C dén 80°C, két qua thu dugc nhu & hinh 10.
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3. KET QUA VA THAO LUAN
3.1. Pha tinh trong vi chiét pha rin déng sir dung kim rdng phii trong

Lua chon pha tinh dung trong vi chiét néi chung va vi chiét pha ran dong sir dung kim rong
phu trong la mdt trong nhimg budc quan trong nhat. Co s lya chon pha tinh dugc dua trén cac
yéu cau vé kha ning bam dinh tot, do ben nhiét cao, khong tan trong moéi truong chira chat phan
tich va ¢ tinh chon loc cao d6i vdi cac ciu tir cAn chiét. Yéu té chon loc phu thudc vao ban chét
clia timg loai pha tinh véi nhom cac cdu tir can chiét, tinh twong ddng vé ciu tao ciing nhur do
phan cuc twong ddi.

Viéc khao sat cho thdy véi cac hidrocacbon thom nhom BTEX, pha tinh
polimetylphenylsiloxan (OV-17) cho hiéu qua chiét tot nhét. Didu nay la phu hop do pha tinh

OV-17 ¢6 d6 phan cuc yéu va trong cau triic c6 vong thom tuong dong vé ciu tao voi cac
hidrocacbon thom.
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3.2. Chiéu day mang pha tinh

Lua chon dugc pha tinh phu hop trong ki thuat vi chiét - pha rin dong str dung kim rong phi
trong 12 mot budc quan trong, tuy nhién chidu day mang tim ciing quyét dinh dén hiéu qua vi
chiét, nhét 1a vé yéu t6 thoi gian va do nhay cua phuong phap. Budc cai tién quan trong cua ki
thuat SPDME so v6i SPME thuong la chidu diy mang tam c6 thé thay dbi duoc theo y mudn.
Hon nita, pha tinh dugc tim 1én thanh bén trong cua kim réng do d6 c6 thé tranh dugc nhirng tac
dong co hoc 1am bién dang va d& hong mang tim nhu trong ki thuat SPME thuong [1].

Ciing can chu ¥ rang khi tim chiéu day mang tim qué 16n lam ting lugng chat chiét dugc,
dan den d6 nhay cua phwong phap tang 1én. Tuy nhién khi chiéu day mang tdm qua 16n lam cho
phan rdng cta kim sau khi tam nhé lai, lugng mau (khi hodc 16ng) tlep Xuc tryc tlep VOl mang
pha tinh bi han ché, 1am kéo dai thoi gian dat trang thai can bang phan bd. Con khi tim v&i chiu
day mang tim qua mong s& kho khan dé dat duoc hiéu qua vi chiét nhu mong mudn. Vé&i dudng
kinh trong ciia kim tiém trudc khi tim 12 0,38 mm va chiéu day mang pha tinh (OV- 17) 22 pm
(theo quan sat bang kinh hién vi dién tir) thi duong kinh phan rdng sau khi tim van con 1a
0,336 mm, du 16n dé cho lwong mau cé thé tiép xtc voi pha tinh. Chiéu day mang tam 22 um
v6i cac chat hidrocacbon thom nhém BTEX, thoi gian dat trang thai can bang phan bd trong
mau khi 15 phit va trong mau 16ng 10 phut 1 hoan toan c6 thé chap nhan dugc véi mot ki thuat
xtr i mau cho phan tich sic ki.

3.3. Quy trinh phin tich trong khong gian hoi miu léng
Trén co s& khao sat cac yéu to anh huong dén ki thuat SPDME véi cac hidrocacbon thom

nhom BTEX trong nudc két hop véi sic ki khi GC/FID, quy trinh phan tich duoc dua ra nhu
sau:

Thiét bi SPDME: Pha tinh OV-17 L 5 R Céc chit phan
Vi chiét ,

A tich dugc giai

trén KGH PRI |
x > hap tai dau

A X 1. N Lot A mau trong [ , ,
Lay 10 mL mau long vao lo 14 mL c6 nat kin, thém 4 gam 10 phit injecto ciia may

Na,SO,, khuay 100 vong/phut, ¢ nhiét d¢ phong — GC tr_qng 30

glay

Két qua khao sat d6 thu hdi cia phuwong phap va ap dung quy trinh ndy vao phén tich mét
s0 mau nudc thuc t€ ¢ quanh khu vuc Ha Noi cho két qua nhu ¢ bang 1 va bang 2.
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Bang 1. Xac dinh d6 thu hdi cua phuong phap

Ndng do tim thay (x 10™ g/mL)

Ténchit | cx10%(g/ml) | Linl | Ldn2 | Lin3 | Lin4 B H (%)
Benzen 8,78 8,36 8,70 8,62 8,51 8,55 97,38
Toluen 8,67 8,32 8,45 8,39 8,48 8,41 97,00

Etylbenzen 8,66 8,17 8,38 8,24 8,31 8,28 95,61

m-xilen 8,60 8,27 8,37 8,25 8,23 8,28 96,28

Bang 2. Két qua phan tich mot sé mau 16ng thyc té
Ten chis N N Nong do ce’ic chat (x 10'Gg/m~L) :
Mau 1(M1) Miu2(M) | Mau3(M3) Mau 4(M4) Mau 5(M5)
Benzen O] ) O] 37,51 O]
Toluen 842,26 ) O] O] O]
Etylbenzen O] ) O] 221,48 O]
m-xilen G () G G G

Ghi chi: “-> 1a khong phat hién dwoc chét trong mau. Mau 1: Nha may Son tong hop Ha Noi;
Mau 2: Cong ty c¢b phan thuong mai Viglacera;

Mau 3: Xudng Son nudc - Vién Hoa hoc cong nghiép Viét Nam; Mau 4: Cong ty diét 8-3;
M?u 5: Cong ty Son xa Cau Dién, Tir Liém, Ha Noi.

Trong gioéi han phat hien cia phuong phéap ¢ didu kién nghién ctru véi cac chat nhom
BTEX trong nuéc 1a 4,3 x 107 g/mL. Két qua phén tich mot s6 mau thuc té cho thdy khong phat
hién duogc cac chat nhom BTEX trong miu M2, M3 va M5 Toluen c6 & M1 véi nong do
842,26 x 10° g/mL va M4 phat hién dwoc benzen 37,51 x 10 g/mL, etylbenzen la 221,48 g/mL
(tinh dwgc tir phuong trinh phén bd). Day 1a két qua phan tich kiém ching phuong phap, do dé
s0 lugng rnau con han ché, s6 ligu mang tinh cuc bo. Hon nita, cac hop chat nhom BTEX dé bay
hoi nén nong d cac chat phy thudc rat nhicu vao thoi gian ciing nhu dia diém ldy mau khac
nhau.

3.4. Quy trinh phan tich miu khi

Mot trong nhiing khé khan gip phai khi xir Ii véi mau khi d6 1a tinh khong 6n dinh va can
hé théng léy mau phirc tap. Tuy nhién, v6i viéc khao sat dugc cac diéu kién tdi wu cho ki thuét
SPDME két hop voi sac ki khi GC/FID, trén dbi tuong la cac hidrocacbon thom nhom BTEX,
quy trinh phan tich dugc xay dung don gian nhu sau:

Thiét bi SPDME: Pha tinh OV-17 »  Vichiét Chéat phan
trong thoi tich duogc giai
gian 15 phiit, »|  hip tai dau
Mau khi dung trong binh 1 lit ¢6 van khod hai chiéu va giir & toc dg kéo- injecto cua
nhiét do phong »  day pittong may GC
1a 30 trong 30 giay
lan/phut
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Bdng 3. Két qua phan tich mot sé mau khi thuc té

Miu Ham lugng céc chat tinh theo mg/m®
Benzen Toluen Etylbenzen m-Xilen
M1 4,09 - - 11,56
M2 2,60 17,34 4,94 13,40
M3 5,63 17,04 - 34,02
M4 5,51 - - 42,60
M5 - - - -
M6 1,49 - - -
TCVSLD 5,00 100,00 - 100,00
TCVN 5940:1995 80,00 750,00 870,00 870,00
TCVN TBND 0,1 0,6 - -
5938:1995 1-LTD 15 0.6 i i

Trong bang: TCVSLD: Tiéu chudn vé sinh lao dong s6 3733/200/QD- BYT (mg/m°).
TCVN 5940:1995: Gi6i han thai tdi da cho phép ctia cac chat BTEX vao khong khi.

TCVN 5938:1995: Nong do téi da cho phép cua céac chat nhém BTEX trong khong khi xung quanh.
TBND: Trung binh ngay dém; 1-LTD: mdt lan toi da; “->’: Khong phat hi¢n duoc

Quy trinh sau khi xay dung duoc ap dung dé phan tich mot s6 miu thuc té: Khong khi tai
xudng san Xuat son - Vién Hoa hoc cong nghiép Ha No61 (M1); Khong khi tai xudng san Xudt
son, Cong ty co phan son Ha Noi (M2); Khong khi tai gan cong thai - Cong ty c6 phan son Ha
Noi (M3); Khi thai truc tiép tir 6ng xa xe may Wave - Trung Qudc sau 2 nim st dung (M4); Khi
thai tryc tiép tir dng xa xe may Wave - Thai Lan sau 2 ndm st dung (M5) va khong khi xung
quanh khu vuc ciy xing sd 1- Luong Yén, Hai Ba Trung, Ha Noi (M6), két qua thu duoc nhu &
bang 3.

Két qua phan tich cho thiy, benzen c6 & hau hét cac miu, diéu nay ciing dé hiéu boi day 1a
dung moéi hiru co dugc dung nhiéu trong nganh cong nghiép son. Hon nira, benzen cling 1a thanh
phén c6 mat nhleu trong khi thai cua cdc dong co xang dau, nhit 13 nhiing dong co co chét luong
kém. Cac mau khi 1ay truc tiép tir cAc xudng san xuat son va khu vuc cong ranh chira hau hét
cac thanh phan thudc nhom BTEX, do day 14 cac co sé san xuat son nudc, dung moi dung 1a cac
hidrocacbon thom. Mic du két qua mang tinh cuc bo va & mét thoi diém nhét dinh nhung c6 thé
nhan théy cac hidrocacbon thom nhém BTEX xac dinh duoc van nam dudi gidi han tdi da cho
phép (tiéu chuan vé sinh an toan lao dong) trong tat ca cac mau [1].

4. KET LUAN

Nghién ctru da ché tao thanh cong thiét bi vi chiét pha rin dong s dung kim rdéng phu
trong (SPDME) va khao sat chiéu day mang pha tinh 1a polimetylphenylsiloxan (OV-17).
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Xay dung quy trinh phan tich truc tiép cac hidrocacbon thom nhom BTEX trong mau nudc
va trong khong khi trén co s& ki thuat SPDME két hop vai sac ki khi GC/FID.
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SUMMARY

DETERMINATION OF THE BTEX GROUP AROMATIC HYDROCACBONS IN
WATER AND IN AIR BY GC METHOD USING SOLID-PHASE DYNAMIC
MICROEXTRACTION (SPDME)

Solid-phase dynamic microextraction (SPDME) is a modified method of fiber solid-phase
microextraction (SPME). The method involves the sorption of analytes onto a thin film of
stationary phase, which is coated on inner surface of a syringe needle followed by desorption of
analytes from a sample into a chromatographie injector for analysis. A great advantage of
SPDME over fiber of SPME, the SPDME is impossible to damage mechanically. In addition, the
volume of the stationary phase of SPDME needle is larger than that of SPME fiber many times.
Relying on that, we can increase the amount of analyte and sensitivity of analytical method. The
study on SPDME technique based on SPME is a new modification and contribution to improve
sample preparation technique for chromatographic analysis.

In this report, we present to make device for SPDME based on stationary phase of
polymethylphenylsiloxane (OV-17) and veterinary syringe and study on the method of SPDME
combined with the GC/FID and GC/MS for determination of the BTEX group aromatic
hydrocacbons in water and in air.

109


http://www.freepatentsonline.com/

