Nghién ctru khoa hoc céng nghé

NGHIEN CU’U SU’ DUNG THIET Bl LAY MAU KHONG KHi THU
DONG VO PHIN LOC XOP POLYURETHANE DE QUAN TRAC
PCDD/PCDF THEO MUA

TRINH KHAC SAU, NGUYEN THI THU LY

L. MO PAU

Lay mau khong khi thy dong voi phin loc xop polyurethane (PUF) dé duoc st
dung & mot s6 khu vuc trén the gio1 dé quan trac, danh gia 6 nhiém theo mua va
phan bd khong gian cia mot s chit 6 nhiém hiru co kho phan huy [1- 8] nhu’ng con
chua dugc nghién ctu ing dung dbi voi PCDD/PCDF. Uu diém cua thlet bi lay mau
thu dong 1a ré tién, dé sir dung, khong phai dung dién. Thoi gian 1dy mau c6 thé kéo
dai lién tyc theo thang hodc theo mua. Phuong phap 1ay mau cho phép quan tric cac
chat 6 nhidm trong khong khi, trung binh hoa s liéu theo thoi gian va khong gian
ldy mau. Tiép theo nghién ciru trudc day [9], chung toi da tién hanh thir nghiém thiét
bi 1dy miu khong khi thu dong véi phin loc PUF dé quan tric PCDD/PCDF theo
mua trong diéu kién tu nhién vung khi hau nhi¢t d6i & Viét Nam.

II. VAT LIEU VA PHUONG PHAP

2.1. Vatliéu

2.1.1. Thiét bi ldy méu khong khi thu dpng

Str dung thiét bi 1y mau khong khi thu dong ngoai tro1 TE-200 PAS cua hang
Tisch Environmental Inc (M¥). Treo cach mat dat 2,5 m.

2.1.2. Phin lpc PUF

Phin loc PUF hinh tron, duong ‘kinh 14 cm, day 1,27 cm cua Tisch
Environmental Inc. Lam sach phin loc bang cach chiét soxhlet voi axeton, sau do
vo1 hexan trong 24 h d€ loai bo hét cac chat nhiém ban. Lam kho phin loc trong ti
say chan khong ¢ 50°C trong 5 h va bao quan kin trude khi st dung.

2.1.3. Cic chit chudn déng vj dinh diu "’ C-PCDD/PCDF

Dung dich gém 15 chit chuan chiét dong vi danh dau ]3C—~PCDD/PCDF cua
hang Cambridge Isotope Laboratories (My) dung d€¢ thém vao mau trudc khi chiét
nhu mo ta trong phuong phap US.EPA1613B [10] da duoc str dung lam dung dich
thi nghiém thém 1én cac phin loc ngay tur khi bat dau quan trac. Dung dich nay co ki
hiéu Cp v6i ndng do cua *C-PCDD/PCDF la 2.000 pg/ml, cua *C-OCDD la 4.000
pg/mL trong axeton.

2.1.4. Céc chit dong logi PCDD/PCDF ty nhién

Céac chat déng loai PCDD/PCDF tu nhién duoc chiét, lam sach, tach tir dét
nhiém dioxin [11] theo cac thi tuc nhu mo ta trong phuong phap US.EPA1613B.
Dung dich thi nghiém 13 mau c6 ki hiéu Cx pha trong hexan. Nong 6 PCDD/PCDF
va té)ng d6 doc TEQpcpp/pepr cua 50 pl dung dich Cy dugce ghi ¢ bang 1.
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2.2. Phuwong phap tién hanh
2.2.1. Danh gia kha nang luu gisc PCDD/PCDF trén phin lopc PUF

Pé danh gia kha ning luu gitt PCDD/PCDF trén phin loc PUF, chiing toi sir
dung phuong phap thém cac chat PCDD/PCDF ty nhién (dung dich Cy) va cac chét
chuén danh déu ddng vi *C-PCDD/PCDF (dung dich Cr). Sau 8 dén 12 tudn thir
nghiém, tién hanh thu mau dé xac dinh hiéu suat luu giir cac chat PCDD/PCDF tu
nhién va hiéu suét thu hdi cac chit chuin *C-PCDD/PCDF di thém vao phin loc.

Pit phin loc PUF sach vao thiét bi. O thiét bj iy mau thu dong thtr nhit, chi
thém PCDD/PCDF tu nhién bang cach dung xilanh hat 50 pl dung dich Cy rdi nho déu
timg giot 1én bé mat phin loc. O thiét bi 1y mau thu dong tht hai, chi thém cac chét
chuén danh ddu *C-PCDD/PCDF bang cach dung pipet hut 1 ml dung dich Cy rdi nho
déu 1én phin loc. Treo ca hai thiét bi & cling mdt noi tai Ha Noi. Thoi gian thir nghiém
nhu nhau: 8 tuAn mua hé tir ngay 11/4/2012, 12 tuan mua thu tir ngay 22/8/2012, 12
tudn mua dong tir ngay 14/11/2012 va 12 tudn mua xuén tir ngdy 04/02/2013.

2.2.2. Pdnh gid hoat dong ciia thiét bi ldy mdu khéng khi thu déng

Kiém tra hoat dong cua thiét bi iy mau thu dong thong qua danh gia kha ning
hap phu PCDD/PCDF tir khong khi trén phin loc chi thém cac chit chuan danh déu
ddng vi *C-PCDD/PCDEF.

2.2.3. Phan tich PCDD/PCDF

Cac phin loc thtr nghiém véi dung dich Cy dugc thém 15 chét chuén chiét *C-
PCDD/PCDF, chét chun lam sach 37Cl4-2,3,7,8-TCDD va 2 chéat chuan xac dinh hiéu
suét thu hdi °C;,-PCDD. Céc phin loc thir nghiém véi dung dich Cp khong can thém
15 chét chuin chiét *C-PCDD/PCDF nhung phai thém 2 chit chuén x4c dinh hiéu sut
thu hdi °Cy,-PCDD va chit chuan lam sach *'Cl4-2,3,7,8-TCDD. Tién hanh chiét, tach,
Jam sach mau, 1am giau cac chét phan tich theo phuong phap US.EPA1613B.

Phén tich PCDD/PCDF bang may sic ki khi Agilent 7890A ghép ndi khéi phd
phan giai cao AutoSpec Premier (Waters). Dg phan giai cia MS > 10.000.

III. KET QUA VA BAN LUAN

N6ng dd céc chat d@)ng loai doc, téng d6 doc TEQpcpp/pepr trong dung dich Cy
va cac mau thtr nghiém, hiéu suét luu gitt PCDD/PCDF va céac chat chuan danh déu
BC-PCDD/PCDF trén céc phin loc PUF duoc ghi ¢ bang 1.
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Bang 1. Nong ¢6 PCDD/PCDF va hiéu suat luu giir trong cic mau thir nghiém

Ki hicu miu Cy KTP | KTP | KTP | KTP | KTP | KTP | KTDP | KTb
: 06 08 10 12 05 07 09 11
Loai miu thir nghiém Dung Mﬁu Mau Mﬁu 1:/15u tl;l/[grlrll 31/[;1:1 tl\li[grlrll tlil/[éarlrll
dich Cy |thém Cy|thém Cy|thém Cy|thém Cy C, L C C,
Thoi gian 14y mau t=0 8 t ua“m‘ 1% fudn 1?1}113 ' lﬁgj Bk t ua‘“m‘ 1% fudn lfntl}llf ' lfntl}llf !
mua heé | mua thu dong <ugn | Mua h¢ |mua thu déng <un
Nhiét d§ (°C): - Max 28-39 | 28-35 | 25-33 | 26-34 | 28-39 | 28-35 | 25-33 | 26-34
- Trung binh 25-32 | 24-31 | 16-21 | 20-26 | 25-32 | 24-31 | 16-21 | 20-26
- Min 22-25 | 16-24 | 9-11 12-16 | 22-25 | 16-24 | 9-11 12-16
Chét phan tich Luong PCDD/PCDF tim thiy (pg/miu) | Hiéu suét luu giir "*C-PCDD/PCDF (%)
2,3,7,8-TCDD 4930 | 4294 | 4376 | 4394 | 4357 | 1054 | 111,5 | 116,3 108
1,2,3,7,8-PeCDD 4,09 3,44 5,66 8,59 6,13 1173 | 1244 | 127,5 | 1242
1,2,3,4,7,8-HxCDD 0,44 0,86 1,58 2,76 2,06 1148 | 110,7 | 1152 | 102,9
1,2,3,6,7,8-HxCDD 1,89 3,95 5,49 8,03 8,10 94,4 98,3 94,3 88,5
1,2,3,7,8,9-HxCDD 0,86 2,09 3,29 4,93 4,13 - - - -
1,2,3,4,6,7,8-HpCDD | 4,68 10,9 17,5 31,8 28,4 98,1 83,1 110,8 | 116,2
OCDD 121 133 163 229 272 82,3 76,9 108,8 82,8
2,3,7,8-TCDF 6,37 12,4 21,8 22,7 21,6 98,0 109,2 | 111,1 83,4
1,2,3,7,8-PeCDF 0,53 4,64 12,1 17,1 10,9 1143 | 1103 | 146,3 | 116,9
2,3,4,7,8-PeCDF 0,59 5,61 13,8 19,9 12,6 107,3 | 112,9 | 118,5 | 104,7
1,2,3,4,7,8-HxCDF 0,50 4,88 11,2 16,7 11,0 85,9 91,8 95,8 92,4
1,2,3,6,7,8-HxCDF 0,38 3,97 9,82 15,3 9,66 93,6 95,7 110,7 | 102,3
2,3,4,6,7,8-HxCDF 0,68 4,79 8,60 13,1 10,7 86,3 99,2 97,6 92,5
1,2,3,7,8,9-HxCDF 0,37 1,21 2,99 5,55 3,40 60,8 89,5 69,3 65,2
1,2,3,4,6,7,8-HpCDF | 1,14 10,2 18,5 353 26,5 69,9 80,9 80,8 96,7
1,2,3,4,7.8,9-HpCDF | 0,34 1,12 1,41 9,68 3,57 56,5 75,6 774 76,7
OCDF 0,93 2,71 4,30 17,1 13,7 - - - -
Téng TEQpcoppenr | 4936 | 4304 | 4396 | 4423 | 4377 - - - -
Hiéu suit lru giir (%) - 87,2 89,1 89,6 88,7 - - - -

Hiéu sut luu gitt PCDD/PCDF cua phin loc PUF duoc danh gia thong qua ty 16
phén tram téng d6 doc TEQpcpprcpr SO vOi mau kiém soat Cy dbi véi cac miu da
dugc thém PCDD/PCDF ty nhién. Bang 1 cho thdy hiéu suat luu giir cic chat
PCDD/PCDF cua phin loc PUF sau thoi gian thir nghiém 8 tudn mua hé¢ & méu
KTDO06 1a 87,2%. Cac mau nghién ctru trong mua thu KTD08, mua dong KTD10 va
mua xuian KTP12 voi nhiét do thép hon so véi mua he da dugc chung t6i kéo dai thoi
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gian thir nghiém thanh 12 tuan. Nhung hiéu suat luu gitt PCDD/PCDF & cic miu nay
khong hé giam ma van rat cao, tir 88,7% dén 89,6% va cao hon tir 1,5% dén 2,4% so
v6i mua hé. Kha ning luu giir tot nhat 1a vao mua dong & mau KTD10 dat dén 89,6%.

Nhu vay, kha nang luu gitt PCDD/PCDF cua phin loc PUF ¢6 sy phu thudc
vao nhiét d6 moi truong va do am khong khi. O nhiét d6 cao nhu mua hé, phin loc
PUF luu gitt PCDD/PCDF kém hon mot chut so véi cac mua con lai vi nhiét do tang
da lam giam kha nang hap phu cta phin loc. Mila xuan c6 nhiét d thiap hon mua thu
nhung do d6 4m khong khi cao hon nén ciing 1am giam kha nang hip phu cua phin
loc. Do vay, kha nang luu gitt PCDD/PCDF trong mua xuén (88,7%) thip hon mot
chit so voi mua thu (89,1%). Pidu nay hoan toan phu hop véi gia tri tong
TEQpcpp/pepr theo cac mua nhu da ghi 6 bang 1.

Kha nang luu gitt PCDD/PCDF cua phin loc PUF con dugc dénh gia thong
qua hiéu suét luu giit cac chit chudn danh diu C-PCDD/PCDF dbi v6i cac miu
duoc thém dung dich Cp (bang 1). Hiéu sudt thu hdi cia “C-PCDD/PCDF trong
mau KTDO05 thir nghiém vao mua hé dat tir 56,5% dén 117,3%; mau KTP07 vao
mua thu: 75,6% dén 124,4%; mau KTDP09 viao mua dong: 69,3% dén 146,3%; mau
KTDPI11 vao mua xuin: 65,2% dén 124,2%. Hiéu suit thu hdi cao nhit 1a vao mua
déng va thip nhat 1a vao mua heé. Diéu nay ciing pht hop véi hiéu suat luu giir
PCDD/PCDF di d cap & phan trén.

Higu suat thu hoi tat ca cac chit "C-PCDD/PCDF & 4 mua khéc nhau dat tir
56,5% dén 146,3% hoan toan dap tmg dugc yéu cau bat budc néu trong phuong phap
US.EPA1613B (tir 17% dén 185%) [10] va huéng dan quan tric cac chat POP cia
chuong trinh Mai truong Lién hop qudc (40 - 150%) [12]. Nhu vay, cac chit chuan
danh dau *C-PCDD/PCDF ciing duoc luu gii rat tbt trén phin loc PUF. Chung rat 6n
dinh va bén viing trong thoi gian dai dén 12 tudn & cac mua khac nhau. Vi vay, ching
c6 thé dugc thém tryuc tiép vao phin loc PUF ngay tir khi bat dau 1dy mau va ding dé
dinh lugng cac chat PCDD/PCDF di duogc hap phu trén phin loc. Pay 1a vu diém c6
thé so sanh duoc véi cac phuong phap 14y mau khong khi chu dong khac.

Do 2, 3, 7, 8 - TCDD thém vao phin loc PUF c6 nong do cao nén lugng tim
thdy ctia chit nay sau khi két thic 1dy mau c6 giam so v6i mau kiém soat Cy (bang 1).
Céc chat dong loai khac c6 ndéng do thap hon so véi lugng PCDD/PCDF hip phu
duoc tir khong khi nén luong tim thay cua chung trén phin loc PUF déu cao hon so
v6i mau kiém soat Cy, nghia 13 phin loc PUF dé hép phu thém ca PCDD/PCDF tir
khong khi méi trudng xung quanh. Pidu ndy hoan toan phu hop véi ndng do
PCDD/PCDF tim thay trén cac phin loc KTDP05, KTP07, KTP09 va KTP11 dugc
trinh bay & bang 2. Pay 1a cac miu thir nghiém duoc thém céac chat chuan danh déu
ddng vi *C-PCDD/PCDF 1én phin loc ngay tir khi bét dau 14y mau.
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Bang 2. Luong PCDD/PCDF (pg/phin loc/ngay) da duoc hap phu trén cac phin loc

Ki hi¢u mau KTDbo05 KTDb07 KTDb09 KTh11
Thoi gian 1dy mau Mua he Mua thu Mua doéng Mua xuan
2,3,7,8-TCDD 0,050 0,041 0,058 0,039
1,2,3,7,8-PeCDD 0,029 0,035 0,079 0,038
1,2,3,4,7,8-HxCDD 0,019 0,018 0,047 0,023
1,2,3,6,7,8-HxCDD 0,054 0,068 0,077 0,055
1,2,3,7,8,9-HxCDD 0,032 0,028 0,050 0,030
1,2,3,4,6,7,8-HpCDD 0,139 0,181 0,303 0,308
OCDD 0,408 1,374 1,479 1,412
2,3,7,8-TCDF 0,133 0,218 0,321 0,201
1,2,3,7,8-PeCDF 0,077 0,141 0,200 0,110
2,3,4,7,8-PeCDF 0,131 0,168 0,328 0,151
1,2,3,4,7,8-HxCDF 0,092 0,130 0,220 0,110
1,2,3,6,7,8-HxCDF 0,090 0,117 0,188 0,091
2,3,4,6,7,8-HxCDF 0,102 0,108 0,232 0,126
1,2,3,7,8,9-HxCDF 0,059 0,026 0,119 0,049
1,2,3,4,6,7,8-HpCDF 0,252 0,232 0,569 0,340
1,2,3,4,7,8,9-HpCDF 0,033 0,031 0,115 0,047
OCDF 0,075 0,064 0,216 0,126
Téng TEQpcpp/pepr 0,211 0,242 0,447 0,235

Bang 2 1a lwong PCDD/PCDF dé dugc cac phin loc hdp phu tir khong khi
trong 4 mua thir nghiém. Dé dé dang so sanh, ching t6i dd quy d6i don vi ndng do
tinh theo mua (pg/phin loc/mua) thanh néng do tinh theo ngay (pg/phin loc/ngay).
Luong PCDD/PCDF duoc phin loc hdp phu trong 1 ngay mua hé 1a 0,211 pg-
TEQ/phin loc/ngay, mua thu: 0,242; mua dong: 0,447 va mua xuan: 0,235. Nhu vay,
ta c6 thé thdy murc 6 nhidm trong khong khi thip nhit 1a vao mua hé va cao nhét 1a
vao mua dong theo thir ty: Mua he < Mua xuan < Mua thu < Mua dong.

Hinh 1 minh hoa dic trung 6 nhiém cac chét déng loai d6c cua PCDD/PCDF
trong khong khi ¢ khu vuc dat thiét bi léy mau thu dong. Ta théy dic trung 6 nhiém
PCDD/PCDF ¢ cac mua la khd giéng nhau. Diéu nay c6 nghia la thiét bi 14y mau
khong khi thu dong hoat dong 6n dinh.
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Hinh 1. Dic trung 6 nhiém PCDD/PCDF trong khong khi ¢ khu vuc nghién ciru

Viéc dam bao chit lugng va kiém soat chét lugng cling da dugc thyc hién. Két
qué phén tich cac mau tring phuong phap véi phin loc PUF sach cho thdy khong c6
bat ctr sy lay nhiém ndo cia PCDD/PCDF trong qua trinh chuin bi mau. Nong do
PCDD/PCDF tim thay trong cdc mau thir nghiém déu cao hon nhiéu lan so véi gidi
han phat hién trong cac mau trang. Méu lap (mau duplicate) voi hé s6 khac biét < 35%

cho thay thiét bi 14y mau hoat dong 6n dinh va két qua phén tich 1a chip nhan duoc.
IV. KET LUAN

Pia nghién ctru tng dung thiét bi 1y mau khong khi thu dong véi phin loc PUF
dé quan tric PCDD/PCDF theo muia tai Ha Noi. Hiéu suét luu gitlr cac chét déng loai
PCDD/PCDF trén phin loc trong mua he, mua thu, mia dong va mua xuan déu dat rat
cao, tir 87,2% dén 89,6%. Cac chét chuin ddng vi danh ddu “C-PCDD/PCDF bén
virng, 6n dinh khi dugc thém vao phin loc tir lac bét ddu 1dy miu. Hiéu suét luu giir
C-PCDD/PCDF dat tir 56,5% dén 146,3% dép (g dugc yéu ciu cia phuong phap
ldy mau va phuong phép phan tich. Cac dic trung va mic 6 nhiém theo mua ctia cac
chit dong loai doc cia PCDD/PCDF trong khong khi ¢ khu vuce nghién ctru kha giéng
nhau. Nhu vy, thiét bi 1dy mau khong khi thu dong véi phin loc PUF c¢6 thé st dung
dé quan tric PCDD/PCDF theo mua trong diéu kién tu nhién cta khi hau nhiét déi.
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SUMMARY

A STUDY ON USING PASSIVE AIR SAMPLER WITH POLYURETHANE
FOAM FILTER FOR SEASONAL MONITORING PCDDs/PCDFs

In the article the application of passive air sampler with PUF filter for seasonal
monitoring PCDDs/PCDFs in Hanoi is studied. The efficiency of native
PCDDs/PCDFs retention on PUF filters in summer, autumn, winter and spring is
very high ranging from 87.2% to 89.6%. The *C-labeled PCDDs/PCDFs standards
added to the PUF filters from the beginning of the sampling are stable. Their
recovery is found from 56,5% to 146,3%, which satisfies the requirements of
sampling and analytical methods. The seasonal properties and pollution level of
PCDDs/PCDFs congeners in the air at the study spot are quite similar. It is shown
that the passive air sampler with PUF filter is feasible and suitable for seasonal
monitoring PCDDs/PCDFs in air in tropical climate.

Tir khod: Phin loc PUF, ldy mau khéng khi thy dong, hiéu sudt leu gitr,
PCDD/PCDF.
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