Nghién ctru khoa hoc c6ng nghé

QUAN TRAC dI-PCB THEO MUA BANG THIET Bl LAY MAU
KHONG KHi THU DPONG VOl PHIN LQC PUF
TRINH KHAC SAU, NGUYEN THI THU, NGUYEN THI DUNG

1. MO PAU

Nghién ctru str dung thiét bi ldy mau khong khi thu dong véi phin loc x6p
polyurethane (PUF) dé quan tric dioxin va furan theo mua di dugc ching t6i thuc
hién tai Ha Noi tir thang 4 nam 2012 dén thang 4 nam 2013 [1]. V&i muc dich mé&
rong kha ning ung dung cua thiét bi nay cho quan tric cac chat 6 nhiém hitu co kho
phan huy, di tiép tuc thir nghiém thiét bi voi cac chit polyclobiphenyl tuong tu
dioxin (dI-PCB). dI-PCB gdm 12 chit dong loai cia PCB c6 ky hiéu theo IUPAC la:
PCB#77, 81, 105, 114, 118, 123, 126, 156, 157, 167, 169 va 189. Pay la nhiing chét
dugc To chie y té thé giéi danh gia co doc tinh twong tu dioxin [2]. Dé danh gia kha
nang luu gitr dI-PCB trén phin loc PUF va d6 lap lai ciia phuong phap 1y mau trong
qua trinh quan tric, da sir dung cac chit chudn ddng hanh dong vi danh diu C-dl-PCB
thém 1én phin loc tir khi bat dau 1dy mau. Trén co s& cac s liéu quan tric ciia nghién
clru ndy da xac dinh dic trung 6 nhidm céc chat dI-PCB trong khong khi va sy bién
dong cua ching trong cac mua khac nhau.

2. VAT LIEU VA PHUONG PHAP

2.1. Thiét bi 1ay miu khong khi thu dong

Str dung thiét bi 1dy mau khong khi thy dong ngoai troi TE-200 PAS cuia Tisch
Environmental Inc (M¥). Thiét bi c6 cu tao 1a mot budng chira phin loc do hai nép
hinh vom béng thép khong ri ip vao nhau. Phin loc PUF hinh tron, dudng kinh 14 cm,
day 1,3 cm. Lam sach phin loc bang cach chiét soxlet véi axeton, sau d6 v6i hexan
trong 24 h dé loai bo hét cac chat nhiém ban. Lam kho phin loc trong ta sdy chan
khong ¢ 50°C trong 5 h va bao quan kin trudce khi s dung.

2.2. Cic chit chuin PCB ty nhién va déng vi danh diu “C-PCB

Chuén bj dung dich gdm 12 chét chun ddng vi danh ddu *C-dI-PCB c6 ky
hiéu Cy d& thém 18n cac phin loc PUF béng cach pha tir dung dich chuén gbc EC-4937
cia hing Cambridge Isotope Laboratories. Nong d6 mdi chat chuan *C-dI-PCB
trong dung dich C 1a 2000 pg/mL trong axeton. Cac chit chuan dI-PCB tu nhién
va cac chét chuén ddng vi danh diu "*C-PCB khéc dung trong thuc nghiém duogc
nhép tur cac hang Cambridge Isotope Laboratories va Wellington Laboratories.

2.3. Phuong phap thwe nghiém

Céc thuc nghiém duogc tién hanh trong thanh phé Ha Noi 1a khu vuc dai dién
cho mién bac Viét Nam véi dic trung cua khi hau nhi¢t déi 4 mua ro rét: xuan, ha,
thu va dong. Trong mdi mua, chiing t6i str dung hai thiét bi 1y mau khong khi thy
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dong vaéi cac phin loc PUF sach. O mot sd thiét bi léy mau céac chat chuan dé)ng hanh
dong vi danh dau C-dl-PCB (dung dich Cig) dugc dua thém vao phin loc ngay tir
khi bit dau 1dy mau. Muc dich cua thi nghiém nay 1a danh gia sy 6n dinh cia cac
chit chuén C-dI-PCB va kha ning luu giit chung trén phin loc. O cac thiét bi iy
mau con lai khong cho thém dung dich Cyg, chu yéu 1a dé nham xac dinh ham luong
cac chat dong loai dI-PCB ty nhién trong méi truong khong khi da duoc hap phu
trén phin loc. Viéc so sanh ham lugong dI-PCB tu nhién trén cac phin loc trong cung
mot mua cho phép danh gia d6 1ap lai ciia phuong phap 1dy mau.

Céc thiét bi léy mau dugc treo ngoai troi & do cao 2,5 m, cach nhau 10 m. Thu
liy céac phin loc PUF sau khoang 12 tuan thir nghiém trong mdi mua. Ky hiéu mau
va thoi gian thuc hién nhu sau: PAS07 va PASO8 vao mua thu tur ngay 22 thang 8
nam 2012; PAS09 va PAS10 vao mua dong tir ngay 14 thang 11 nam 2012; PAS11
va PAS12 vao mua xuan tur ngay 04 thang 02 nam 2013; PAS13 va PAS14 vao mua
he tr ngay 03 thang 5 ndm 2013; PAS15 va PAS16 vao mua thu tir ngay 26 thang 7
nam 2013; PAS17 va PAS18 vao mua dong tr ngay 17 thang 10 nam 2013; PAS19
va PAS20 vao mua xuén tir ngay 09 thang giéng nam 2014.

2.4. Phuong phap phan tich PCB

Cac phin loc PUF khong thém dung dich Cyps, s& duoc thém cac chat chuan
chiét déng vi danh dau BC-dI-PCB, sau d6 1a cac chat chuan lam sach, chéat chuin
tiém mau. Vi cac phin loc PUF thém dung dich Cig, khong can thém cac chét
chuén "*C-dI-PCB nhung phai thém ngay céc chit chuén tiém miu “C-PCB dé xac
dinh hiéu suét luu gilr cac chét d@)ng loai BC-dI-PCB trén phin loc PUF, sau d6 la
cac chat chuan 1am sach. Tién hanh chuan bi mau va phén tich dI-PCB theo phuong
phap US.EPA1668B [3].

Phén tich cac chat dong loai PCB bang may sic ki khi phan giai cao HRGC
Agilent 7890A ghép ndi khédi phd phéan giai cao HRMS AutoSpec Premier, Waters.
Do phan giai cua MS > 10.000.

3. KET QUA VA THAO LUAN

Hiéu suét luu giit cac chit chuén ddng hanh ddng vi danh déu C-dI-PCB trén
cac phin loc PUF trong cac mua khac nhau dugc minh hoa & hinh 1.

Hinh 1 cho thdy hau hét cac chat chudn *C-dI-PCB déu bén virng va 6n dinh
trén cac phin loc PUF trong qua trinh lay mau & tit ca cac mua di thir nghiém. Vé co
ban hiéu sut luu gilr chung trén cac phin loc dat tir 27,2% dén 190%. Tuy nhién,
trong mua hé nim 2013, hiéu sudt luu giit cac chat chudn C-PCB#114, #105 va
#126 1a twong ddi cao va 16n hon 200%.
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Hinh 1. Hiéu suét luu giir cac chit chuan *C-dI-PCB trén phin loc PUF theo mua

Nong do cac chat dI-PCB ty nhién tim thay trén cic phin loc PUF duoc trinh
bay 6 bang 1 va minh hoa trén hinh 2.

Bang 1 cho théy thiét bi 14y mau khong khi thy dong vé6i phin loc PUF khi quan
trac dI-PCB theo mua c6 thé phat hién duoc phan 16n cac chét quan tam. Tong do doc
tuong ty dioxin TEQq.pcs cao nhat 1a 0,063 pg/phin loc/ngay do duge vao mua dong
nam 2013 va thap nhét 13 0,023 pg/phin loc/ngay vao mua xuin nam 2013.
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Hinh 2. N6ng d6 dI-PCB tu nhién trén cac phin loc PUF trong cac mua khac nhau
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So sanh ham lwong dI-PCB tim thdy ¢ bang 1 trén cac phin loc PUF c¢6 thém
va khong thém cac chét chudn ddng hanh *C-dI-PCB (dung dich Cyp) tir khi bit ddu

ldy mau & cac mua khac nhau ta thiy: Pa sb (96,4%) cac két qua nhan dugc co su

khac biét khong vuot qua 33,7%. Nhu vay, phuong phap 1dy mau c6 do lip lai tét.
Trong sb 5 chit chuin “C-dI-PCB (#123, #118, #114, #105, #126) c6 hiéu suét luu
giit trén phin loc PUF 16n hon 190% vao mua hé thi chi ¢6 3 chét dI-PCB ty nhién 1a
PCB#123, #118 va #114 c6 su khac biét vé ham lugng vuot qua 35%. Hé sb khac
biét cu thé: 51,3%; 58,5% va 66,6% 1a hoan toan chip nhan dugc.

Bang 1. Ham lugng (pg/phin loc/ngay) cua dI-PCB trén cac phin loc PUF

Ky hi¢u mau PAS07 | PAS08 | PAS09 | PAS10 | PAS11 | PAS12 | PAS13
Loai mau Thém Thém
: Cis Ci
Thoi gian |Mua thu | Mua thu [Mua dong|Mua dong|Mua xuan|Mua xudn| Mua he
thir nghiém | 2012 2012 2012 2012 2013 2013 2013
PCB#81 0,518 0,530 0,455 0,378 0,213 0,184 | 0,255
PCB#77 | 9,956 | 9,703 5,381 5,114 2,085 1,867 | 3,109
PCB#123 ND ND ND ND ND ND 1,414
PCB#118 | 36,07 | 33,87 27,78 36,77 18,55 15,31 62,36
PCB#114 | 1,347 1,435 ND ND 0,565 0,576 | 2,238
PCB#105 | 16,18 15,53 10,53 12,18 7,318 6,344 15,79
PCB#126 | 0,365 0,342 0,350 0,332 0,239 0,207 | 0,294
PCB#167 | 0,836 | 0,870 ND 1,085 0,556 0,517 1,214
PCB#156 | 2,034 | 2,001 1,980 2,260 1,196 1,193 | 2,558
PCB#157 ND 0,679 0,331 0,417 0,324 0,291 0,520
PCB#169 | 0,070 | 0,081 0,069 0,043 0,044 0,039 ND
PCB#189 | 0,185 0,166 ND ND 0,143 0,120 | 0,185
Téng TEQ | 0,041 0,039 0,039 0,037 0,026 0,023 | 0,032
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|

Ky hiéu miu PAS14 | PAS15 | PAS16 | PAS17 | PASI8 | PAS19 | PAS20

Loai miu Thém | Thém Thém Thém Thém
’ Ci Cis Cis Cis Cis

Thoi gian | Mua he | Mua thu | Mua thu |Mua dong|Mua dong|Mua xuanMua xuar

thir nghiém | 2013 2013 2013 2013 2013 2014 2014
PCB#81 0,293 0,417 0,393 0,623 0,644 0,648 0,554
PCB#77 | 2,983 4,862 4,685 6,303 6,600 5,160 | 4,871
PCB#123 | 0,836 1,092 1,059 1,279 1,151 0,736 | 0,668
PCB#118 | 34,12 46,25 43,97 47,96 49,47 25,78 | 23,35
PCB#114 | 1,120 1,498 1,459 1,837 1,962 1,134 1,023
PCB#105 | 12,76 18,67 16,87 17,30 18,51 10,24 | 9,715
PCB#126 | 0,262 0,316 0,336 0,548 0,587 0,431 0,402
PCB#167 | 0,864 1,099 1,060 1,151 1,213 0,820 | 0,790
PCB#156 | 1,939 2,714 2,597 2,863 3,068 2,119 | 2,010
PCB#157 | 0,430 0,609 0,552 0,698 0,775 0,494 | 0,484
PCB#169 |#0,047 | #0,044 | 0,049 0,100 | #0,059 | 0,086 | 0,069
PCB#189 | 0,149 0,117 0,162 0,189 0,229 0,221 0,200

Téng TEQ | 0,029 0,035 0,038 0,061 0,063 0,048 | 0,044

ND: Khéng phat hién thdy chdt nay;
Dau #: Phat hién dwoc nhwng khéng phit hop tiéu chi dinh luong

Nhitng két qua nay cho thiy: Céac chét chuin *C-dl-PCB kha bén va 6n dinh
trong suot thoi gian lay mau theo mua. Vi vay, c6 thé sir dung ching lam chat chuan
dong hanh trong qua trinh quan trac.

Nhin chung, ham luong cac chat dI-PCB tim thdy trén cac phin loc thém cac
chét chuén ddng hanh C-dI-PCB c6 cao hon so vdi cac phin loc khong thém
13C-d1-PCB. Piéu nay hoan toan hop 1y vi khi thém céc chit ddng hanh *C-dI-PCB
da loai trir duoc su mat mat cac chat dI-PCB tu nhién trén phin loc trong qué trinh
ldy mau do ham luong cuia cac chat dI-PCB ty nhién duoc tinh toan trén co s so
sanh voi ham lugng cua cac chit chuan dé)ng hanh *C-dI-PCB. Nhu vay, sb liéu
quan tric nhan duoc s& ¢6 do tin cdy cao hon.
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Pic trung 6 nhiém cac chat dI-PCB trong khong khi méi truong & khu vuc
nghién ctru duoc minh hoa & hinh 3. Trong tit ca cac mua nghién ctru, PCB#118 ¢6
ndng do cao nhat, tir 15,3 dén 62,4 pg/phin loc/ngay. Tiép theo 1a PCB#105 (6,3 - 18,7
pg/phin loc/ngay), PCB#77 (1,9 - 10,0 pg/phin loc/ngay) va PCB#156 (1,2 - 3,1
pg/phin loc/ngay). Céc chat c6 ndng do thap 1a PCB#169 (0,04 - 0,10 pg/phin loc/ngay)
va PCB#189 (0,12 - 0,23 pg/phin loc/ngay).

500 T . HPAS20 (Xufin 14)
| = EPAS19 (Xudn 14)
400 WDAS1S (Péng 13)
! I HPAS1T Déng 13)
. BDAS16 (Thu 13)

] WPAS15 (Thu 13)
: WPAS14 (HE13)
2007 - EDPAS13 (He 13)
U I EPAS12 (Xufn 13)
100 - BPASTI (Xufn 13)
: = l WPAS10 (Pdng 12)
0 l - = __=i . EPAS09(Pdngl2)
ATy

Toéng ham lvong (pg/phin locngay)

N PN d @ S @ D O mpaIos(Thui)
A AP SR A AN (gfo :
TR s O 7 L LS NPASO? (Thu 12)

Hinh 3. Dic trung 6 nhiém céc chat d-PCB trong khong khi méi truong

DPam bao chit luong va kiém soat chat lwong da dugc thuc hién. Két qua phan
tich cac miu tring phuong phéap voi phin loc PUF sach cho thiy khong c6 bat cir su
lay nhiém nao ctia céc chat dong loai dI-PCB trong qué trinh chuan bi mau cua
phong thi nghiém. Nong do dI-PCB tim thay trong cac mau khong khi thu dong déu
cao hon vai 1an so voi gidi han phét hién trong cic mau trang. Mau lip duplicate véi
hé s6 khac biét < 35% cho thay thiét bi 14y mau hoat dong 6n dinh va két qua phan

tich la chép nhan duoc.
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4. KET LUAN

- Tai Ha Noi, trong ca 4 mua thtt nghiém, vé co ban cac chit chuan d@)ng hanh
ddng vi danh dau C-dI-PCB c6 hiéu suét luu giit °C-dI-PCB co ban dat tir 27,2%
dén 190%, déu bén vimg va on dinh trén phin loc PUF. Ham luong dI-PCB tim thay
trén cac phin loc c6 thém va khong thém cac chat chudn ddng hanh *C-dI-PCB c6 hé
s6 khac biét khong vuot qua 35%. Phuong phap quan tric c6 do lap lai tot, va co thé
sir dung *C-dI-PCB lam chat chudn dong hanh trong qua trinh quan tric.

- Pi xac dinh dugc dic trung 6 nhiém dI-PCB trong khong khi ¢ khu vuc
nghién ctru. PCB#118 ludn ludn c6 ndng d6 cao nhit tir 15,3 dén 62,4 pg/phin loc/ngay.
Téng TEQapes cao nhét ghi nhan duoc vao muia déng nam 2013 14 0,063 pg/phin loc/ngay.

- Viéc st dung thiét bi léy mau khong khi thu dong véi phin loc PUF dé quan
tric dI-PCB theo mua trong diéu kién khi hau nhiét d6i & mién bic Viét Nam la
hoan toan phu hop, dam bao dd tin ciy va dép tmg duoc yéu ciu cua cac phuong

phap quan tric.
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SUMMARY

SEASONAL MONITORING OF dI-PCBs BY USING
THE PASSIVE AIR SAMPLER WITH PUF FILTER

We have carried out seasonal monitoring of twelve congeners of dioxin like-PCB
(dl-PCB) in urban ambient air in Hanoi using passive air sampler with polyurethane
foam (PUF) filter. *C-labeled dI-PCB surrogate standards have been added on the
PUF filters at the beginning of sampling to evaluate the efficiency of dI-PCB
retention during the monitoring period. Most of *C-labeled dI-PCBs are stable and
well maintained on the PUF filters in all seasons. In general, the efficiency of their
retention ranged from 27.2% to 190%. The concentration of native dI-PCB
congeners, which found on PUF filters with or without “C-labeled dI-PCBs in
different seasons have a coefficient of variance < 35%. It means that this sampling
method has good replication. Profile of dI-PCBs in ambient air in the study area has
been determinated. PCB#118 always has the highest concentration from 15.3 to 62.4
pg/filter/day. Total TEQg.pcas highest is 0.063 pg/filter/day in winter of 2013. The
results indicated that seasonal monitoring of dI-PCBs may be carried out by using

passive air sampler with PUF filter in the tropical climate in Northern Vietnam.

Tir khéa: dI-PCB, quan trdc khéng khi thu déng theo mia, phin loc PUF.

Nhan bai ngay 03 thang 6 nam 2014
Hoan thién ngay 28 thang 9 nam 2014

Phan vién Hoa - Moi truong, Trung tdm Nhiét doi Viét - Nga

76 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 07, 10 - 2014



