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TOM TAT

Thuay ngan (Hg) la kim loai doc hai do ddc tinh tich 10y sinh hoc trong méi trudng va khong khi la
moi trudng quan trong trong chu trinh sinh dia hoa cdia Hg. Phuong phap 10-5 (US-EPA) dé xac
dinh Hg trong khong khi dugc st dung rong rai tuy nhién it dugc khado sat tai khu vuc nhiét ddi
gid mua nhu Thanh phé H6 Chi Minh (TPHCM). Bai bdo nay trinh bay viéc khao sat va téi uu hoa
phuong phéap 10-5 cho thiét bi WA-5F, NIC nham ap dung do dac Hg trong khong khi tai TPHCM
clng nhu khu vuc nhiét dsi gié mua. Cac khéo sat bao gébm: nhiét d6 va dé 6n dinh clia by vang,
van téc va thai gian 18y mau, st dung bay soda lime, su &n dinh clia mau blank, va do 15p lai ctia
phuong phép. Két qua cho thay bay vang NIC c6 do 6n dinh cao vdi hiéu suét thu hoi (H%) > 95%
trong khodng nhiét dé lay mau tir 30—150°C, do dé bé gia nhiét cho bay vang la khéng can thiét.
Vi van téc 1ay mau tir 0,3-2,5 L/phdt, H% déu dat > 95% va van téc 0,5 L/phut duoc khuyén nghi
cho ldy mau 12—24 gio. St dung bay soda lime la can thiét nham bao vé bay vang trong qua trinh
ldy mau. Mau blank cho thdy su nhiém ban thu déng la khéng dang ké sau 30 ngay, chiing minh
quy trinh bdo quan tét cho nhing chién dich ldy mau dai ngay. Ngoai ra, trung binh sai léch vé
néng do Hg gitta 2 mau 1dy song song < 10%, pht hap vdi tiéu chudn tir cac mang ludi quan trac
I6n trén thé gidi. Tom lai, viec dp dung phuong phéap 10-5 trong quan trac Hg trong khong khi tai
TPHCM la pht hgp. Ngoai ra, bai bdo cung cdp mét phuong phéap dé thu thap di liéu Hg tai Vit
Nam va Bong Nam A, khu vuc phat thai Hg vao khéng khi cao nhung rét thi€u di liéu quan trac

duoc béo céo.

Tu khoa: thay ngan, 10-5, WA-5F, khong khi, Thanh phé HO Chi Minh

GIGI THIEU

Thty ngan (Hg) 1a mot kim loai doc hai do dac tinh
tich Ity sinh hoc trong méi truong, va dugc chip nhan
rong rai nhu mot chat 6 nhiém toan ciu vi Hg c¢6
thé dugc phén tan toan cdu théng qua van chuyén
khi quyén tim xa'?. Trong khéng khi, Hg t6n tai
& ba dang chinh la Hg nguyén t6 dang khi (GEM),
Hg oxy héa dang khi (GOM) va Hg lién két trong bui
(PBM)3~7. Téng 2 dang GEM va GOM dugc goi 1a
t8ng Hg dang khi/hoi (TGM)®°. Viéc do dac va khao
sat dac trung Hg trong khi quyén 1a quan trong tit d6
c6 thé hiéu dugc dac trung vé ngudn phat thai cling
nhu dé xudt cac bién phap giam thiéu 6 nhiém b0,
Chau A 1 khu vyc c6 ngudn phét thai Hg nhan tao
16n (chiém hon 40% tdng phét thai Hg nhén tao), va
Dong Nam A 13 diém néng vé phat thai Hg vao khong
khi, tuy nhién nhiing nghién ctiu vé Hg trong khong
khi tai day van con rit han ché*711,

Do tinh chit toan ciu cta 6 nhiém Hg trong khong
khi, nhiéu mang luéi quan tric Hg da dugc thanh lap
nhu CAPMoN cuia Canada, AMNet ctia My, GMOS
trén toan ciu '>~1¢. Ngoai ra, tli nim 2013 mang luéi
Chau A-Thdi Binh Duong (APMMN) gidm sat Hg

dugc thanh 1ap, chu trong quan trac Hg trong nuédc
mua tai Pong Nam A trong d6 c¢6 Viét Nam 7. Tit
ca cac mang ludi quan tric thudng théng nhit trong
phuong phap quan tric nham dim béo dii liéu c6 thé
so sanh v6inhau*. Ca phuong phap quan tric lién tuc
va 14y mau tht cong déu dugc stt dung tai cdc mang
luéi, trong d6 phuong phéap I0-5 do co quan bao vé
moi trudng My (US-EPA) cong b 1a tiéu chudn dugc
&p dung rong rii nhit '°, Tuy nhién, cdc mang luéi
quan tric 16n thudng dugc thiét lap tai cac khu vuc
on d6i va han déi (My, Canada, Chau Au), rat it cac
nghién ctiu khao sét tai khu vic nhiét d6i gié mua véi
diéu kién khi hau hoan toan khac biét 1, diéu dé dat
ra ciu hoi vé su phu hgp ctia phuong phap I0-5 tai
nhiing vi tri quan trac nay.

Phuong phép I0-5 dugc thiét1ap dé phan tich ca 2 pha
(pha khi/hoi va pha hat), trong d6 Hg pha khi dugc
phén tich béng cach tao hon hong Hg véi vang, giai
hép & nhiét d6 cao va dinh lugng bang phuong phap
phé huynh quang nguyén ti (AFS). Pha hoi chiém ti
1& cao (> 95%) trong tong Hg khong khi va la muc tiéu
khéo sat. Theo hudng dan ctia 10-5, d6i véi viéc 18y
mau pha khi, yéu cdu vén t6c 1y mau du thdp dé cho

Trich dan bai bdo nay: Phi N L S, Huong P T D, Ngan T A, Hién T T. Khao sat va téi uu héa quy trinh
phan tich thay ngan pha khi trong khéng khi nham ap dung tai Thanh phé Hé Chi Minh, Viét Nam.
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phép Hg dugc hdp phu t6i vu trén 16p vétliéu. Van téc
l4y mau dugc khuyén nghi la tit 0,3-0,5 L/phit tng
v6i thoi gian 1dy mau tii 12-24 gio. Nhiét do bay vang
6n dinh ¢ 50°C trong sudt qué trinh 14y mau bang mot
bo gia nhiét. Ngoai ra, tai ddu vao (trudc bay vang
14y mau) dugc khuyén nghi dit dung cu d€ can bui va
tap chit trong khong khi (filter, bong thaty tinh,...) '8,
Viéc t6i uu cdc thong s6 v€ qua trinh 14y mau 1a phic
tap va can c6 nhiéu khéo sat do anh hudéng caa diéu
kién moi truong, do d6 khong phai ltic nao céc viéc
14y mau ciing thyc hién giéng hoan toan nhiing thiét
lap tl 10-51%20, Ngoai ra, 10-5 dugc ti uu héa dya
trén hé thong thiét bi phan tich Hg Tekran ctia My,
khéc v6i hé théng thiét bi thuong dugc st dung tai
khu vyc Chau A (nhu WA-5F, NIC Nhat Ban). Do
d6, viéc thuc hién céc khio sat nham danh gid sy phu
hgp ctia IO-5 trén hé thong thiét bi WA-5F 1a diéu can
thiét.

Tu nhiing ly do trén, cic thong s6 van hanh dua trén
10-5 cho thiét bi WA-5F, nham 4p dung d€ do dac Hg
trong khong khi tai TPHCM dugc khao sat va téi uu
héa. Khdo sat cht trong viéc t6i uu hda quy trinh
14y mau khong khi ngoai troi va dua ra cac thong s6
khuyén cdo d€ ap dung cho cac muyc tiéu 1ldy mau khéc
nhau. Ngoai ra, khao sat ciing dong thoi so sanh két
qua gitia phuong phép dugc t8i uu v6i chuén theo 10-
5 nham danh gid d¢ tin cdy. Két qua thu dugc ti khao
sat nay cung cdp cong cu quan trong dé thu thap di
liéu vé néng do Hg trong khong khi tai TPHCM ciing
nhu khu vuc nhiét déi gié mua, gép phan ning cao
hiéu biét vé chu trinh Hg toan cau.

PHUONG PHAP
Vi tri nghién cttu

Viéc khao siat dugc thuc hién tai phong thi
nghiém chuyén sau vé Hg, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Quéc Gia-HCM
(10,8756°N-106,7992°E, Hinh 1). Cac khao sat
dugc thuc hién v6i diéu kién moi trudng khong khi
ngoai troi va vi tri 14y mau khao sit dugc dit trén
tang thugng day G cta trudng (Hinh la). Phong thi
nghiém dugc trang bi hé thong phan tich Hg WA-5F
kém hé thong auto sampler (TC-WA) va cac thiét bi
thi nghiém khi phu hgp cho viéc thuc hién nghién
ctu va thudng xuyén dugc hiéu chuin nhim dam
bao d6 chinh xac ctia phép do.

Lay mau va phan tich Hg trong khéng khi
xung quanh.

Nghién cttu thiét k€ quy trinh chuén bi miu, 14y mau,
duong chudn dya theo I0-5 va céc tai liéu tham khéo

c6 lién quan di dugc ap dung trén thé gisi®!8-21,
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Theo d6 Hg trong khong khi dugc thu thap bing cach
bom hut khong khi qua hai bay vang néi ti€p nhau.
Béy vang s6 1 gili vai tro chinh trong hip phu Hg va
bay vang s6 2 hip phu mét lugng nho Hg c6 thé chua
dugc hdp phu hét ¢ bay 1. Két thic lay mau bay vang
dugc dit vao Ong thuy tinh chuyén dung, boc bing 2
16p tdi zip va dua vé phong thi nghiém d€ phan tich.
Mau Hg dugc phan tich bing thiét bi WA-5F, thiét
bi nay st dung ky thuéat hdp phu va giai hdp 2 budc
(DSGA) két hgp véi ddu do AFS (Hinh 1c), ky thuat
DSGA ciing dugc st dung béi thiét bi Tekran 2600,
M§. Khi phan tich, cac bay vang (mu) dugc dit vao
bd chuyén mau ty dong TC-WA (Hinh I1c) theo thid
ty. Khi bat dau phén tich, bo gia nhiét trong TC-WA
gia nhiét dén 600°C d€ chuyén toan by Hg da hdp phu
thanh Hg(0) sau d6 dua vao hip phu trén bay vang thi
2 trong thiét bi WA-5E. Tiép theo, bay vang 2 dugc gia
nhiét, hoi Hg dugc giai phéng dugc chuyén dén dau
do AFS va Hg dugc xac dinh tai budc séng 253,7 nm.
Dbé dinh lugng néng d6 Hg, dudng chuin ctia Hg(0)
dugc thuc hién trude khi phin tich méu st dung thiét
bi tao hoi Hg(0) MB-1 NIC véi nhiing thé tich khac
nhau tit 1-100 pL (7 diém) ng v6i lugng Hg tit 0,02-
2,5 ng. Cac duong chuén dat gid tri R%> 0,9999 va do
1éch trung binh ctia hé s6 dép tng (response factor;
RF=tin hiéu/ng Hg) giiia cic diém < 3% dugc st dung
dé tinh todn gia tri néng do mau.

Gi6éi han phat hién va khoang tuyén tinh
cGia dudng chuan theo WA-5F

Gidi han phat hién ctia phuong phap dugc tinh todn
dya trén dudng chuén theo phuong trinh (1). Day la
gii han phat hién dugc udc lugng dua trén LOD clia
thiét bi WA-5F va thé tich 14y mau dy kién cho 24 gio,
khong phai la LOD dugc xdc dinh trén mau nén thit.

3,3x0
S % 0,72

MDL = 1
Trong do:

MDL: Giéi han phét hién (pg/m>)

o: Do léch chudn cua gid tri RF

S: Gid tri RF trung binh

0,72: Thé tich (m?) u6c lugng ting véi thoi gian iy
mau 24 gi6

Theo bdo cdo ctia hing NIC, hé thong WA-5F ¢6
khodng tuyén tinh t6t trong 0-10 ng Hg. Tuy nhién,
viéc dua mot lugng 16n (> 6 ng Hg, 60% gidi han trén
(10 ng) ctia khoang tuyén tinh dugc bao cdo boi hang
san xudt) '® vio hé thong trong thoi gian dai, c6 thé
gy hiéu tng luu d6i véi thiét bi, vi vay viéc khao st
dugc thuc hién tit 0-5,5 ng Hg.
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(a)

(c)

Hinh 1: Vj tri I8y mau tai tang thugng nha G, Trudng Dai hoc Khoa hoc Ty nhién, Khu d6 thi PHQG-HCM (a); phong
thi nghiém chuyén sau vé Hg (b); hé théng phan tich Hg WA-5F va hé théng chuyén mau ty déng TC-WA (NIC,

Nhat Ban) (c).

Khdo sat cac théng sé trong qua trinh lay va
bdo quan mau

Duia vao thiét ké theo 10-5, da thuc hién cic khao sat
lién quan dén ldy va bao quan mau bao gom (1) nhiét
d6 va d6 6n dinh ctia bay vang, (2) van t6¢ ldy mau va
bién ludn vé thoi gian 14y mau, (3) cé/khong c6 bay
soda lime, (4) nhiém Hg thu dong ctia mau blank, va
(5) 46 lip lai ctia gid tri ndng d6 va so sanh véi két qua
tit Tekran 2600.

Nhiét dd va dé én dinh cta bay vang

Nhiét d6 trong qud trinh 14y miu dnh hudng dén hiéu
suéit hdp phu (thu héi) ctia biy vang va theo I0-5, mét
bo gia nhiét sé dugc ldp dit d€ gitt nhiét do bay vang
6n dinh ¢ 50°C trong sudt qua trinh ldy mau. Ngoai
ra, biy vang ctia NIC tao thanh tit vang nano ciu trac
x0p diatomite nén kha nang bat gitt Hg dugc cho la
van hiéu qué tai nhiét d6 1én dén 200°C. Vi vay, da
khao sat hiéu sudt thu hoi cta bdy vang trén nhiing
nhiét d6 14y mau khdac nhau lan lugt tit 30°C (khong
khi ngoai tréi), 50°C, 100°C, 150°C nham dénh gia su
cén thiét ciia b gia nhiét trong diéu kién tai TRHCM.
Bay vang 1 dugc gia nhiét v6i cac nhiét d6 khac nhau,
trong khi d6 bay vang 2, kiém tra hiéu suit thu hoi,
dugc d€ & nhiét do khong khi ngoai trdi. Téng s6 mau
thu dugc & khao sat nay 1a 12 miu (3 mau/muc nhiét
do).

Hiéu suét thu hoi (H%) dugc tinh dua vao phuong
trinh (2) va cach thiic tinh todn nay dugc ap dung cho
toan bo cac khao sat lién tiép theo.

Hiéu sudt thu héi (%) = (mHg; x 100)/(mHg; +
mHgy) (2)

Trong d6:

mHg;: Hg (ng) trén bay 1

mHg: Hg (ng) trén bay 2

Van téc 1dy mau va bién luan thai gian lay
mau

Van t6c 14y mau la yéu t6 quan trong khi do dac Hg
trong khong khi. Khao sat nay thuc hién véi cac van
t6c ldy mau 0,3; 0,5; 1,0; 1,5 va 2,5 L/phut, nham dédnh
gia H% dé tim ra van t6c t6i uu. Mbi méu dugc ldy
lién tuc trong vong 6 gio. Tl két qua khao sat, dua ra
bién luan vé thoi gian 14y mau dé€ dat két qua phan tich
tin cay. Khdo sét thuc hién 1dp lai 3 1dn/vén téc, tOng
s6 mau thu dugcla 15 mau va H% dugc tinh toan theo
phuong trinh (2).

St dung bay soda lime

Nhém loai bo céc tap chét gy anh hudng trén, bay
soda lime (NaOH va CaO, Sigma-Aldrich) ndi phia
trudc ddu vao cua hé théng ldy mau dugc st dung
(Hinh 2). Tuy nhién, viéc dit soda lime tai ddu vao
c6 kha nang géy sai 1éch két qua do, vi vay nghién ctiu
tién hanh khdo st danh hudng ctia soda lime dén nong
d6 Hg thu dugc. Hai mau dugc tién hanh 1dy song
song trong d6 c6 mot mau dugc gan soda lime va mau
con lai thi khong (Hinh 2). Mau dugc ldy trong 6 gid
va thi nghiém dugc thuchién 514n. Téng s6 mau dugc
thu trong thi nghiém 13 10 mau (5 cip mau).

Nhiém Hg thu déng theo thai gian

Bay vang sau khi dugc lam sach c6 khéa nang bi nhiém
Hg do hap phu thu dong Hg trong khong khi khi bao
quan. D€ danh gid miic d6 nhiém Hg thu dong cua
bay vang sau khi dugc lam sach (miu blank), mau
blank theo thdi gian dugc khéo sat. Mau blank dugc
dat trong 6ng thay tinh chuyén dung va boc ngoai véi
216p tui zip, bdo quan & nhiét d6 phong. Cic mau nay
dugc phan tich ham lugng Hg sau 3, 7, 10, 15 va 30
ngay. Tong s6 mau dugc thuc hién trong khao sat nay
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14 10 mau (2 mau/khoang thaoi gian va két qua blank
cao hon da dugc lya chon d€ bdo cdo).

Khéng gén biy soda
lime

Hinh 2: Bay vang ldy mau khéng c6 soda lime (trai)
va bay vang c6 soda lime (phai).

Khao sat do 1ap va so sanh véi két qua tir
thiét bi chuan trong 10-5 (Tekran 2600)

DéE danh gia d6 lip lai ctia phuong phép, khao sat da
14y mau song song trén 2 hé thdng 14y mau trong cung
thoi diém, véi thoi gian ldy mau 12 gio. D6 ldp trong
khdo sat nay dugc danh gid dya vao d¢ sailéch vé nong
d6 Hg gitia hai mau, néu < 10% dugc xem la phtt hgp
véi tiéu chudn ctia cdc mang lu6i quan tric Hg 16n
hién nay. Téng s6 mau dugc thuc hién trong khao st
nayla 5 cidp mau (10 mau).

Ngoai ra, cling dong thai so sanh két qua thu dugc ti
quy trinh t6i uu hoa cho hé thong WA-5F véi thiét bi
chudn trong I0-5 (Tekran 2600). Mau dugc 1dy trong
24 gid va 8 cdp mau (16 mau) dugc thuc hién. Mau
thu bang by vang NIC dugc phan tich tai phong thi
nghiém Trudng Pai hoc Khoa hoc Ty nhién. Mau thu
béng bay vang Tekran dugc phén tich tai phong thi
nghiém Pai hoc Quéc lap Trung Uong Pai Loan, la
phong thi nghiém tiéu chuin ciia mang luéi quan tric
Hg chéu A, Théi Binh Duong (Asia-Pacific Mercury
Monitoring Network, http://apmmn.org/), c6 nhiéu
kinh nghiém trong phén tich Hg.

KET QUA VA THAO LUAN

Gi6i han phat hién va khoang tuyén tinh
cha thiét bi WA-5F

Két qua tinh udc lugng MDL ctia phuong phdp trén
thiét bi WA-5F 1a khoang 0,004 ng/m? (ting v6i thé
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tich liy médu 0,72 m3). Gidi han phét hién nay th&p
hon rat nhiéu lan so v6i nong do nén cta Hg trong
khéng khi & bic ban cdu (1,50 ng/m?), chting minh
rdng hé th6ng WA-5F 1a hoan toan phit hgp cho phép
phén tich Hg trong khong khi xung quanh. Bén canh
do, két qua khao sat cho thay hé thong WA-5F tuyén
tinh tt (R?= 1) trong day néng do 0,02-5,50 ng Hg
(Hinh 3). K&t qua nay chiing minh d¢ tin cdy ctia hé
théng ctia NIC trong phén tich Hg khong khi véi day
noéng do ti pg dén ng, c6 thé ting dung trén nhiéu
khoang thdi gian 1dy mau khac nhau tit 30 phut dén 60
gi®s tuong ting ndng d6 Hg ngoai trdi khodng 2 ng/m>.

2500 -
y =430,9x + 1,04
RZ=1

2000 |

1500 4

Speak (Area)

1000 4

500 -

0 T T T T T 1

mHg (ng)

Hinh 3: Tuong quan gitta khéi lugng Hg (ng) va dién
tich peak (Area)

Khao sat cac théng sé lién quan qua trinh
ldy va bdo quan mau

Nhiét dé cua bdy vang trong qud trinh Idy
mau

Két qua khao sat cho thdy hiéu suit thu hoi cua bay
vang tai tit ca cac nhiét do khao sat (tit 30-150°C)
déu dat > 96%, chiing minh bay vang NIC c6 khoang
nhiét d6 lam viéc rong. Hiéu sudt thu hoi gidm nhe
(96,5%) & nhiét d6 150°C so v6i 99,1% tai 30°C cho
thdy phin nao anh hudng ctia nhiét do dén kha nang
bt gitt Hg trong dong khong khi. Tuy nhién, hiéu suét
96,5% van dat yéu cau va c6 do tin cay cao d6i véi phép
do. B0 gia nhiét theo I0-5 dugc trang bi nhim 6n
dinh nhiét 6 trong qua trinh 14y mau va trong nhiing
trudng hgp nhiét do c6 thé thip hon 0°C, gay dong
béng hoi nudc, tai cac quoc gia c6 khi hau 6n déi hodc
han d6i. Doi v6i TPHCM, nén nhiét d¢ khong khi
ngoai troi thudng trong khoang 25-35°C va duy tri
8n dinh quanh nam’, do d6 véi két qua thu dugc ti
khao sat nay thi hé 14y mau tai TPHCM khong cin lap
bo gia nhiét.
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Vén téc ldy méu

Két quéa khdo sét tai 5 van t6¢ 14y mau (0,3-2,5 L/phut)
déu cho thdy ham lugng Hg hip phu tai bay vang 2 1a
rit nho (0,008-0,08 ng/m?) so véi Hg dugc hdp phy
tai bay vang 1 (1,44-3,67 ng/m3). Hiéu suét thu hoi
dao dong tii 96,9-99,3%, cho théy rang bay vang NIC
6 thé vian hanh véi hiéu suit thu hoi dat yéu cdu trong
khoéng véan t6c ldy mau rong.

Hiéu sudt thu héi c6 xu hudng giam khi vin toc
14y mau tang (ti 99,3% tai 0,3 L/phut con 97,3% tai
2,5 L/phut), nhung su chénh léch 1a khong dang ké,
tuong tu cho cic vin t6¢ khdc. Két qua khao sit nay
gitp nhén dinh rang bay vang NIC linh dong trong
nhiéu phuong 4dn 14y mau khac nhau. Thi duy, khi
14y mau khong khi xung quanh theo 10-5 (12 dén 24
gid), nghién ctu dé xudt st dung véan t6c 1ldy mau 0,5
L/phut. Viéc chon vén t6c nay do 2 yéu td, thii nhit
cacloai bom 14y mau thuong mai thudng dé dang diéu
chinh luu t6¢ 0,5 L/phit hon 1a 0,3 L/pht, thi 2 véi
van téc nay téng lugng Hg (ng) hip phu trén biy vang
thudng nim trong khoang tuyén tinh t6t nhit cta
duong chuin. Khong nén lya chon van téc 14y mau
vugt quéd 2,0 L/phit vi téng lugng Hg c6 trong bay
vang 1a >5 ng (ting v6i néng do khong khi 2 ng/m?),
c6 kha ning gay hiéu ting luu trong hé théng phan
tich. Ngoai ra, bdy vang c6 dudng kinh nhé (4 mm)
va l6p vétliéu tuong déi day (12 mm) viéc 14y mau véi
van tdc cao trong thoi gian dai sé tao ra ap luc 16n 1én
16p vat liéu diatomite, giy t6n hai dén by vang. Tuy
nhién trong mét s6 trudng hop, viéc 14y mau dugc
thiét ké chi dién ra trong thoi gian ngén (vai gio) thi
van toc tii 1-1,5 L/phit dugc khuyén nghi st dung
nhdm thu dugc lugng Hg du 16n dam bao do tin cay
ctia phép phan tich.

S dung bay soda lime

Két qua khao sat cho thdy nong do Hg ctia hé khong
cbva co st dung soda lime1a 2,48 £ 0,33 ng/m3 (n=5)
va 2,47 £0,54 ng/m3 (n=5), chting minh khong c6 sy
khéc biét ddng ké (Wilcoxon, p=0.89) gitia 2 hé théng.
Tt d6 két ludn ring viéc st dung bay soda lime khong
gy anh hudng dén két qua Hg trong khong khi. Soda
lime da qua xu ly v6i d6 tinh khiét cao dugc cho 1a
khong hdp phu Hg(0) trong khong khi va do d6 khong
giy anh hudng dén két qua phan tich, két qua nay
cling phit hgp véi nghién ctiu trude day 9202223,
Nhiém vu chinh cta by soda lime 1a loai m¢t phan
d6 4m, bui, cac hgp chit halogen va hgp chit dé bay
hoi,... 1a nhiing tac nhan c6 thé lam gidm hiéu suét
hép phu ciing nhu gy hu hai by vang. TPHCM va
céc khu viic nhiét d6i gié mua thudng c6 do 4m khong
khi cao quanh ndm, ngoai ra cdc khu vyc d6 thi l6n

nhu TP.HCM khong khi c6 chtta nhiéu bui, hgp chat
débayhai”*»?°, Do d6, viéc sti dung soda lime la cin
thiét d€ bao vé by vang trong qud trinh 14y mau.

Nhiém Hg thu déng theo théi gian

Lugng Hg hép phu thu dong trong cdc mau khao st
tuong ting v6i khoang thoi gian bao quan 3-30 ngay
la 0,24-1,65 pg (Hinh 4). Midc du c6 su tang nhe vé
lugng Hg & cdc mau c6 thoi gian luu dai hon 7 ngay
nhung nhin chung déu thip hon dang ké so v6i MDL
ctia phuong phép do do c6 thé coi nhu khong déng
ké&. Hon thé nita, dién tich peak trung binh ctia mau
khdo séat (0,09-0,59, Hinh 4) thdp hon nhiéu lan so
v6i dién tich peak clia diém déu tién ctia duong chudn
Hg (9,57). Phuong phép bédo quan bay vang trong 6ng
chuyén dung va boc bang 2 16p tui zip c6 thé ngin
ngtia dugc sy nhiém bén thu dong tit mdi trudng xung
quanh. Két qué nay ching minh ring sy nhiém Hg
thu dong tu khong khi d6i v6i mau blank la khong
dang ké sau 30 ngay luu miu va két qua tuong ty cing
dugc rut ra cho mau thét vi cdch thiic bio quan cta 2
loai miu nay 1a hoan toan giéng nhau. Nhin chung,
nhiing két qua nay cho théy su phi hgp ctia quy trinh
cho nhiing chién dich 14y mau dai ngay.

2,54 r5
—e— Speak (Area)
—4—m Hg (pg)
2,04 4
T
2 154 33
5 2
& 1,0 2 E
/ ~— |
05 = / [ — s
///
0,0 0

3 ngay 7ngay 10ngay 15ngay 20ngay 30 ngay

Hinh 4: Khéi lugng Hg (pg) va Speak (Area) mau
blank khao sét theo thai gian.

Khao sat dé lap lai va so sanh véi thiét bi
chuéan trong 10-5 (Tekran 2600)

Hinh 5a thé hién két qua so sinh néng do Hg dugc
14y song song va phan tich biang thiét bi WA-5E. Gid tri
noéng do Hg trung binh thu dugc lan lugt la 1,82+0,47
ng/m3 (n=5) va 1,90+0,54 ng/m3 (n=5) cho hé thu
mau 1 va 2. Mic du c6 sy chénh léch vé n6ng do gitia
2 hé théng 14y mau nhung khong cé su khac biét vé
mat thong ké gitia 2 két qua trén (Wilcoxon, p= 0,14).
Céc mau khao sat ¢ do léch tuyét doi tit 0,2-9,6% véi
gid tri tuyét d6i do 1éch trung binh 1a 5,9%. Cac gia tri
d6 1éch >10% cho thiy d¢ lap lai ctia phuong phap la
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Hinh 5: So sanh két qua phan tich tir hai mau 18y song song trén hé WA-5F (a); So sanh két qua do dugc tur hai hé
thong Tekran va NIC WA-5F (b); Tuong quan gitta két qua phan tich ciia hé WA-5F va Tekran (c).

phu hgp véi tiéu chuin ti cic mang ludi quan tric16n
trén thé gi6i '271°,

Hon thé nita, khéo sat da thuc hién 14y song song 8 cip
mau Hg trong khong khi sau d6 phan tich so sanh st
dung hé théng Tekran 2600 va NIC WA-5F (Hinh 5b).
Két qua nong do Hg thu dugc lan luot la 2,07+0,38
ng/m3 (n=8) v§ihé Tekran va 2,064-0,41 ng/m3 (n=8)
v6i hé WA-5F va khong c6 sy khéc biét vé mit thong
ké (Wilcoxon, p=0,58). Nhin chung d¢ léch tuyét dsi
trong khao sat nay 1a 1,7-7,2%, ludn thip hon 10%,
phu hop véi cdc tiéu chudn vé chit lugng dii liéu theo
cac mang ludi quan tric. Bén canh do, két qua danh
gid mdi tuong quan gitia nong do Hg phén tich bsi
2 thiét bi c6 hé s6 goc ~1 va hé s tuong quan ~1
(Hinh 5c), chting minh sy tuong quan rét tot gitia két
qua phén tich trén 2 hé thong. Tém lai, tii cac két qua
ctia cac khdo sat trong nghién ctiu nay da chiing minh
dugc ring viéc ép dung phuong phép 10-5 trén thiét
bi NIC WA-5F la phu hop tai khu vic TPHCM, két
qua do dac Hg trong khong khi Ia tin cdy va c6 thé so
sanh v6i cic mang luéi trén thé gidi.

KET LUAN

Bai bdo 1a nghién ctiu d4u tién trinh bay két qua khao
sat cac thong s6 lién quan dén phuong phép ldy mau
va phan tich mau Hg trong khong khi trén thiét bi
WA-5FE, NIC Nhit Bén tai siéu do thi, & trong khu vuc
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nhiét d6i gié mua § Dong Nam A (TP.HCM). Tii cac
khdo sat, nghién ctiu cung cip thong tin quan trong vé
tinh phtthgp va dé xuét mot s6 thay d6i nhdm ép dung
phuong phép IO-5 trong quan tric Hg khong khi tai
TPHCM cing nhu céc khu vuc nhiét d6i gié mua
khéc. Két qua nghién ctiu da chi ra ring bo gia nhiét
cho bay vang trong qua trinh 14y méu la khong can
thiét tai TPHCM, van t6c 14y mau 0,5 L/phuat dugc
khuyén nghi va viéc stt dung bay soda lime la can thiét.
Ngoai ra, viéc bao quén bay vang bang 6ng chuyén
dung cho thdy khong c6 su nhiém Hg thu dong dang
ké sau 30 ngay. Két qua nay cung cép thong tin quan
trong d€ thu thép dii liéu v€ néng d6 Hg tai Viét Nam
cling nhu khu viic Dong Nam A, noi dii liéu Hg trong
khong khi van con khan hiém.

LO1 CAM ON

Nghién ctiu nay dugc tai tr¢g bdi S¢ Khoa hoc va
Cong nghé Thanh phé H6 Chi Minh theo hgp déng
s6 39/2021/HD-QKHCN.

DANH MUC CAC TU VIET TAT

AFS: Automic Fluorescence Spectrometry

AMNet: The Atmospheric Mercury Network
APMMN: Asia-Pacific Mercury Monitoring Network
CAPMOoN: Canadian Air and Precipitation Monitor-
ing Network
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DSGA: Dual State Gold Amalgamation

GEM: Gaseous Elemental Mercury

GMOS: Global Mercury Observation System

GOM: Gaseous Oxidized Mercury

MDL: Method Detection Limit

NIC WA-5F: Ultra-Sensitive Gaseous Mercury Ana-
lyzer (Nippon Instruments Corporation, Japan)
NIER: National Institute of Environmental Research,
Republic of Korea

NIMD: National Institute for Minamata Disease
PBM: Particle-Bound Mercury

TGM: Total Gaseous Mercury

TPHCM: Thanh phé H6 Chi Minh

UNEP: United Nations Environment Programme
US-EPA: United States Environmental Protection
Agency

XUNG POT LO1iCH

Nhom téc gid xin cam doan rang khong c6 bt ky xung
dot loi ich nao trong cong bd bai bao.

DONG GOP CUA TAC GIA

Tac gid Nguyén Ly Sy Phu thiét ké va gidm sat cac thi
nghiém, viét ban thao dau tién.

Tac gia Pham Thi Diéu Huong thuc hién cac thi
nghiém, gop y ban thao.

Téc gia Tran Anh Ngan gép y va hoan thién noi dung
cho ban thao.

Tac gia T6 Thi Hién gop y va hoan thién ndi dung cho
ban théo.

Tat ca cac tac gid da dong thuén ban thdo cudi cuing.
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Investigating and optimizing a method to determine atmospheric
mercury for application in Ho Chi Minh City, Vietham

Ly Sy Phu Nguyen'-2*, Thi Dieu Huong Pham'2, Anh Ngan Tran"2, To Thi Hien'2

ABSTRACT

Mercury (Hg) is a toxic of global concern due to its bioaccumulation in the environment and the at-
mosphere which is an important environment in the biogeochemical cycle of Hg. 10-5 method (US-
Use your smartphone to scan this EPA) is the most common analysis method to measure the concentration of atmospheric Hg. How-
QR code and download this article ever, few studies have been done in tropical monsoonal areas such as Ho Chi Minh City (HCMC).
This paper reported the investigation and optimization of the I0-5 method for WA-5F, NIC with the
purpose of measuring the atmospheric Hg in Ho Chi Minh City as well as other tropical monsoon
regions. The sampling temperature of gold trap, sampling flow rate and time, use of soda lime, pas-
sive Hg infection over time, and concentration repeatability were investigated. The results showed
that the NIC gold trap was in good stability with recoveries (H%) always higher than 95% for tem-
peratures of 30—150°C. Because of the tropical climatology in HCM City, a heater for the gold trap
was not necessary. The recoveries were > 95% for sampling rates of 0,3—2,5 L/min. A sampling rate
of 0,5 L/min for 12—24 hours sampling periods as well as a soda lime trap to protect the gold trap
during sampling were recommended. Testing the gold traps blank showed a negligible passive
contamination after 30 days of storage, demonstrating the suitability of the procedure for long-
term sampling campaigns. In addition, the average difference in the Hg concentration between
two parallel samples was less than 10%, consistent with standards from the professional monitor-
ing networks worldwide. In general, applying the 10-5 method in monitoring the atmospheric Hg
in HCM City was suitable. Moreover, the obtained result offered a suitable method to collect the at-
mospheric Hg data in Vietnam as well as in Southeast Asia where the anthropogenic Hg monitoring
data were limited.

Key words: mercury, I0-5, WA-5F, atmosphere, Ho Chi Minh City
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