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XAC PINH MOT SO KIM LO Al NANG TRONG BUI KHONG KHi B ANG PHUONG
PHAP VON-AMPE HOA TAN

T6 Thi Hién, Dwong Hiru Huy
Truong Pai Hoc Khoa Hye Ty Nhién,PHQG-HCM
(Bai nhin ngay 21 thang 03#m 2011, hoan chh sra chia ngay 14 thang 09@m 2012

TOM TAT: Luong Wt cac kim lai 1a thanh plin héa e nguy hém chia trong hut bui, gay ra

rat nhiéu bénh nguy hém. Viéc xacdinh chinh xac hamebng aia cac kim lai 1a hét sic an thiét, qui

trinh phan tichioi hoi dé chinh xac vaié ding cao. Daid, phrong phap von-ampe hoa tan layahng
phéap phu bp cho vic xacdinh krong et cac kim lai Zn, Cd, Pb, Cu, Co, Ni.d® nhiéu théng 8 da

duoc khio sat va éi wu héa, gbi han phat hén cia cac ion kim lai nay la zn(ll) 3,47, Cd(Il) 0,34,
Pb(Il) 0,59, Cu(ll) 0,68, Ni(ll) 2,51, and Co(Il)@6 ppb vais chinh xac cao (< 5% ). & nhiéu tr cac
ion khac @ng diroc phan tich mit cach f mi. Mau duwoc phan hiy trong 10 vi séng cho i suit thu i
tir 96,7%dén 106%.Uu diém aia pheong phép ladon gian, chon loc, d6 nhay cao. Miu bui duwoc lay
tir thang 34én thang 6/20094 cac Vi tri chiu anh heeng khac nhawfai dién cho khu vc dan e, khu

viec giao thong va khu cdng ngpi Nong @6 kim lagi trdi réng thip nhit 1a coban 0,06 ng/fva cao
nhdt la kém 505 ng/ M Nhin chung, hamsbng kim lai chi thdp hon TCVN 5937:2005 va da#ing

trong khaing tr 1,53-26,84 ng/ f

Tir khoa: kim lazi ngng, pheong phap von-ampéanh gia pli nhiém.

1.PAT VAN PE

O nh&m bui gay ra nhdu tac dong anh
hudng src khoe con ngoi, khéng nliing Vay
anh hrong aia hat bui con phu thuoc vao thanh
phin héa kc caa né [1]. Vi di bui chra cac
kim loai Pb, Hg gay ra cacébh nh&m doc rat
nguy hém; bui quing va cac bp chit phong
xa, chit hgp chra Cr(VI1), As, Cd...gay ra cac
bénh ung thr; bui thach anh, hi amiang...gay
xo héa pli[2]. Hon nira, 6 nhém bui gay ra
nhitng anh hrong nhit dinh déi véi méi treong
dét va nrée, vi khi cac ht bui sa ing € di vao
mdi treong dat haic neéc, do d6 cac cht 6

nhiém chra trong cac #t bui s& luu gitt & cac

moi treong dé, gay 6 nlm cho méi teong dat
va nréc.

Luong Wt cac kim lai ning déng gép mt
phin khéng nb vao & nhEm moéi turong,
ching céanh hréng nghiém tng l&n clt
lugng aia ke sinh thai. Cac kim kg nang co
kha nang tich Liy trong @ thé sinh \at gay ra
rat nhiéu tac ding va nh #ét. Trong nhing
nam gin day, c6 t nhicu nghién ¢u v& méi
lién he gitra grc khoe con ngoi véi luong ét
cua cac kim lai doc chra trong hat bui[3]. Mot
vai kim loai nhu Cu, Zné ham trong Wt thi
can thiét cho @ thé, tuy nhién it sb kim loai
khac nle Pb, Cd thi gayiéc ngays ham lrgng

vét. Hién nayd cac mrge phat trén ¢ ét nhicu
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nghién ¢u vé sy & nhém kim loai nang trong
bui khéng khi, ngoc lai & cac meéc dang phat
trién thi \in @& nay chra dugc quan tam[4].
Trong k¢ théng quan tic chit luong khong khi
tai Viét Nam khoéng c6 cac ¢hiéu aia kim laai

nang (ngai trir Pb). Dodé myc tiéu @a dé tai

nay la xaadinh ham frong aia Mot s kim loai

Zn, Cd, Pb, Cu, Ni va Co trongibkhdng khi¢

khu wrc thanh ph H6 Chi Minh (Tp.HCM),
gop phin vao véc nghién ¢u 6 nhém khong
khi.

Hién nay c6 it nhiéu phrong phap xadinh
ham bkrong kim laai trong kui khdéng khi nlx
phd hip thu 16 graphit GFAAS, ghphat x
cao n ghép kbi phé ICP-MS hdc phrong
phap von-ampe hoa tan, trodg phrong phap
GFAAS va ICP-MSdugc xem la plrong phap
chuan[5]. Tuy nhién changtoi hoi thiét bi rat
dat tién va chi phi gn hanh cao. Trong khi6
phrong phép von-ampe ngoaii diém gisi han
phéat hén thip, d6 dling vado chinh xac tong
duong wi phueong phap ICP-MS[6], con cdu
diém la chi phi 9n hanh &, don gian, phan tich
ddng thyi mot s ion kim laai.
2.THUC NGHIEM

2.1. Hba clit va thiét bij

Nitric acid, acetic acid, amonium chloride,

amonium hydroxide, sodium acetate, sodium

hydroxide, dimethylglyoxim dugc mua tr
Merck.

Tat ca cac dung gth chidn lam vic dugc
pha tr dung dch chuin gbc 1 g/L (Merck)
trong nréc siéu gch. Trongdd Zn(ll), Cd(ll),
Pb(ll), Cu(ll) dugc xacdinh trongdém acetate
pH~5 c6 Bng do 0.05 M va cht dién li KCI

0.06 M, con Co(ll) va Ni(ll) 8 dung dém
amoni c6 Bng dd 0.05 M va tac nhamo phic
la dimethylglyoxim (DMG) 2.13 M.

Mau dugc phan tich trén mayuc ph 757
VA (Metrohm) wi dién arc lam vic la dién
cuc giot thuy ngén treo (HMDE)dién axc phu
tro la dién arc platin (Pt) condién auc
Ag/AgCIl, KCI 3 M lam dién arc so sanh.
Trong qua trinh phan ticham dugc khidy tai
tbc d6 2000 rpm vaiugc sic khi N, nhim dudi
khi O, hoa tan.

2.2. Ldy méu va xir Ii miu

Mau bui dugc liy tir thang 3dén thang 6
nam 2009 #i cac i tri Ki tic xabPai hoc qubc
gia (KTX), Truong Pai hoc Khoa lvc tr nhién
(KHTN), S& khoa hoc cong ngh thanh pld Ho
Chi Minh (SoKHCN) va rit vi tri tai Khu
cbng nghép Bién Hoa Il (BH). $ di cé \i tri &
Bién Hoa la vi Bién Hoa la thanh dteong
nghiép vai rat nhiéu khu céng nglép tap trung
nhiéu nganh ngh Hon nira Bién Hoa &m sat
thanh pld H5 Chi Minh do d6 chit luong
khoéng khi thanh ph phan nao b anh hrong
boi sy phat thii tr cac khu cong ngép nay.

Bui tdng duoc lay bing giy loc i thay tinh
(ADVANTEC, GB 100R, kich théc 15 0.6
pum), trén maydy mau thé tich lon (SIBATA,
HV 1000F). Khéng khidugc hat \6i tc do
500 L.phdt trong vong 24 g@i, thé tich trung
binh ndi ngay la 720 rkhong khi.bé xac
dinh dang kHi luong hui, gidy loc ¢in duoc xir
Ii so bo biang céach &y ¢ 110-126C trong vong
2 giv, saudd mangdi hit 4m 48 giy truéc khi
can[7]. Ghy loc sau khidy miu ding cén phai

hatam 48 giy saudé msi candé xacdinh khbi
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luong hyi. Bé tranh nhém ban trong qué trinh
di chuyén va ko quin, giy loc cin phii goi
trong bao nhém véyng trong tui niya.

Hién nay, phan iy mau bing phrong phap
wot rat phd bién va duoc wng ding ong rai.
Phrong phapudt ¢é hai K thuat chinh |a nung
chay miu trong dung @th kiém va phan ty
hoic chét bing acid. Tuy nhién ptong phap
nung chiy bang kiém c6 nhéu rén cao va gi
han phat hén ding rt cao, dod6 phrong phap
phan iy bang acid thi phi ép cho véc phan
tich miu bui. Cac yéu t6 nhr nhiét do, ap sit
va acidanh hrong rt I6n hiéu qui phan tiy
mau, hon nira viéc tng dung vi séng vao & i
mau khong ch gitp ting hiéu suit xi i miu
ma con gim thoi gian phan by mau va gim
t6i da sr nhiém ban mau tir moi tnrong]8.

Trong bai bao nay, fin bui sau khi candé
xac dinh khbi luong duoc cit ldy mot phan t
cho vao mi 4ng teflon thém 10 mL HN®
65%, saut6 thuc hién pha niu trong 10 vi séng
theo clwrong trinh nhit bang 1 Mau sau khi
phan fiy loc qua mangdc 0,45 um, pin dung
dich thudugc dem di co6 an dé dudi bét acid
du. PHin con hi sau khi c6 gn hoa tan trong

HNO; 1% vadinh mrc [éndu 50 mL.
Bang 1.Chuong trinh nhét d6 10 pha nu vi

séng
Sothartw | Nhiét do Thoi gian
°C) (phat)
1 100 15
2 140 10
3 170 10
4 170 10

2.3. Qui trinh phan tich

Phrong phép tich gop hoa tan anod xung vi
phan (DPASV)ugc iing ding dé xacdinh cac
ion kim laai Zn(ll), Cd(ll), Pb(ll) va Cu(ll).
Trugc tién dua 10 mL ndu haic mot luong
mau nhd hon pha lodng thanh 10 mLihg
nudc siéu gch vao celldo, tiép d6 thém dung
dich dém acetat (CHCOONa+CHCOOH)
0,05 M, KCI 0,06 M pH~5 vaén hanh sc khi
N, trong vong 240 giaydong thoi khudy lién
tuc V6i téc d6 2000 vong/phit. Sau qué trinh
dudi khi la qué trinhdién phan tich gép dh
phan tich 40 hbn héng Wi thuy ngan, té tich
gop Hi vu 1a -1150 mV ( so & Ag/AgCl, KCl
3 M) trong vong 60 gidy va kly lién tc. Khi
d6 cac ion zn(ll), Cd(ll), Pb(ll) va Cu(lldong
thoi dugc tich gop 1én & mat dién arc, khi quéa
trinh tich gép hoanit nging khuiy dé dung
dich én dinh trong 5 giay. Sado6 tién hanh ghi
dong hoa tanat toc d6 quét tié 60 mV/s trong
khoang tr -1150 mV d&n +200 mV, khidé6
peak @a Zn(Il) xuit hién tai -1000 mV, Cd(ll)
xuit hién tai -600 mV, Pb(Il) xit hién tai -400
mV con Cu(ll) xut hién tai -105 mV. Nong do
caa Zn(ll), Cd(ll), Pb(ll) va Cu(ll)dugc tinh
toan king phrong phap thém ctim[9].

Trong khidd phrong phéap tich gép hoa tan
catot xung vi phan DPAJCS¥rgc st dung dé
xac dinh Co(ll) va Ni(ll). Twong tr nhr viéc
xac dinh céac ion kim lai trén, ndu sau khi
dugc dua vao celldo thém tép dung dch dém
amoni (NHCI+NH3) 0,05 M pH~9,4 va DMG
2,10* M, tién hanh khéy tron va sic khi N,
trong 300 gidy. Sadd tién hanh ap thtai -700
mV trong vong 30 gidy trondiéu kién khidy
tron dung dch lién tc, tiép dén dé yén dung
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dich trong 10 s. Sau khog thyi gian nay tén
hanh quét té tir -700 mV dén -1200 mV, i
tbc do quét tit 1a 20 mV/s, Kt qua thu duoc
thé dinh peak @a Ni(ll) xuat hién tai -980 mV
con Co(ll) 1a -1120 mV. Bng do caa Ni(ll) va
Co(ll) ciing dugc tinh toan Bng phrong phap
thém chdn[9].

2.4.Panh gia phoi nhiém

Dé danh gia phi nhigm USEPA (2005)ua
ra dai lugng lidu phoi nhiém trung binh
(LADD) [10]. Phaong trinh danh gia phi
nhiém ddi véi chit gay 6 nhim trong ui:
DAD, = C,xIRXRR«ABXETXEFXED

BWxAT

=> DAD , = aC, (mg/kg/ngay)

Trong d6: C,; Nong do chit & nhém trong

bui (mg/nT)
IR: Téc d6 ho Hip (m/h)

RR: Ti I¢ khong khi {ru giir trong ptoi (%)

ABS: Ti I& khong khi tru giit trong pli (%)

ET: Thoi gian pli nhiém (h/ngay)

EF: Tan xuit phoi nhiém (ngay/m)

ED: Khaing thyi gian phoi nhiém (nim)

AT: Thoi gian ptvi nhiém trung binh (ngay)

Dé danh gia i ro cac clt gay ung thr R, sr
dung phrong trinh sau: R= DAD x SF

Trongdd: R: x&c st bi ung thr khi tiép xtc

v6i chit 6 nhém trong sét thoi gian $ng.

DAD: nong do chit phoi nhiém
(mg/kg/ngay)

SF: I s cia chit 6 nhEm (mg/kg/ngay}

bé danh gia i ro cia cac cht khéng gay
ung thr HQ (Hazard quotient), tinh toan theo

R DAD "
cong thic sau: HQ = ——— RIfD: liéu tham
RfD

chiéu (mg/kg/ngay)

Tét ca dir lieu V@ SF va RFD & dung trong
bao cao nayd tir USEPA [11].

3. KET QUA VA THAO LUAN

3.1. Céac thdonganh hwéng qui trinh phan
tich

Céc ion kim lai Zn (1), Cd (1), Pb (ll) va
Cu (Il) dugc xacdinh dong thyi bang phrong
phap DPASYV, it nhiéu théng § nhur: nong do
cua cHit dién li, pH, thé tich gop va thi gian
tich gépanh hrong Ién tin h¢u da dugc khao
sat va tim ra thongdstdi vu nhr tronghbdng 2
Qui trinh xaadinh tém fit trong hai loréc:

Bwdc 1: Giai doan tich gop, cac ion kim i
dién phan tich gop vao thanh Bn hbng Wi
thiay ngan theo candmg sau: M* + 2e + Hg
— M(Hg)

Buéc 2: Giai doan quét th ghi dong hoa tan:
M(Hg) — M*" + 2e + Hg
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Hinh 1. (a) laduong cong von-ampeia Zn, Cd, Pb, Cu trongua hyi; (b) laduong thém chéin aia Pb. Trongtd

duong 1 trongtng tin hgu caa miu, duong 2, 3, 4 1a tin 8u thém chén.

Trong khido, phrong phap DPAJCSV phu
hop cho véc xacdinh Ni(ll) va Co(ll) trong
mai treong dém amoni va cht tao phrc DMG.
Trong phrong phép nay tréc tién cac ion kim
loai s& tao phrc wi DMG, saudé moi dugc
tich gop 1én B mat dién arc. Diéu dic biét 1a
cac phirc chit chi bi hip phi 1én B miat dién
cuc chr khéng to thanh Bn hdng nhr trong
phuong phap ASV. Céac théngdt6i wu nhr
nong do cua chit tao phrc, pH, thvi gian tich

gop, tié tich gép va cacam nhiéu...da duoc
liét ké trongbdng 3. Qui trinh xaadinh ding
gom hai giaidoan va tém it nhr sau:

Giai doan 1: Giai doan tich gop, ion kim
loai sau khi 80 phrc € dugc tich gép i -700
mV trong vong 30 gidy, canibg xay ra nhr
sau:  NI(DMG); (gung geny — Ni'(DMG)2 (p
phu)

Giai doan 2: Giai doan ghi dong hoa tan:
Ni"(DMG) (rip phy + 26 — Ni(DMG)2 (@ng ko

-300n |

-500n |

i

-a00n |
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Hinh 2. (a) laduong cong von-ampeia Ni va Co trong @&u bui; (b) laduong thém chén cia Ni. Trongdé duong

1 twong eng tin héu aia miu, duong 2, 3, 4 1 tin ku thém chaén.
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Bang 2.Cécdiéu kién ASV i uu cho véc xacdinh Zn, Cd, Pb, Cu trong4u bui.

. . Thai gian
. L Thé tich Thé hoa i 3
lon Nong d¢ chat nen (M) pH 3 tich gop
gop (V) tan (V) A
(giay)
Zn(11) 0,05 M (CHCOONa+CHCOOH)+0,06 M KCI 4,75 -1,15 -1 60
Cd(Il 0,05 M (CHCOONa+CHCOOH)+0,06 M KCI 4,75 -0,9 -0,6 60
Pb(Il) 0,05 M (CHCOONa+CHCOOH)+0,06 M KClI 4,75 -0,7 -0,4 60
Cu(ll 0,05 M (CHCOONa+CHCOOH)+0,06 M KCI 4,75 -0,35 -0,105 60
Bang 3.Cacdiéu kien AdCSV bi uu cho véc xacdinh Ni va Co trong @u bui
. i . Thei gian
5 3 Thé tichgop | Thé hoa o
lon Nong d¢ chat nen (M) pH tich gop
V) tan (V) o
(giay)
Ni(ll) 0,05 M (NH,CI+NH,0OH)+2*10* M DMG 9,4 -0,7 -0,98 30
Co(ll) 0,05 M (NHCI+NH,OH)+2*106* M DMG 9,4 0,9 1,12 30

Gidy loc gr dung dé 14y mau bui ludn chra
mét luong ion kim lai nhit dinh, vi t ching
phai dugc trr di. Mau tring ¢dm hoa cht +
becher + diy loc dugc chuin bi song song &
mau that. Két qua ham lrong kim laai thyc t
bing ©ng ham trong kim loai do duoc trr di
mau tring.

Dé xacdinh gibi han xacdinh LOD va gbi
han dinh krong LOQ @a phrong phéap ta én
hanhdo 11 rdu tring. Gisi han xacdinh LOD
dugc tinh theo nguyéni¢ 36, con gbi han
dinh lrong tinh theo nguyéni¢ 105, két qua
thu dugc cho tronduing 4.

Nham danh gia hiu qua cia qua trinh & li

mau, tién hanh thém it lugng d& biét chit

chuan vao mu, thyc hién phan iy miu nhr
qui trinh chungl§ang 1), saudo tinh toan Hu
suat thu i (H%). Két qua thu dugc (bang 4)
cho thiy phrong phap ¥ |i miu kha 6t, hi¢u
suit trung binh Am trong khéng tr 96,7 %
(Co)dén 106 % (Cu).

Ham lkrgng aia cac ion kim lai duoc tinh
bing phrong phap thém chim. Phrong phap
nay dugc sr dung vi né cho phép @mn anh
huéng aia rén mau lén tin héu phan tich.
Puong chdin duoc thiét 1ap dra trén ndi lién
hé giita rong do caa ion kim lai vai chiéu cao
cua peak,hinh lava 2a la duong cong von-
ampe ¢a Zn, Cd, Pb, Cu, Ni, va Co cdnnh
1b va2b la dudong thém chén cia Pb va Ni.

Bang 4.Gia tii giéi han xacdinh, gibi han dinh krong vado thu i cia cac kim lai

Kim lo ai LOD (ng/mL) LOQ (ng/mL) LOD in air (ng/m %) | Pé thu hdi (%) (n=5)
Zn 3,5 11,6 0,24 99,9+8,1
Cd 0,3 1,1 0,02 99,5+5,6
Pb 0,6 2,0 0,04 105,0 + 8,6
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Cu 0,7 2,3 0,05 106,1 +6,6
Ni 2,5 8,4 0,17 104,0+7,7
Co 0,06 0,2 0,004 96,7 +8,3
3.2. Ham ong kim loai trong bui TSP
TSP

pg/m?

80 ,f’/,,
60 [
n -
0 |-

KTX KHTN

So KHCN BH

Hinh 3. Ham krong hyi trung binh 4i cac v tri quan tic KTX: la ki tlc xadai hoc qubc gia; KHTN: & teong dai

hoc khoa lvc tu nhién; SOKHCN: la& khoa lvc cdng ngh va méi teong; BH: la khu cdng ngbp Bién Hoa

000 Zn 1,00 Cd 300,00 Pb
200,00 0.80 290,00
. o0 200,00
_hgixso‘oo E ' 5 150,00
040
£100,00 E' = 100,00
50,00 0.20 50,00
0,00 : : ! 0,00 T T T T TR
KTX  KHTNSo KHCN BH KTX KHTMSo KHCH BH KTHX  KHTNSo KHCMN BH
Cu Ni
10,00 1 2,00 014 Co
8,00 - 0,12
» 1,50 . 0,10
_ 6,00 A E E 008
E _ 51,00 W ),06
5 4,00 E 200
2,00 - 0,50 002 { -
0,00 +
000 I I 0.00 - ' : ' KTX  KHTN  So BH
KO KT S KTX  KHTHS0KHCN BH ’ KON

Hinh 4. Ham krong trung binh céc kim o trong hui khéng khi 4i cac v tri quan thc KTX: ki tac xadai hoc qubc

gia; KHTN: la trong dai hoc khoa e ty nhién; SoKHCN: & khoa lvc cong ngh va mdi teong; BH: [a khu cong

nghiép Bién Hoa .

Hién nay, theo tiéu ctim TCVN 5937:2005

ham irong hui téng TSP cho phép 1a 200

pg/n? (trung binh 24 @i), néu so sanh &i tiéu
chuén nay thi hamuong byi tong TSP 4i tat ca
céc \i tri quan tic déu ram trong géi han cho
phép. Tuy nhién &dang nhn thiy ring ham
lwong hui tdng TSP 4i KCN Bién Hoa Il cao

hon nhiu so i noi & Tp.HCM. Biéu nay c6
thé 1a do hat dong cong ngtip va hat dong
giao théng, vi vtri lay miu rat gan véi qudc 1o
1A va bao quanhd cac khu cong nghp Bién
Hoa I, Bién Hoa Il, Amata va Long Binh.
Khéng ch vay, ham lrong aia cac kim lai
nhue Zn, Pb @ng cao bn.
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Tir cac Kt qua phan tich kim lai cho thy,
céac kim lai quan tam Hin dién trong it ca cac
mau. Ham tlrong l5n nhy tay thbe vao fring
kim loai, trong d6 thip nhit 1a Co 0.01 ng/fh
va cao nht 1a Pb 523.41 ng/ibiéu dic bist
& ham trgong Pbo khu cdng nglép Bién Hoa
Il rdt cao so i ham kgng Pb trong 6i 6
Tp.HCM. Nhr d& biét mat d6 xe 6 Tp.HCM
l6n hon nhiu so \6i Bién Hoa, nlang ham
lwong Pb 4i nhé hon nhiéu. Bidu nay cho thy
ngwn phat thi Pb trong khong khi do ho
dong aia giao thdng 14t nho.

3.3.Panh gia phoi nhiém

Chit & nhBm di vao @ thé cha yéu qua ba
condudng @n ubng, hit thy va Hip thu qua da).
Tat ca cac condudng naydéu cé tac dng 1én

sirc khoe con ngoi, tuy nhién trong bao cao

nay ch tap trung vaodanh gia phi nhiém va
danh gia i ro qua coniuong hit th.

Dé danh gia phi nhiém, ngroi ta chia theo
d6 tudi thanh ba nhondéi tuong nhr sau: @i
6 tudi, tir 6-12 twbi va trén 12 tdi. Cac thdng
sb danh gia phi nhiém liy tor WHO[12]

Tir cac théng & va cong tirc tinh krong
phoi nhiém trung binh ngay, xatinh dugc
lugng phoi nhiém trung binh ngayi@ ba nhom
dbi twong, Kt qua dugc trinh bay tronddng 5,
bang 6, king 7.

Bing 5.Luong phoi nhigm kim loai trong bui hang ngay éa t em drdi 6 tudi

Pon vi: ug/kg/ngay Kim lo ai
Vi tri Zn Cd Pb Cu Ni Co

KTX TB 7,83E-03 | 1,45E-04| 2,34E-03 1,06E-03 2,94E-D4 4R,05

Cb 1,41E-02 | 2,20E-04| 5,38E-03 1,29E-03 7,08E-p4 9@BE

KHTN B 2,82E-02 | 2,02E-04| 4,04E-03 3,91E-03 7,76E-p4 9R;65

a) Cb 7,03E-02 | 3,72E-04| 1,07E-02 7,75E-038 1,88E-p3 5@BE
5  [sokHCN | TB__ | 213E-02 | 2,93E-04] 3,82E-03 2,62E-03 _ 1,63E-D4_4B:05
Cb 3,99E-02 | 5,52E-04| 1,06E-02 7,96E-03 3,12E-p4 7-BBDE

BH TB 9,69E-02 | 3,43E-04| 1,17E-01 1,58E-03 3,68E-D4 2B.05

Cb 2,58E-01 | 6,28E-04| 2,09E-01 2,39E-03 9,20E-D4 1.@0E

Bing 6.Luong phoi nhigm kim loai trong hui hang ngay éa t em 6-12 tai

Pon vi: ug/kg/ngay Kim loai
Vi tri Zn Cd Pb Cu Ni Co
KTX 8B | 7,21E-02 | 1,33E-03 2,15E-02 9,80E-P3 2,70E;03 2R;64
Cb | 1,29E-01 | 2,02E-03 4,95E-02 1,19E-p2 6,51E{03 8@6k
KHTN TB | 2,60E-01 | 1,86E-03 3,72E-02 3,59E-D2 7,14E;03 OR;Q4
a) Cb | 6,46E-01| 3,42E-03 9,88E-02 7,13E-p2 1,73Et02 408K
5 [ SoKHCN | TB | 1L96E-01 | 2,70E-03 3,52E-02 2,41E-D2 _1,50E/03 6,04
Cb | 3,67E-01| 5,08E-03 9,77E-02 7,33E-p2 2,87E{03 609K
BH B | 8,91E-01 | 3,15E-03 1,08E+00 1,45E-Dp2 3,38E;03 2E.64
Cb | 2,37E+00| 5,78E-03 1,93E+00 2,20E-D2 8,46E+03 1@BE
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Biang 7.Luong phoi nhidm kim loai trong hui hang ngay éa ngroi trén 12 ti

Pon vi: ug/kg/ngay Kim loai
Vi tri Zn Cd Pb Cu Ni Co
KTX TB | 5,58E-02| 1.03E-03 1.67E-OR 7.59E-p3 2.09E{03 5H04
Cb | 1,00E-01| 1,57E-03 3,84E-0R 9,21E-D3 5,04E{03 646K
KHTN B | 2,01E-01| 1,44E-03 2,88E-0R 2,78E-D2 5,53E+03 OH;04
<D( Cb | 5,01E-01| 2,65E-03 7,65E-0R 5,52E-D2 1,34E{02 304K
8 [ SokHCN | TB | 1,52E-01| 2,09E-03 2,72E-0p 1,87E-D2 1,16E[03 OH:64
Cb | 2,84E-01| 3,93E-03 7,57E-0p 5,67E-02 2,22E{03 5@2K
BN TB | 6,90E-01| 2,44E-03 8,36E-OL 1,13E-D2 2,62EJ03 0B;64
Cb | 1,84E+00| 4,47E-03 1,49E+q0 1,70E-p2 6,56E-03 98K
3.4.Panh gia rii ro [13]. Nhin chung khi so s&nlbivbdng 8thi xac
Dé danh i ro cia cac cht gay ung thr va Suit mic ung thr khi tiép xtc i bui chra cac
céc clit khdng gay ung thcan phii c6 cac ch kim loai nay cao bn tiéu chidn My khoang vai
sb SF va RfD. Theo USEPA, &i nay ch c6 lan, cao nht 1a 36,8 &n. Ch s HQ > 1 cho
dir ligu caa cac kim lai Cd, Co, Ni dod6 bao thdy kha ning gayanh hrong lén sc khoe. Boi
cdo nay chdanh gia @ng li ¢ cac kim lai v6i chét lugng khodng khidi cacdia diém khao
nay. Ging theo USEPA thi giaitR cao kn sat ¢6 chsd HQ rat nho, dodé & mot mic do
mot phan triéu (10° dugc xem 1a co i ro gay naodo nhiing hop chit nay khéng gay nguyah
ung thr. Tuy nhién, nic gia ti nay thayddi cho src khoe.

theo trng qubc gia va throng phii cao fon 10*
Biang 8. Nguy & gay ung tir (R) aaza Cadimi va Coban

KTX KHTN SoKHCN BH
B (63)) B Cb B Cb B Cb
Dudi Cd | 9,14E-07| 1,39E-06 1,27E-(C 2,34E-06 1,85H-06 B@8| 2,16E-06| 3,96E-06

6
6 tudi Co | 2,69E-07| 9,02E-07 2,34E-Q7 5,10E07 2,2058-07 E-@B| 4,82E-07| 1,37E-06
6-12 i | Cd | 8,38E-06| 1,27E-05 1,17E-Q5 2,15E-05 1,70E-0520B-05| 1,98E-09 3,64E-05
Co | 2,47E-06| 8,29E-06 2.16E-06 4.68E-06 2.02E-06 B®&@5| 4.43E-06| 1.26E-0%
6
6

Trén Cd | 6,49E-06| 9,89E-06 9,07E-(C 1,67E-05 1,32-05 EBE@B| 1,54E-05 2,82E-0%
12 tbi Co| 1,91E-06| 6,43E-06 1,67E-C 3,64E-06 1,57H-06 B@| 3,43E-06| 9,78E-06

Bing 9.Chi s HQ aia cac kim lai Cadimi, Coban, Niken va #n.

KTX KHTN SoKHCN BH
B Cb B Cb B Cb B Cb
Cd | 1,61E-04| 2,44E-04 2,24E-04 4,13E-04 3,26H-04 B18| 3,81E-04) 6,98E-04
Dudi Co | 457E-03| 1,53E-02 3,98E-03 8,67E03 3,73E-03 B | 8,20E-03] 2,33E-02
6 tudi Ni | 3,50E-07| 8,43E-07 9,24E-0f 2,24E-D6 1,94E;07 1B;07| 4,38E-07] 1,10E-06
Zn | 2,61E-05| 4,70E-0% 9,40E-Q5 2,34E-D4 7,10E-05 3H-G4| 3,23E-04f 8,60E-04
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Cd | 1,48E-03| 2,24E-03 2,07E-Q3 3,80E-03 3,00E-03 E®3| 3,50E-03 6,42E-03

.. | Co| 4,20E-02] 1,41E-01 3,67E-Q2 7,97E-02 3,43-02 B-QT| 7,53E-02 2,15E-01

612 b Ni | 3,21E-06| 7,75E-06 8,50E-06 2,06E-05 1,79E+06 2B;06| 4,02E-06 1,01E-0%
Zn | 2,40E-04| 4,30E-04 8,67E-Q4 2,15E-p3 6,53E-04 2H-,@3| 2,97E-03 7,90E-08

Cd | 1,14E-03| 1,74E-03 1,60E-Q3 2,94E-03 2,32E-03 E+&¥| 2,71E-03] 4,97E-03

Trén Co | 3,25E-02| 1,09E-01 2,83E-02 6,18E-02 2,67H-02 B@3| 583E-02] 1,66E-01
12 ti Ni | 2,49E-06| 6,00E-06 6,58E-06 1,60E-05 1,38E{06 4B;66| 3,12E-06 7,81E-06
Zn | 1,86E-04| 3,33E-04 6,70E-04 1,67E-p3 5,07E-04 702,@4| 2,30E-03 6,13E-08

4. KET LUAN Tir cac Kt qua tinh todn ¢ rii ro mic ung

Viéc nghién ¢u phrong phap von-ampe hoa
tan dé xac dinh ham kong aia cac kim lai
trong hii khéng khi cho thy, day la phrong
phap phu bip cho phép phan tich b lap lai
va do chinh xac cao. bh nira, itng dung 10 vi
séng vao ¥ li miu cho phép Ku suit xi Ii
mau cao 96-106 % vadi kiem thoi gian 45
phat/12 niu.

Két qua phan tich cho #y cac kim lai trong
nghién ¢u nay hén dién trong it ca cac nau.
Nhin chung hamuong aia cac kim lai nam
trong giyi han cho phépdic biét Pb so i
TCVN 5937:2005 thi nihon nhiu. Viéc chon
thém ndt dia diém khao sat ngoai thanh ph
(khu coéng ngliip Bién Hoa 1), nim so sanh
chit luong khéng khi @a thanh ph voi cac
thanh plé vé tinh. Két qua cho thy, ham lrong
cia hiu hét cac kim lai & Khu cdng nghip
Bién Hoa Il ¢éu cao kin thanh ph HS Chi
Minh.

thu R do tép xdc \6i khéong khi nhdm Cd va
Co, tuy condon gian nhrng c6 ndt sb két luan

vé chit luong khoéng khi thanh ghH Chi

Minh nhr sau: khi so sanhov tiéu chuin cia

My, thi nguy @ méic ung thr cao ton, cé gia tr

cao gp 36,4 hn. biéu nay At dang baodong

khi tinh tmng ket xe va giaing dan é chra c6
chiéu heéng giam xudng. Hon nira viéc cac ch

sb HQ gin dat t6i gid tri 1 ding cho tiy nguy
co phoi nhiém vsi cac kim lai nay la ét cao.
Dé c6 mot danh gia chi ét hon, chinh xac én

vé rai ro khi phoi nhiém voi cac kim lai nay,

doi hoi phai thuc hign trén ft ca cac cach phi

nhiém nhr: an udng phii, hap thy qua da, hit
phai...Ngoai ra khidanh gia #i ro cain phii

khoanh vung,dp phéu diéu tra \& cac thdng
tin nhe can rang, théi quen..it d6 cho phép
tinh toan chinh xacubng phvi nhiém trung
binh ngay CDI.
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DETERMINATION OF HEAVY METALS IN AIRBORNE PARTICULA TE MATTER
BY STRIPPING VOLTAMMETRY

may cause hazardous diseases in human. Accurattirnination of

To Thi Hien, Duong Huu Huy
University of Science, VNU-HCM

ABSTRACT: Trace metals were a dangerous composition in ambgparticulate matter, which

metal concentration is

significant. The analysis needs to have high piecisand accuracy. Therefore, the stripping

voltammetry is a appropriate method for determioatof trace metals, including Zn, Cd, Pb, Cu, Co,

Ni. Various experimental parameters were studied aptimized. The detection limits of these metal
ions were 3,47, 0,34, 0,59, 0,68, 2,51, 0,06 ppbzfdll), Cd(ll), Pb(ll), Cu(ll), Ni(ll) and Co(ll)

respectively, with very good accuracy (standardiaté@n is below 5%). Interference from coexisting

ions was successfully investigated. The sampledigested by microwave oven with the recoveries

from 96,7% to 106%. The great advantage of metbdtie simplicity, selectivity, and high sensitivity

The collection of particulate matter was perfornfegin march to june, 2009, at different locations,

which represent for residential, traffic and indisk areas. Metal concentrations spanned the range,

the lowest was 0,06 ngirfor Co and the highest was 505 ngfior Zn. Generaly, lead concentration
was lower than TCVN 5937:2005 and range on 1,58®6g/ n.
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