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TOM TAT

Methyl thity ngan (MeHg) va thity ngdn tong
s6 (T-Hg) trong bun ling dugc nghién ciu xdc
dinh bang phirong phdp sdc ky khi - hupnh quang
nguyén tir (GC-AFS) va quang phé hdp thu nguyén
tir hoa hoi lanh (CV-AAS). MeHg dwoc Iy trich
hop  HNO3/KCI/CuSO, trong
(DCM),  ethyl héa bang
NaB(C,Hs), trong hexane. T-Hg trong mdu bin
duge trich va danh gid bang cdc phwong phdp
EPA 245,1; AOAC 971,21 va phwong phdap dé
nghi. D¢ tin cdy cua phwong phdp phdn tich MeHg

bang  hén
dichloromethane

duwge ddnh gid théng qua chdat chudn quéc té
chirng nhgn CRM ERM-CC580. D¢ tin cdy cua
phwong phap phdn tich T-Hg dwoc danh gia thong
qua mau chudn ni bg va phirong phdp thém chudn

cdc chat Hg(NOs),, MeHgCl va phenyl thity ngdn
acetate vao mau chudn ndi bé. Gidi han phat hién
cua phwong phap phan tich MeHg va T-Hg trong
bun lang lan leot la 0,08 va 0,15 ng/g (tinh theo
Hg). Cac phwong phap nay da dwoc sw dung phdn
tich MeHg va T-Hg trong 50 mdu bun ling thu
thap tai hé théng kénh rach va song trén dia ban
thanh ph6 Ho Chi Minh. Ham hrong MeHg va T-
Hg trong cdc mau bin ling twong ing 0,08-2,87
ng/g va 14-623 ng/g (tinh theo trong luwgng kho).
Ty l¢ [MeHg]/y [Hg] trong khoang 0,1-2,3 %.
Ham luwong MeHg trong bun c6 twong quan ré
rang véi ham lwong Hg tong so (r=0,62, p=0,05)
va carbon hitu co téng $6 (r=0,67, p=0,05).

Tir khéa: dau do hupnh quang nguyén tir, methyl thity ngdn, quang phé hdp thu nguyén i, sdc ky khi,

thity ngdn téng sé va bin lang
MO DAU

Thity ngan nguyén té va cac hop chit cua né
¢6 doc tinh rat cao dbi véi sinh vat va con nguoi.
Trong tu nhién, cac hop chat thay ngan chi yéu
ton tai trong cac khoang vat & trang thai “ngii yén”.
Tuy nhién cac hoat dong tu nhién (nudi hra, chay
rimg...) va nhét 1a cac hoat dong nhan sinh (khai
khoang, d6t nhién liéu hoa thach..) da “kich hoat”
thity ngan va dua chung dén véi moi truong song.
Trong mot s6 diéu kién ty nhién nhét dinh, cac hop
chat thuy ngan v6 co chuyén héa theo con duong
sinh hoc va héa hoc tao thanh methyl thuy ngan.
Qua trinh methyl héa thuy ngan xay ra ¢ pha bun

ling dudi su tac dong cua cac vi khuan khir sulfate
va vi khuan khir sat trong hé tuong tac rat phirc tap
cia cac hop chat chira lwu huynh nhu hydrogen
sulfite, sulfate, tong carbon hitu co,... & cac didu
kién yém khi [1, 2]. Kha nang tich liiy sinh hoc cua
MeHg vao cac ca thé sinh vat séng théng qua
chudi thire an c6 thé rat 16n (x107) [3]. Ham luong
rat nho methyl thity ngan trong méi trudng vi vay
cling thu hut sy quan tdm réat I6n cho cac nha
nghién ctru méi truong va doc hoc. Khac véi cac
nguyén té kim loai ning khac, thiy ngan va céac
hop chét chira thily ngan do rét linh dong, ¢ hoat
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tinh cao nén viéc xtr ly mau trong phan tich la rat
kho khan. Xu ly mau Hg trong bun ling bang hé
kin, &p suat cao bang bom Teflon hay 10 vi song la
tin cay nhat. Xa ly mau biang hé ho st dung cac
chat oxy héa manh va kiém soat nhiét do chat ché
ciing dugc tidu chuan héa. Methyl thily ngan trong
bun ling dugc ly trich trong méi truong kiém
(KOH/MeOH) [4] hoac trong méi truong acid
(H,SO4/KBr/CuSQ,) [5]. Cac phuong phap phan
tich thuy ngan tong s trong ban ling dugc sir
dung phd bién nhat 1a hoa hoi lanh két hop quang
phd hap thu nguyén tir (CVAAS) [6], hoic huynh
quang nguyén tir (CVAFS) [7, 8], hoic két hop
quang phd phét xa ghép cap cam tng cao tan (CV-
ICPOES) [9] va khéi phd ghép cap cam ang cao
tan (ICPMS) [10]. Ton tai trong mau & ham luong
rat thip, MeHg thudng dugc phan tich bang sic ky
khi dung cac dau do bit dién tir (ECD) [11], quang
pho phat xa (AED) [12], AFS [13, 14], khéi phd
(MS)[15] va ICPMS [16]. Tai Viét Nam, thay
ngan ludn 1a mot tiéu chi khong thé thiéu trong
danh gia 6 nhiém moi truong ddi véi kim loai
nang. Tuy nhién nguyén t nay lai chua xuét hién
nhiéu trong cac nghién ctu vé 6 nhiém kim loai
nang trong bun Iing cac nghién ctu 1au nay. Trong
mot vai nam gan day, 6 nhiém methyl thuy ngéan
trong moi trudng tai Viét Nam da xuat hién rai rac
trong mot va cong b do su hop tac gitra cac nha
nghién ctru trong nudc va cac chuyén gia ngoai
nu6c [17-19]. Tat ca miu phan tich methyl thuy
ngan déu phai dugc goi sang cac phong thi nghiém
ddi tac ngoai Viét Nam. Ching t6i nhan thiy cac
phuong phap xtr Iy mau bun cho phan tich téng Hg
nay hoic la c6 sir dung thiét bi chuyén dung dit
tién (10 vi s6ng) hodc hoa chat c6 ham luong Hg
rat thap von dit tién. Thiét bi phan tich methyl
thiy ngan c6 d6 nhay cao phl hop véi mau bin
ling nhu GC-ICPMS c6 chi phi dau tu rat cao va
hién tai chua c6 phong thi nghiém nao tai Viét
Nam c6 trang bj thiét bi nay.

Trong cong bd nay, chdng tdi trinh bay cac
nghién ciru vé: i. Phuong phéap xir Iy mau phan tich

thiy ngan tong sé cai tién sir dung thiét bi xir ly
mau don gian va cac hoa chat co ban dé tim c6 do
tinh khiét pha hop; ii. Phuong phap xtr Iy mau va
phan tich methyl thay ngan trong bun ling bing
phuong phap sic ky khi két hop dau do huynh
quang nguyén tir c6 do nhay cao; iii. Ap dung phan
tich methyl thay ngan va tong thuy ngan trong
trong cac mau bun ling thu thap tir cac kénh rach
va song trong dia ban TP. H5 Chi Minh.

THU'C NGHIEM

Hoéa chét va thubc thir

Tat ca dung dich dugc chuan bi trong nuéc cat
hai 1an. HNO; (65-67 %), H,SO, (98%), HCIO,
(70 %) n-hexane, CHsHgCI (MeHgCI), Hg(NO,),,
dichloromethane (DCM), tetrahydrofuran (THF),
Na,B40,.10H,0, CuS0,.5H,0, KCI, CH;COOH
bang va CH;COONa hang tinh khiét phan tich tur
hdng Merck. NaB(C,Hs); mua tu hdng Sigma-
Aldrich. Cac khi Ar va N, déu hang 99,999 % (v/v)
mua tir Singapore Industrial Company. Chuan
MeHgEt va Et,Hg dugc diéu ché bang phan tng
ethyl h6a MeHgCl va Hg®* véi NaBEt,. Cac hop
chat nay duoc kiém tra do tinh khiét bang GC-AFS
va chuan hoa biang CV-AAS[20, 21].

Thiét bi

May quang phd hap thu nguyén te AA 6300
(Shimadzu), dén HCL Hg, thiét bj hoa hoi lanh
MHS-1 c6 bay vang tu thiét ké. May GC 5890
(Agilent); budng tiém on-column, nhiét d6 budng
tiém 200 °C; cot DB-1 (30m x 0,53 mm x 0,5 um)
(Supelco, USA), chuong trinh nhiét:

60 °C (Lphiit) —22S2 5120 °C (1 phiit—2C22"% 5200 °C (1 pht)
dbi voi cac hop chit Hg ethyl hoa; ddu do AFS
(PS Analytical) hoat dong & ché d6 téi wu[20] véi
luu luong khi “make up” 1a 120 mL Ar/phat va khi
bao vé Ia 180 mL Ar/phut; hé giao dién - 10 nhiét
phan tu ché tao [20, 21] va dwoc giit ¢ 520 °C; may
Vortex (IKA vortex Genius 3); may pH (Schott
Lab-850); éng ly tam PE 50 mL (Isolab); kim tiém
5 pL (SGE-Australia); cac dung cu thuy tinh nhu:
6ng thay tinh 40 mL, éng 20 mL, éng 1,5 mL c6
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septum 16t Teflon, 6ng COD (Hach) nip 16t mang
Teflon, 6ng ly tam polypropylene (lsolab), pipet,
beaker, bép dun, binh cau, éng sinh han va hé
thong hap thu khi phan tich TOC...

Kiém soat chit hrgng hé thong thiét bi

Kiém tra hé thong hang ngay bang mau chuan
MeHgEt 1,5 pg/uL (miu QC). Mau QC dugc pha
mdi ngay; tiém trudc va xen k& gitra cac mau va
ngay trudc khi két thuc do. Tin hiéu dién tich cua
peak MeHgEt duoc ghi nhan. Tir s liéu tiém mau
QC 20 ngay lién tiép, xay dung biéu do kiém soat
chat lugng (control chart) [21].

Phén tich Hg téng s0 va cac hop chit alkyl thuy
ngan

Hg tdng sb: Céac hop chit Hg ¢ dang Hg*
dugc phan tich bang phuong phap quang phd hap
thu nguyén tir ky thuat hoa hoi lanh trén thiét bi
MHS-1c6 gin bay vang (Perkin Elmer) tai 253,7
nM. Piéu kién do: chit khir SnCl,, phuong phép
duong chuin 5 diém, két qua phan tich tinh trén 5
MAu song song.

Hg nguyén dang: Céac hop chét alkyl thiy ngan
duoc tach trén GC va phat hién trén dau do huynh
guang nguyén tir. Dinh legng cac alkyl dya vao tin
hiéu dién tich peak va duong chuan cua tirng dang.

Kiém soét chat luong (QC): dé tin cay cua
thiét bi GC-AFS duoc danh gia thong qua biéu do
kiém soét chat lwong va mau kiém soat chit luong
do giira 10 lan tiém mau. P tin cay cua quy trinh
phan tich dugc dénh gia qua mau CRM ERM-CC-
580.

Phén tich tdng carbon hiru co (TOC) [22]

Can chinh xac khoang 1 g miu cho vao 4ng
pyrex 3 c6. Thém khoang 1g K,Cr,O; ran, trang
thanh 6ng chira mau bang khoang 5 mL nudc cét,
Iip 6ng sinh han va binh brom chtra 15 mL hdn
hop H,S0,:HsPO, (60:40). Thdi Ar (30 mL/phit)
trong 5 phut dé dudi khong khi. Mg khoéa binh
brom dé thém acid vao mau. Tiép tuc théi khi, dun
mau & 190 °C trong 45 phat. Can 6ng NaOH va ghi
nhan do chénh léch khéi lwong truéc va sau khi
dun mau (Hinh 1). Mau chuan va miu blank (nudc
cat) dugc thuc hién tuong tu.

Mg(C104)2

Hinh 1. Hé théng xr Iy miu xac dinh TOC

Lay mau

Mau bun duoc liy theo TCVN 6663-13[23].
50 mau ban ling duoc |y tai cac vi tri khac nhau
trén hé théng kénh rach thudc dia ban thanh phé
H6 Chi Minh (Hinh 2): séng Vam Thuat, kénh
Nhiéu Loc-Thi Nghe, rach Cau Son - rach Ling,
kénh Doi- kénh Té - rach Bén Nghé, Can Gio va
mot s chi luu nho cua cac kénh rach trén va song
Sai Gon trén dia ban thanh phd. Viéc lay miu hién

truong duoc thuc hién trong thdng 4 nam 2014.
Khoang 1 kg bun ling bé mat (0-10 cm) duoc lay
bang hé thong gau ngoam chuyén dung. Bun duoc
loai bo rac va céc vat rin thoé va dung trong chai
thuy tinh. Tai phong thi nghiém, miu bun dugc
qua rdy 2 mM, ly tdm tach bét nude va duge luu
trix trong lo thuy tinh & -20 °C dén khi phan tich.
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Hinh 2. Ban dd cac vi tri 14y mau bin ling trén hé théng kénh/rach va song tai Tp. HCM

Xir Iy miu
Ly trich methyl thuy ngéan

Can chinh xac khoang 2 g (+ 0,001) mau vao
bng ly tam polypropylene 50 mL, thém 10 mL
dung dich hén hop HNO; 3M, KCI 0,01M va
CuS0, 0,1 M hoic hdn hop KBr 1,26 M, H,SO,
0,9 M, CuS0O, 0,167 M. Panh siéu am 30 phut ¢ 55
°C. Ly tam 5 phut tai 3000 vong/phdt, tach iy pha
nuéc. Lap lai qua trinh ly trich mau bang 5 mL
dung dich hén hgp HNO3/KCI/CuSO, Gop toan bo
pha nuéc trong 2 lan ly trich vao éng thay tinh 40
mL, thém 3 mL DCM, vortex trong 30 gidy, va
tach lay pha hiru co. Lap lai qué trinh chiét long-
long 2 lan nira va gop tat ca pha hitu co vao dng
thay tinh 15 mL. Cho pha DCM qua 6ng SPE chura
1 g Na,SO, khan. Thém 2 mL dém va théi kho
DCM (dd A). Dd A sin sang cho budc ethyl hoa
bang NaBEt,.
Ethyl hoa

Thém 1 mL hexane va 40 uL NaBEt, 25 %
vao dd A trong 6ng COD 15 mL. Pay nip va

vortex trong 20 phat, ly tdm 3000 vong/phut trong
5 phit. Chuyén pha hexane vao lo dung miu 1,5
mL va bao quan ¢ -10 °C dén khi phan tich bang
GC-AFS.
Xu# Iy mau phan tich Hg tong so

EPA 2455 [24]: can 0,5-1 g (+0,0001 g) mau
bun ling da ddng nhat vao vial 40 mL c6 nép
sillicone/Teflon, thém 6 mL H,SO, dd, 3 mL
HNO; dd, lic déu. Thém 10 mL dung dich KMnO,
6 %, lic déu. Néu mau tim khdng bén, tiép tuc
thém ting 1 mL KMnO, 6 % cho dén khi mau tim
bén trong 15 phat. Thém 4 mL K,S,05 6 %, lic
déu, day erlen bing mat kinh dong hd. Cho erlen
vao bé dun cach thuy dang & nhiét do 95 °C, dun
trong 1 gio, dé ngudi. Thém (NH;OH),SO, 6 %
that cham va lic déu cho dén khi MnO, vira tan
hét. Ly tam, rira can 3 lan, tach bo can rin, dinh
mac 50 mL. Phan dung dich xac dinh ham lugng
thity ngan téng s6 baing CV-Amalgam-AAS.

AOAC 971.21 [25]: can 0,5-1g (+0,0001g)
bun ling vao éng Kjeldahl, thém 10 mL hdn hop
HNO3:H,S0, (7:3), day kin nip va dun ¢ 80 °C
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trong 2 h. Thém 2 mL HCIO, dd, dun & 180 °C dén
khi cin mau trang (1 h). Pun & 280 °C dén béc
khéi tring. Chuyén toan bo mau vao 6ng ly tam.
Ly tam, tach lay phan dung dich, ria cin 3 lan,
mdi 1an véi 5 mL nude, gop phan dung dich vao
binh dinh mtc 50 mL. Bao quan & 4 °C dén khi
phan tich bang CV—Amalgam-AAS.

Quy trinh cai tién: can 0,5 — 1 g (+0,0001g)
bun ling vao vial 40 mL c6 nap sillicone/Teflon,
thém 10 mL hén hop HNO;: H,S0O, (7:3), day kin
nip va dun ¢ 60-180 °C (1 h). Thém 2 mL HCIO,
dad, dun ¢ 180 °C (1 h). M¢ nép, dun & 280 °C dén
bdc khéi trang (45 phdt). Ly tam, tach lay phan
dung dich, rira can 3 1an, mdi lan véi 5 mL nuéc,
gop phan dung dich vao binh dinh mtc 50 mL.
Bao quan ¢ 4 °C dén khi phan tich bang CV-
Amalgam-AAS.

X 1y s6 liéu

Dit lidu phan tich dugc xir ly va biéu dién dua
trén phan mém Excel 2013 va Mapinfor .

KET QUA VA THAO LUAN

Kiém soat chat lwong hé¢ théng thiét bi phén
tich

Thiét bi phan tich MeHg la hé théng GC-AFS
dya trén hé GC Agilent 5890 va dau do huynh
quang PS Analytical duogc thiét ké lai. Céc thong
s6 van hanh cua hé théng nay dé phan tich MeHg
nhu thoi gian lwu, d6 nhay va d6 6n dinh ngan han
va dai han... da duoc khao sét, ti uu va cong bd
trude day [20, 21].
Khoang tuyén tinh dwong chuin, giéi han phat
hién va giéi han dinh lwgng

Methyl thuy ngan-MeHg(Et): khoang tuyén
tinh cia MeHgEt la 1-14 pg, hé sb tuvong quan R 1a
0,9997. Gi6i han phat hién (MDL) va gi¢i han dinh
lvgng (MQL) cta phuong phap dugc danh gia qua
su bién dong vé ndng do MeHg cua 11 lan phan
tich song song mau bun ling chira MeHg nong d6
thip (do thém vao). Trong nghién ctu nay, MDL

va MQL cua MeHg d6i véi mau bun ling 1an luot
1a 0,080 va 0,27 ng/g (tinh theo Hg).

Thay ngan tong sé: khoang tuyén tinh cua
duong chuan 1a 1-15 ng, hé sé tuong quan R 1a
0,9998. MDL va MQL, dugc danh gia tuong ty
nhu dbi voi MeHg trén mau ban ling chira Hg
nong d6 thap, lan luot 1a 0,15 ng/g va 0,24 nglg
(tinh theo Hg).

T6i wu héa phwong phap xir Iy miu
Xu# Iy mau phan tich tong Hg

Phwong phép tiéu chudn xu ly mau phan tich
Hg tong sb trong bun lang thuong dung hién nay 1a
EPA 245,5. Phuong phap nay st dung K,S,05 phdi
hop véi KMnO, dé phan hay triét ¢é cac chat hiru
co, tiép theo la dung NH,OH dé loai bo MnO,
truge khi phan tich. Céc héa chit ndy & dang rén
rat kho tinh ché loai bo Hg nén thyuc té 1a ngudn
nhiém ban Hg rat dang ké. B¢ tai nay s dung
phuong phap xtr ly mau AOAC 971,21 vén dung
cho miu thuc phim, duoc nghién ciu didu chinh
cho phut hop véi mau bun ling. Céc acid H,SO,,
HCIO,, va HNO; c6 d6 tinh khiét cao dé tim hoac
dé tinh ché nén nhiém ban hoa chét kha thap. Tréi
v6i ban khodn ban dau vé sy mat mau Hg dé bay
hoi, nghién ctru ndy cho thay giai doan dun miu so
b6 & nhiét do thip (60 °C, 1 h) dé ngan méat mat Hg
trong AOAC 971.21 1a khdng can thiét, ngay ca &
cac nhiét @6 90 hay 180 °C ciing khong gdy mat
mat Hg. Piéu nay lam don gian héa quy trinh va
gilp rat ngan thoi gian xir Iy mau.

Viéc danh gia hiéu qua cua phuong phap phan
tich Hg tong sé dugc thuc hién dwa trén cac dang
thiy ngan khac nhau: Hg®*, methyl thay ngén
chloride (MeHgCl) va phenyl thiy ngan acetate
(PhHgAc) thém & cac nong do khac nhau vao nén
mau ban ling. Két qua khao sét (Bang 1) cho thiy
& nhitng muc nong do thap (ppm-ppb), thudng gap
trong cac mau bun thyc té, hiéu suat cia phuong
phép xir Iy mau 1a gan nhu hoan hao (gan 100 %),
hoan toan phu hgp véi cac tiéu chi danh gia hién
hanh (60-115 % & cac nong do ppm-ppb) [26].
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Bing 1. Hiéu qua cila cdc phuong phéap xir Iy mau tiéu chudn va so v&i phuong phép dé xuét

Phuong phap xtr Iy mau Hoa chét Diéu kién ltz/llilllézu(?l;g)g
HzSO4, HNOg, Kzszog, )
EPA Method 245.5 KMnO,, NH,OH 95°C (2 h) 858+1,2
_on o
AOAC 971.21 H,SO,4, HCIO4, HNO; 60-90°C (1 h), 84,1+16
200—300 °C (1 h),
A 60/90/180 (1 h)
+
Nghién ctru nay H,S0,, HCIO,, HNO, 180300 °C (1-2 h) 86,1 +0,7

Bang 2. Hiéu suét thu hdi ciia phuong phép xir Iy miu dé xuét phan tich Hg tdng sé

Chig them (NQ/G)/ Hiéu suét thu hdi (%)
dang Hgynem Ho™ MeHgClI PhHgAC

100 99,5-101,2 100,5 - 102,3 98,89 — 100,95

200 98,9 -101,2 99,2 - 100,7 103,5 — 104,0

400 101,7-103,8 | 100,5—100,9 103,7 — 10,5

Xu# Iy mau phan tich MeHg

Han hop thudc thir KBr/H,SO,/CuSO, dugc st
dung rat pho bién hién nay da ching to hiéu qua rat
cao ddi voi cac mau bun ling ¢6 TOC thap. Tuy
nhién d6i v6i nhitng mau ¢6 TOC cao, hdn hop nay
ly trich MeHg khéng hoan toan (xem Bang 3).
Trong khi d6 hdn hgp KCI/HNO3/CuSO, ly trich
kha hiéu qua MeHg trong ca nhitng mau c6 TOC
thip va cao. Biéu nay cho thiy HNO; c6 vai trd
Ién d6i v6i nén mau nhiéu hitu co hd tro thém cho

hé trich ly giai phong MeHg khoi nén miu. Két
qua nghién ciu (Bang 3) ciing cho thiy qué trinh
tao ethyl héa MeHg la 6n dinh va hiéu qua trong
cac mau da ly trich tir cc nén mau khac nhau. Nhu
vy hdn hop trich ly KCI/HNO4/CuSO, phu hop tét
hon KBr/H,SO,/CuSO, trong viéc ly trich MeHg
tir cAc mAu ban ling tai ¢6 ham luong TOC khéc
nhau va dugc ap dung trong phéan tich MeHg trong
buin ling.

Bang 3. Hiéu sudt thu hdi ciia phuong phéap xir Iy mau phan tich MeHg trong nudce sach va bun ling

Hiéu suét (%) (n=3)

Miu KCI/HNO,/CuSO, KBr/H,S0,/CuSO,

A .z Mau c6 TOC Mau c6 TOC Nén nudc Mau c6 TOC Mau c6 TOC
Nén nudc cat X % £
thap cat thap cao
0,5 ppb 94,90 + 0,28 85,10 + 1,80 85,80+2,10 | 97,00+3,80 99,80 + 3,90 67,40 +1,80
1 ppb 95,00 + 2,00 84,93 + 0,89 86,09+0,36 | 97,00+4,80 102,30 + 1,90 66,20 +3,60
2 ppb 91,80 + 1,70 86,13 + 0,81 85,19+0,83 | 96,80+1,10 97,72 + 0,96 63,20 +1,10
Ethyl héa 95,61+ 0,25
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Padnh gid bang mau chuan ching nhan

Bang 4. Két qua phén tich MeHg trong vat lidu chuén c6 ching nhan ding hai hé ly trich khac nhau

Mau Gia tri ching nhan | KCI/HNO3/CuSO, KBr/H,SO,/CuSQO,
(ngMeHg/kg) (ngMeHg/kg) (ngMeHg/kg)
ERM®-CC580 75+ 4 75,60 + 2,80 56,30 % 3,80

Panh gia khach quan hiéu qua cac dung dich
trich ly duoc thuc hién trén mau chuan qudc té co
chitng nhan ERM®-CC580. Pay 1a miu bun ling
¢6 ham luong TOC kha cao (6 %) va tong S 0,24
%. Két qua (Bang 4) cho thdy dung dich trich ly
KBr/H,S0,/CuSO, khéng hiéu qua chi ly trich
duoc gan 75 % MeHg trong khi hdn hop
KCI/HNO3/CuSO, ly trich hoan toan MeHg trong
mot nén mau phirc tap (TOC va téng S cao) nhu
ERM®-CC580.

Thity ngan téng sé trong bun ling kénh rach va
séng TP. H6 Chi Minh

Két qua phan tich methyl thuy ngan va thay
ngan téng sb trong 50 mau bun ling kénh rach va
song tai thanh phdé H6 Chi Minh duoc trinh bay
trong bang.

O nhiém thay ngan trong ban ling & Tp. H6
Chi Minh (14-623 ng/g) thap hon cac nuéc trong
khu vuc Nhin chung ham lugng MeHg trong bun
ling chi chiém khoang 1-2 % so véi T-Hg ngoai
trir vi tri Cau An Loc va cau GO Dua.

Hé thong kénh Tham Luwong — Nhiéu Lgc

Doc cac kénh Tham Luong va Nhiéu Loc ton
tai nhidu co so san xuat cong nghiép vira va nho
nén thuong khdng cé hé thong xu Iy nuéc thai. O
nhitng dia diém it chiu anh hudng cua thuy triéu,
su sa ldng cac hop chét thuy ngan di kém voi cua
bun dién ra dang ké hon, thi du cac dia diém lay
mau tai kénh nuéc den, kénh 19/5, cau Tham
Luong va nha may Hoéa Chat Tan Binh cho ham
lwong téng Hg rét cao. Cang vé gan séng lén, dong
chay tai cac kénh nay cang manh va ham lugng
tong Hg giam dan. Piéu nay ciing dung véi céc
kénh rach & khu vyc Binh Thanh, tuy gan séng lon
nhung dong chay khong manh, ham luong tong
thay ngan rat cao. Ngudn phét thai cac hop chat Hg
trén kénh Tham Luong c6 1& cha yéu tir cac hoat
dong cdng nghiép va mot phan nho hon tir sinh
hoat do cac khu dan cu & khu vuc nay mai phat
trién trong khoang vai chuc nim nay. Trong khi d6
doc kénh Nhiéu Loc va Rach Ling/Cau Son,
ngudn phét thai cha yéu cé thé 1a do cac sinh hoat
nhiéu hon do cu dan ving nay sinh sdng & mat do
cao hon va lau doi hon.

»  MeHg va T-Hg trong bun Iang kénh Tham Lwong - Nhiéu - oo

I T-Hg —@— MaH
& L(_)cg

3 - 600
- 400
I I I - 200

0 - L0

MeHg (ng/g)

=

T-Hg (ng/g)

Kénh Nuwéikanbén o Rl b 76 rCBotuT(r Qay AR Bbc BéngBiyRianth Tlyié LChdcRigch C3RAbrBacEMEDIA&Ih Thanh

Hinh 3. Ham luong MeHg va T-Hg trong bun ling hé théng kénh Tham Luong — Nhiéu Loc

Trang 129



Science & Technology Development, Vol 19, No.T6-2016

Hé thong kénh Do6i — kénh Té

Xu huéng nhiém ban céc hop chat thiy ngan
kha rd trén céc tuyén kénh rach cua hé thong Kénh
Té/Kénh Doi. O ving dau ngudn, do cu dan con
thua, cac hoat dong néng nghiép 1a chu yéu nén
ham lugng Hg trong bun ling twong ddi thap. Cang
gan khu d6 thi, 6 nhiém Hg cang tang va xu huéng
6 nhiém giam dan do anh huong cua dong chay doi
Véi nhirng dia diém gan sdng Sai gon.

Cac dia diém khac

Céc vi tri khao st trinh bay trong Hinh 2 bao
gom céc kénh rach khdng thudc cac hé thong kénh
chinh Tham Luong—Nhiéu Loc—kénh Té—kénh Doi
bao gom:

Séng Sai gon (Cu Chi, cdu Rach Tra, Tan
Cang, Cang Sai Gon): ham luwong MeHg va T-Hg
trong ban lang tai cac khu vuc nay tang dan theo
tan suit hoat dong sinh hoat va cong nghiép cua
thanh phé. Ngoai trir khu viec Ca Chi mac do doi
lIvu cua dong chay va mac d6 pha lodng cua bun
tuong ddi thip nén ham lugng T-Hg trong bun cao

hon nhiéu so vé6i cac diém khéc va xap xi muc 6
nhiém Hg trong kénh rach noi do.

Céc ctra ngd thong ra séng lon (cau Go Dura,
cau Rach Chiéc, cau Mong, Cau Tan Thuan, An
Loi Pong, Rach Ky Ha) c¢6 sy dbi luu cua dong
chay rat cao, da phan cac diém lay mau khéng gan
céac khu dan cu ciing nhu khu cong nghiép nén ham
lwong cac hop chat Hg trong ban lang kha thap.

Céc nhanh kénh phu niam xa kénh chinh (cau
Dira, rach cau Céng, cau Ong Tranh, cau Ly Phuc
Man, hé Tan M¥): do xa sdng chinh nén muc do
d6i luu cua dong chay kém hon, cac hop chat Hg
do phat thai tir cac hoat déng dan sinh va céng
nghiép bdi lang tai chd nén c6 ham luong kha cao.

2 khu cbng nghiép Ion cua thanh phé (KCN
Vinh Loc, KCN Linh Trung va hd ling kénh Ba
Bo): ham luong cac hop chat Hg trong bun & céc
khu vuc ndy nam ¢ muc thip. Bac biét 1a ho ling
kénh Ba B0 vén 14 noi ndi tiéng vé 6 nhidm cong
nghiép tuy nhién lam luong céc hop chit Hg lai rat
thap.

MeHg va T-Hg trong bun Idng kénh Té & kénh Doi

3.5 700
3 . T-Hg 600
2.5 500
& —
20 )
L 2 400
£ =
)
T 15 300 &
S =
1 200
0.5 100
0 : - I 0
&9 & R NS 3 S S NS &
] \;_)o’\\ %OQ \;\@‘\ VQ\? %&\ bg\%\ @*00 & Q,’%\55 . & 7@\)& C}'\@A [<id \)(‘5\6 .\&vo
& & o Q;é\q“ 6@‘3 o < S & @f

Hinh 4. Ham lwong MeHg va T-Hg trong bun ling hé théng kénh Do6i — kénh Té
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Céc kénh céach xa hoat dong céng nghiép hay
dan sinh (cau Rach Pén va cau Ldi Giang, Can
Gio) c6 ham lugng cac hop chat Hg rat thip. Hai
dia diém nay nam trong khu sinh quyén Can Gio,
khong c6 dan cu sinh séng va khong co bat ky khu
cong nghiép nao 1an can. C6 thé xem khu vuc nay
khong 6 nhiém céc hop chit thuy ngan.

Nhin chung cac mau ban ling thu dwoc tai cac

vi tri nay thuong co ham luong Hg tuong ddi thap
ngoai trir vi tri Cu Chi va Rach Cau Céng la noi it
chiu anh huong cua thay tridu, dong nuéc chay
khéng manh nén bun ling nhiéu hon. Bun ling tai
kénh rach it c6 cac hoat dong dan sinh va gan séng
I6n, dong chay nhiéu (cau rach Chiéc, An Loi
Pong, rach Ky Ha, cau Dira, Can Gio) it nhiém Hg
nhét.

MeHg va T-Hg trong bun Iang TP. H6 Chi Minh

3.5 700
= I T-Hg —@— MeHg
~
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o 1.5 300
=
0.5 I 100
||
05 CUChi Cu CAu Ciu  Tén |Cang| Ciu | Ciu Anlgi Rach KCN & H®6 KCN Cau Rach Ciu Ciuly H6 CG- CG- 2100
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Tra Dua chiéc Gon Thuan Loc Kénh Trung Céng Tranh Man My Rach Lbi
2 Ba Bo bon Giang

Hinh 5. Ham lwong MeHg va T-Hg trong bun ling hé théng kénh phu, ngoai vi TP. HCM va séng Sai Gon

Methyl thity ngan trong bun ling kénh rach va
séng Tp. Hé Chi Minh

Két qua tong thé (Bang 5) cho thdy ham luong
MeHg trong bun ling chi chiém khoang 1-2 % so
v6i T-Hg ngoai trir vi tri Cau An Loc va cau Go
Dua. Mac ham lugng nay dugc xem [& binh
thudng so vai cac noi trén thé gigi [27, 28]. Tuong
quan gitra MeHg véi T-Hg va MeHg-TOC (Hinh
6) tuong ddi chat ché (Ipearson = 0,62 VA 0,69;
p=0,05, n=50), cho thiy ham lwong MeHg trong
bun ldng ty 1& voi ham lwong Hg tong s va ham
luong tong cac hop chat carbon hiru co. Ham

lugng MeHg trong mau thuc ra la phan anh can
bing cua qua trinh methyl hoa va demethyl héa
cuia cac hop chét thay ngan trong mau d6. Cac qua
trinh nay phu thugc vao rat nhiéu yéu té khac nhau
nhu nhiét do, ché d6 nang, trang thai yém khi/hiéu
khi cia miu, ham luong cac hop chét carbon luu
huynh....Céac twong quan nay da phan anh mot birc
tranh chung vé anh huéng cua sy methyl
hoa/demethyl hda cua cac hop chat Hg trong mau
bun ling trén mot dia ban ldy mau rong, ché do
thiy van, dic tinh nguon phat thai cua mdi dia
diém lay mau khac nhau tai TP. H5 Chi Minh.
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MeHg (ng/g)

a. Twong quan MeHg va T-Hg

R?=0.3805

b. Twong quan MeHg va TOC

R?=0.4468

*

0 100 200 300 400 500 600 700 0 2 4 6 8 10 1 14
T -Hg (ng/g) TOC (%)
Bing 5. Ham lugng MeHg va T-Hg (ng/g trong bun ling kénh rach thanh phé H6 Chi Minh
A 3 ] ORP| THg | MeHg | TOC
STT TEN DIA PIEM TOA PO o) (g /g) g /99)1 )
1 [KCN Vinh Loc 10°49'34.3"N 106°36'00.6"E  |-238 [115,77 0,191 4,81
2 |Kénh 19/5 10°48'33.0"N 106°36'53.5"E  |-205 {419,35 [2,22 (7,81
3 (Ciu Tham Luong 10°49'29.4"N 106°37'40.8"E  |-182 [238,52 [1,75 (7,44
4 |NM Héa Chat Tan Binh 10°49'46.1"N 106°37'51.9"E  |-290 (393,57 2,87  [12,99
5 (Cu Cho Ciu 10°50'47.3"N 106°38'12.4"E  |-230 267,46 (1,44  [3,13
6 (Chu Tt Quy 10°51'22.4"N 106°39'57.5"E  |-290 [158,84 (0,574 [3,14
7 (Chu An Loc 10°51'02.2"N 106°40'48.0"E  |-201 31,59 (0,728 (0,80
8 (CiuDira 10°53'41.0"N 106°38'49.0"E  |-240 24,90 (0,096 |[1,34
9 (Ciu Rach Tra 10°55'09.1"N 106°38'56.2"E  -17 63,73 (0,420 [3,58
10 (Ciu Bang Ky — Rach Lang 10°49'06.0"N 106°41'55.1"E  |-250 (303,87 0,368 (7,18
11 (Cau Bui Pinh Tty — Rach Bén Bbi 10°48'29.8"N 106°4227.9"E  |-280 622,66 [1,42 4,50
12 |Ciu Go Dua, Kha Van Cén 10°50'23.2"N 106°44'20.3"E |- 114,53 2,35 (0,88
13 |Cau Rach Chiéc 10°48'48.3"N 106°45'52.8"E  |-151 {48,48 (0,204 [1,85
14 [Tan Cang 10°47'42.21"N106°43'35.26"E |- 102,39 0,128 [1,95
15 [Kénh Nudc Pen 10°47'18.7"N 106°36'41.4"E  |-305 (365,17 [2,070 (9,39
16 (Ciu Séng Chia 10°45'30.5"N 106°35'02.4"E  |-250 |69,89 (0,168 [2,09
17 (Giao Séng Chua — Rach Nuéc Lén 10°45'03.8"N 106°35'07.9"E  |-318 [110,64 (0,225 |[1,26
18 (Ciu Trung TAm 10°44'15.8"N 106°3529.9"E  |-233 | 14,70 0,125 |[1,65
19 |Cau An Lap 10°43'42.3"N 106°36'07.0"E  |-350 [166,62 (0,470 [2,87
20 [KCN L& Minh Xuan 10°44'40.9"N 106°32'19.3"E  |-270 | 36,08 [0,128 |[1,19
21 [Kénh Nhiéu Loc —Trdn Van Dang 10°47'16.1"N 106°40'15.9"E  |-173 [583,35 [1,580 [3,14
22 (Chu Kiéu — rach Cu Kiéu 10°47'36.7"N 106°41'09.7"E  |-208 {27,25 [1,267 [3,42
23 gﬁ?gﬁié};‘éﬁ;ﬁ“ On, 10°47'52.4"N 106°42'01.1"E 140 401,08 [2,080 5,77
24 (Giao rach Thi Nghé — song SG 10°47'14.8"N 106°42'33.5"E  |-183 [137,09 (0,285 |[1,04
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25 g"ﬁlzg; S 10°4801.8"N 106°4258.7"E 123 365,75 (0,749 6,12
26 [Khu du lich Vin Thanh 10°47'48.0"N 106°42'56.1"E  |-182 |91,76 0,357 [1,54
27 [Bén Phu Pinh — Kénh Déi 10°42'38.1"N 106°37'09.2"E  |-218 |44,77 0,171 [1,74
28 (Ciu Rach Cat 10°43'02.5"N 106°37'36.5"E  |-237 [46,79 (0,131 [1,09
29 (Cau S6 3 — M& Cée 10°43'30.0"N 106°37'51.3"E  |-283 (148,63 (0,295 [2,83
30 (Cau Ba Tang, rach Ba Lon 10°43'52.5"N 106°38'25.7"E |- 179,16 (0,299 [3,69
31 [Bén Binh Dong — Nguyén Nhit Thi 10°44'16.7"N 106°38'31.1"E  |-202 483,44 (0,925 4,25
32 (Cau Nhj Thién Puong 10°44'29.7"N 106°39'21.3"E  |-265 [263,75 (0,876 [2,44
33 (Ciu Cha Va 10°44'54.9"N 106°39'38.1"E  |-280 482,00 (0,649 (3,30
34 (Cau Nguyén Tri Phuong 10°44'56.4"N 106°40'09.1"E  |-250 {413,13 (0,717 3,19
35 (Ciu chit Y 10°45'04.3"N 106°41'01.4"E  |-206 [226,96 (0,601 [2,08
36 (Ciu Mong 10°46'05.1"N 106°42'13.4"E  |-145 [138,19 (0,620 [1,82
37 (Cang Sai Gon 10°45'55.22"N 106°42'38.24"E | 164,97 0,210 [2,07
38 (Cu Him Lam 10°44'23.8"N 106°41'33.8"E  |-260 | 86,18 1,400 [1,97
39 (Ciu Ly Phuc Man 10°44'32.9"N 106°4320.2"E  |-220 [136,16 (0,603 (3,09
40 [Hb Tan My 10°45'01.0"N 106°43'14.2"E  |-420 | 86,27 (0,343 [1,98
41 (Cu Tan Thuan 2 10°45'19.0"N 106°43'13.2"E  |-161 | 91,49 (0,418 [2,87
42 [Rach Cau Céng 10°46'39.4"N 106°42'54.7"E  |-247 258,55 | 1,220 [5,70
43 (Cau Ong Tranh 10°47'23.5"N 106°4424.6"E  |-220 [114,64 (0,638 [3,16
44 |An Loi Dong (gin cau Kénh 2) 10°46'46.9"N 106°43'54.5"E  |-135 | 50,29 (0,188 (0,86
45 [Rach Ky Ha 10°45'12.6"N 106°45'57.6"E  |-186 | 50,78 (0,566 (1,02
46 [Huyén Cu Chi 11° 2'43.83"N 106°33'10.85"E 268,93 0,274 [1,73
47 |Hb ling chét thai Kénh Ba Bo 10°53'14.4"N 106°4353.6"E |- 55,37 |<0,15 (0,40
48 [KCN Linh Trung, Sudi Cai 10°51'36.9"N 106°47'09.7"E  |-253 [121,65 (0,492 [3,41
49 (Can Gid 1 — Cu Rach Pon 10°34'00.9"N 106°49'35.5"E  |-132 [46,33 (0,299 2,22
50 (Can Gid 2 — Cau Loi Giang 10°32'36.6"N 106°49'53.4"E  |-106 37,39 0,081 [3,16

KET LUAN

Phuong phap phan tich methyl thuy ngan va
thuy ngan tong sé da dwoc phat trién, hoan thién va
thaim dinh tai Phong thi nghiém Héa Phéan Tich,
Khoa Héa, Truong Pai hoc Khoa hoc Ty nhién,
PHQG-HCM. Lan dau tién viéc phan tich methyl
thiy ngan trong mau ban ling c6 ham luong rat
thip duoc thyc hién tai Viét Nam. Phuong phap
phan tich methyl thiy ngan va thuy ngan tong sb
trong cac mau bun ling thu duoc trén hé thdng
kénh rach trén dia ban TP. H5 Chi Minh. Ngudn
gay 6 nhidm thay ngan téng s tai trén kénh rach

TP. H6 Chi Minh c6 1& 1a do cac hoat dong sinh
hoat cua dan cu sinh séng doc kénh. Ty phan
MeHg/T-Hg trong mau ban ling kénh rach TP. H)
Chi Minh twong twong véi cac thanh phé khéc trén
thé gisi. Nhirng thanh qua da dat dwoc 1a co sé cho
nhitng nghién ctiu tiép theo vé thuy ngan va methyl
thiy ngan trong méi truong tai Viét Nam.

Loi cam on: Nghién ciru nay dwoc tai tro boi
Pai Hoc Quéc Gia TP. Ho Chi Minh (PHQOG-
HCM) trong khuén khé dé tai ma so C2013-18-09.
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Determination of methyl mercury and total
mercury In sediment samples collected from
canals in HoChiMinh city

e Hoang Thai Hien
e Nguyen Van Dong
University of Science, VNU-HCM

ABSTRACT

In this study, the analysis of methyl mercury
(MeHg) and total mercury (T-Hg) was studied
using gas chromatographic separation/atomic
fluorescence spectrometric detection and cold
vapour atomic absorption spectrometry
respectively. MeHg was extracted from sediment
matrix using HNO4/KCI/CuSO, into
dichloromethane  followed ethylation  with
NaB(C,Hs),4 in hexane. Total mercury was digested
using three different procedures: EPA 245.1,
AOAC 971.21 and our proposed one. The
reliability of the analytical method for MeHg was
evaluated by the use of the certified reference
material ERM CC-580. In addition, the analytical
method for total merury was evaluated using a
fresh water sediment as an internal reference
material, spiked with inorganic mercury, methyl

Keywords:
methylmercury, sediment and sludge samples
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