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TOM TAT

Tributyl thiéc va cdc chuyén héa chdt ciia né
(dibutyl thiéc - DBT va monobutyl thiéc - MBT)
trong bun ling séng Sai Gon ldn cdn cdc bén
cang dwoc nghién ciu xdc dinh bang phiong
phap sdc ky khi — khoi phé (GC-MS). 12 dia diém
xung quanh cdc cang song khu viee TP. Ho Chi
Minh dwoc khdo sat vao hai mua khé va mua
miea trong 2 nam 2014 va 2015. Céc hop chdt
butyl thiéc trong mdu bun ling phdin doan
<0,063 mm duwoc ly trich bang hén hop HBr-
tropolone trong dichloromethane (DCM), ethyl
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MO PAU

Tributyl thiéc (TBT) c6 doc tinh rat cao doi
v&i hau nén di ting dugc st dung rong rai tu
nhimg nim 1960 lam hoat chét chinh trong son
chéng hau trén tau thuyén va ngu cu [1]. TBT
khé bén trong méi trudong va co dic tinh tich lity
sinh hoc nén duoc xép vao nhém cac chat hiru co
ton Iuu 1au dai (POPs) [2]. V6i dic tinh tuong ddi
ky nudc, TBT tich lity sinh hoc theo chudi thic
an: rong tao [3], vi khuan, dong vat phiéu sinh,
cé, chim va dong vat co va [4]. TBT ciing luu gitt
kha manh 1&n cac khoang va thanh phan man hitu
co trong can lo ling va bun ling [5]. TBT phan
hiay thanh dibutyl thiéc (DBT) rdi thanh
monobutyl thiéc (MBT) va cudi cung la Sn(1V)
do btrc xa tir ngoai, nhiét do, va quan trong nhit
cd I& 1a phan hay sinh hoc [6]. Su phan huy TBT
trong ban ling dién ra kha cham so véi dang tan
trong nuéc [7]. Qua trinh hip phy TBT tir nuéc
vao ban lang la thuan nghich nén bun ling chaa
TBT dugc xem nhu 1a ngudn gay 6 nhiém TBT
tiém tang ddi v6i moi truong nuée [5]. TBT lam

héa bang NaB(C:Hs)a trong hexane. D tin cdy
ciia phwong phdp phdn tich butyl thiéc duwoc
ddanh gid théng qua chdt chudn quéc té chimg
nhan CRM BCR-646. Ham lwong cac TBT, DBT
va MBT trong bin ling la <0,1-2,81, <0,1-4,3
va <0,2-8,4 ng/g (tinh theo Sn). Ham luong butyl
thiéc cdc dia diém gan cang cao hon dang ké so
V6i cde dia diém cdch xa cang. Phén bé giita cdc
hop chat butyl thiéc cho thdy sw 6 nhiém TBT tir
son chéng hau sir dung trong c&c tau bé trong
nhitng nam tré lai day dwong nhuw khéong dang ké.

bun ling, sdc ky khi khoi phé, cang Sai gon

giam kha nidng sinh truéng va sinh san cua cac
déng vat thay sinh, can tré sy quang hop cua tao,
tc ché sy hinh thanh phéi va gay di dang hé
thdng sinh duc cua so [1].

Nhirng nghién ctru gan day cho thdy TBT c6
thé gay anh huong tiéu cuc dén hé noi tiét [8]. Do
c¢6 doc tinh cao vai sinh vat thay sinh va ton luu
trong mdi truong khé lau, mot sé qudc gia va
qudc té han ché sir dung TBT (Phap, 1982; UK,
Bic My, Hongkong, EU, 1988), Té chic Hang
hai Quéc té (IMO) da chinh thirc yéu cau han ché
(2003) c4m hoan toan viéc sir dung TBT (2008)
trong son chdng hau [9]. Tuy nhién do ton tai kh&
lau trong moi truong, 6 nhiém va tac hai caa TBT
chua thé ngimg ngay sau khi lénh cam c6 hiéu
lyc. Cac nghién ciu cho thdy ham lugng TBT
bun ling tai cac bén cang va noi neo dau tau
thuyén cac noi trén thé gii van con rat cao trong
cac ndm 2008-2014 tuy nhién dang c6 xu hudng
giam dan [9, 10].

Viét Nam c6 hon 3000 km bo bién va nhiéu
cang bién quan trong, hoat dong hang hai noi dia
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va qudc té rat nhon nhip nén kha ning 6 nhiém
cac hop chat butyl thiéc kha cao. Cho dén nay da
c6 mot mot s6 cong bd vé su phan bd cac hop
chat butyl thiéc trong nuéc va bun ling tai cac
dia diém c6 nguy co 6 nhiém butyl thiéc duoc
thuc hién trong khoang 2000-2013 [11, 12, 13,
14, 15]. Nghién ctu nay nham tim ra sy phan b
TBT va cac san pham phan hay cua nd, DBT va
MBT trong bun ling tai mot sé bén cang trén
song Sai Gon.
VAT LIEU VA PHUONG PHAP
Héa chit va thubc thir

Tét ca dung dich dugc chuan bj trong nudc
cét hai lan. HNO3 (65-67 %), H,SO4 (98 %), HBr
(47 %), n-hexane, dichloromethane (DCM),
tetrahydrofuran (THF), methanol (MeOH),
isooctane, CH3COOH biang, CH3COONa,
potassium iodide (KI), silver sulfate (Ag.SO.),
magnesium perchlorate ((Mg(ClOs)2) hang tinh
khiét phan tich tir hang Merck. Monobutyl thiéc
(MBT, 96 %), dibutyl thiéc (DBT, 96 %), tributyl
thiéc (TBT - 96 %), tripropyl thiéc (TPrT)
(98 %), tropolone (98 %) mua tir Sigma Aldrich,
do7-TBT (Hayashi Pure Chemicals, Tokyo,
Japan). NaB(C:Hs)s (98 %) mua tir hdng Galab,
Geesthacht, Puc. Cac khi Ar va N, déu hang
99.999 % (v/v) mua tu Singapore Industrial
Company.
Thiét bi

May sic ky khi khéi phé GC-MS (Themo
Finigan) trang bi hé théng tiém mau tu dong; van
tiém chia dong Hewlett Packard 5972-5890). Cot
mao quan Rtx-CLPesticide Il [30 m x 0,25 mm X
0,2 um]. Can phan tich (Mettler Toledo AG 245),
may vortex (IKA vortex Genius 3); may pH/ORP
(YSI pH 100, USA)), may do do dan (Schott
HandyLab LF11); may ly tam, éng ly tam PE
50 mL (Isolab); kim tiém 5 pL (SGE-Australia);
cac dung cu thay tinh nhu: éng thay tinh 40 mL,
bng 20 mL, éng 1,5 mL c6 septum 16t Teflon,
bng COD (Hach) nip 16t mang Teflon, ng ly
tam polypropylene (Isolab), pipet, beaker, bép

dun, binh ciu, dng sinh han va h¢ thong hap thu
khi phan tich TOC...

Thu miu

Liy mau phan tich cac hop chat butyl thiéc
duoc tién hanh vao ca hai moa kho (thang 3) va
mua mua (thang 10) cac nim 2014 va 2015. Mau
bun ling dugc thu thap va cac thong sé6 moi
truong co lién quan nhu pH, thé oxy hdéa khu
ORP va d6 dan (46 man) dugc do tryc tiép tai
hién truong. Bun lang dugc thu thap tai 11 vj tri
(ky hiéu tir SG2 dén SG12) xung quanh cang Sai
Gon kém theo mot mau ban ling tai huyén Cu
Chi 80 km thugng luu cang Sai gon dugc sir
dung lam mau ddi ching (Hinh 1). Téng carbon
hitu co va cac hop chit thiéc hiru co (MBT, DBT
and TBT) duoc phan tich trong phong thi
nghiém.

Bun ling bé mat (0-10 cm) duoc ldy bang
mot gau mac (Ponar). G mbdi diém lay mau, bin
ling iy trong béan kinh 2 m dugc tron déu va tach
bo rac thé. Khoang 1 kg mau bun hdn hop duoc
thu vao day chai thuy tinh va duoc giit lanh. Tai
phong thi nghiém mau bun duoc ray udt dé thu
dugc phan doan < 0,063 mm. Nué6c s dung dé
rdy mau duoc ldy tai hién truong cung vi tri véi
mdi mau bun. Bun qua ray dugc ly thm tach bo
bot nude va gitr trong lo thuy tinh —20 °C cho
phén tich cac hop chit butyl thiéc va tong ham
lwong carbon.

Bang 1. Mo ta cac dia diém liy mau

Dia diém Thyc dia

SG1 Huyén Cu Chi, cach cum cang Sai gon
80 km

SG2 Ha luu cau Sai gon 300 m, thuong luu
cang Bason 2.5 km

SG3 Cang Bason

SG4 Ha luu bén Nha Rong 400 m

SG5 Cang Téan Thuan

SG6 Ha lIuu cang Tan Thudn 1 400 m

SG7 Ha Iuu cang Tan Thudn 1 1.5 km

SG8 Thuong luu cang Tan Thuédn 2 700 m

SG9 Cang Tén Thuéan 2

SG10 Cang Rau qua

SG11 Cang Lotus

SG12 Ha luu cang Lotus 4 km
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Hinh 1. Ban db céc vi tri 14y mau bun ling trén séng Sai Gon

Phin tich cic hop chit butyl thiéc [16]
Can bang mau

5 g mau bun ling wét hodc 0,5 g mau bun
ling chuian (BCR-646) dugc can vao 4ng thiy
tinh 40 mL c6 nép van 16t septum silicon/Teflon.
Mau duoc tim wot bang MeOH va thém 100 pL
noi chuin ddng vi d27-TBT 2 (£0,0001) ng/g (tinh
theo Sn) trong MeOH) va 100 pL ndi chuin
TPrT 2+0,0001 ng/g (tinh theo Sn) trong MeOH).
Mau duoc tron déu trén may vortex va dé qua
dém & +4 °C.
Chiét mau

Sau khi dd can bang véi cac noi chuan, mau
dugc thém 10 mL HBr 2M, va danh siéu am
trong 15 phat. Mau dugc dé ngui, thém 20 mL
tropolone 0,04 % trong DCM va lic trong 1 gid,
rdi dugc ly tm & 1200 vong/phut trong 15 pht.
Pha hitu co dugc chuyén vao ong thay tinh sach

dung tich 40 mL va dwoc thdi khi Ar dé dudi
DCM cho dén 1-2 mL. Pha DCM con lai dugc
chuyén sang dng thuy tinh 10 mL ¢c6 nép vin I6t
mang Teflon va tiép tuc thoi khi dén khd. Can
dugc hoa tan lai trong hexane va giit lanh dé
ethyl hoa.
Ethyl héa

Céc hop chét butyl thiéc chiét tir mau trong
hexane duoc thém 50 puL NaBEts 25 % trong
THF va duoc lic xody trong 1 gio roi ly tam &
5700 vong/phiit. Pha hexane dugc chuyén vao
6ng nhya SPE nhoi sin silicagel. Cac hop chat
ethyl hoa cua butyl thiéc dugc rira giai voi 8 mL
hexane:n-octane (9:1, v/v) vao 1 éng nghiém
10 mL. Phan dich rira giai duoc thdi nhe bang 1
dong khi Ar dé dudi dung méi dén khoang 1 mL
va dwoc chuyén vao vial thuy tinh téi mau
1,5 mL roi bao quan ¢ -20 °C dé phan tich cac
butyl thiéc bang GC-MS.
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Dung dich chuan phan tich butyl thiéc dugc
ethyl héa trong dung dich dém acetic
acid/acetate, pH 4.8. Cac lugng phu hgp cac hop
chat butyl thiéc chuan khéc nhau trong methanol
duoc lay vao 4ng nghiém cé nap van 16t mang
Teflon. 100 pL noi chuan dong vi dx-TBT
240,0001 ng/g (tinh theo Sn) trong MeOH) va
100 pL ndi chuan TPrT 2+0,0001 ng/g (tinh theo
Sn) trong MeOH) dugc can chinh xac va thém
vao cac chuan butyl thiéc. Dung dich chuan thiéc
va noi chuan duoc pha lodng bang 1 mL nuéc cit
2 lan va 1 mL dung dich dém acetic acid/acetate
1 M, pH 4.8. Phan \rng ethyl héa dugc thuc hién
bang cach thém 1 mL hexane va 50 uL NaBEt,
25 % trong THF. HAn hop duoc lic xody trong 1
gio va ly tdm & 5700 vong/phut trong 15 phat.
Pha hexane duoc chuyén vao vial thay tinh toi
mau 15 mL va duoc bao quan &
-20 °C cho phéan tich cac butyl thiéc bang
GC/MS.

Puong chudn

Puong chuin 7 diém duoc pha tir hdn hop
chuan trung gian chia 3 TBT, DBT va MBT ¢
ndng d6 khoang 10 ng/g (tinh theo Sn) pha trong
MeOH. Chuan dong vi lam giau tributyl thiéc
d27-TBT duoc dung lam noi chuan cho phép dinh
lwong tryc tiép rat chinh xac TBT trong mau ma
khong thong qua cac duong ngoai chuan. TPrT
duoc dung 1am noi chuin két hop véi duong
chuan dé dinh luong DBT va MBT.

Phan tich c&c hop chat butyl thiéc

2 uL mau hodc chuan chua céc hop chat
butyl thiéc trong dung moi hexane dugc tiém vao
van tiém chia dong may GC/MS. Céc butyl thiéc
da ethyl héa dugc tach trén c6t mao quan Rtx-
CLPesticide Il [30 m x 0,25 mm x 0,2 um]. Van
tiém duoc duy tri ¢ 280 °C. Chuong trinh nhiét 10
cOt nhu sau:
70°C (0.5 min)m 190°¢ 22" % 3000¢. PAu do
MS duoc chuong trinh hoéa cho cac manh khdi
lwong dic trung cho cac butyl thiéc tai m/z
235/233/179 (MBT), 263/261/179 (DBT),

291/289/263 (TBT), 247/249/191 (TPIT - IS) va
316/318/217 (do7-TBT). Viéc dinh danh tieng hgp
chat butyl thiéc can xic dinh va cac noi
chuan/chuan dong vi dugc dya trén it nhat 3
manh ion dic trung va chon 1 manh ion tét nhat
(d0 dac trung, cudng do) dé dinh luong.

Hop chat quan trong nhat, co doc tinh cao
nhat va duoc quan tdm nhiéu nhét trong nghién
ctu nay la tributyl thiéc dugc dinh lugng bang ky
thuat pha loang dong vi sir dung chat danh dau
ddng vi deuterium thay cho hydrogen —deuterated
tributyltin (C4Do)sSnCIl. Céc hop chit MBT va
DBT dugc dinh lugng qua duong chuan c6 kém
theo noi chuin TPrT. Cac mau phan tich duoc
thuc hién 2 1an chiét lap va mdi dung dich mau
duoc thuc hién do 2 1an l3p trén hé GC-MS.Quy
trinh phan tich dwoc tham dinh bang vat liéu
chuin quéc té c6 chitng nhan 1a mau ban ling
(sediment) BCR-646 chitng nhan cho MBT, DBT
va TBT.

Pim bio chit lrgng va kiém soat chit luwong
(QAIQC)

Mau tring phan tich dwoc chuan bi dya trén
mau bun ling thuc té duoc nung ¢ 450 °C dé
phan hay hét cac hop chat butyl thiéc sau dé thuc
hién thém chudn hdn hop butyl thiéc va noi
chuan TPrT. Mau tring dugc xir 1y qua cac budc
clia quy trinh phan tich twong ty nhu mau thyc va
két qua phan tich dung dé danh gi4 gi¢i han phét
hién ctua phuong phap. K¥ thuat pha loang dong
vi dung dinh lugng TBT cho phép loai trir dugc
moi sai s& hé théng phaét sinh trong qua trinh xu
ly mau vén rat phic tap bao gdm chiét mau, ethyl
hoa va lam sach ciing nhu cac bat 6n phét sinh
trong giai doan phan tich trén GC-MS bao gom
cong doan tiém mau, ion héa. Két qua phan tich
TBT vi vay co d¢ tin cay rat cao so voi cac ky
thuat dinh lugng thong thudng khac. Hon nira
quy trinh xtr ly mau ciing dwoc tham dinh bang
vat liéu chuan quéc té c6 ching nhan BCR-646.
Hiéu suit thu hdi cia mau vat liéu chuan quéc té
BCR-646 1a 98,98 % dbi voi MBT, 93,88 % dbi
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v6i DBT, va 103,4 % dbi véi TBT, (n=3). D6 lap
lai dugc danh gia bang phép phan tich 6 mau nén
thém chuan cac hop chat butyl thiéc ¢ nong do
20 ng Sn/g of mdi hop chit va 200 ng/g noi
chuan TPrT. D¢ léch chuin twong dbi (RSD%)
cho tat ca céc hop chat butyl thiéc déu nho hon
15 %. Gidi han phéat hién cua phuong phap phan
tich céc butyl thiéc trong mau bun lang lan luot 12
0,2; 0,1; va 0,1 ng Sn/g (tinh theo trong lugng
kho) tuong ung voi MBT, DBT, va TBT (n=4).
Nhu vay phuong phap phén tich nay c6 d¢6 chinh
x&c phu hop cho phan tich cac hop chit butyl
thiéc trong mau bun lang.

Phin tich tong carbon hiru co

Ham lugng carbon hitu co tong sé (TOC)
dugce xac dinh bang phuong phap oxyhéa mau
w6t [17]. Carbon hitu co trong miu bun ling
duoc oxyhda bing K,Cr,O; trong hén hop
H2S04:HsPO4 (6:4). Khi CO; sinh ra duoc dan
qua mot hé thdng tinh ché trudc khi cho qua dng
chra hat NaOH va duogc xac dinh khéi luong.
Hiéu qua phan tich cua hé théng nay dugc kiém
tra bang potassium hydrogen phthalate. Mau
tring 1a cat thach anh duoc thyc hién trong cling
diéu kién véi mau thuc.

Xir Iy s6 ligu

Dit liéu phan tich dwoc xir ly va biéu dién
dua trén phan mém Excel 2013 va Mapinfor .
KET QUA VA THAO LUAN

Tinh chit cia méi trwong tai cic dia diém
khao sat

Céc chi tiéu hoa ly ctua nuéc sbng Sai Gon
(pH, do dan/do man) va ban lang (thé oxy hoa
khtr - ORP va téng carbon hitu co — TOC) tai cac
diém khao sat dugc trinh bay trong cac Bang 2.
C6 thé nhan thay chi tiéu do ddn/do man thay doi
theo mua. Miia mua, nuéc dau ngudn doi dao nén
man khéng xam nhap. Mua khd do luc day cua
nuée thuong nguon yéu nén nuéc man tir bién
hon 80 km xam nhap vao song Sai Gon dén khu
vuc cang thanh phé H5 Chi Minh nhung tai diém
quy chiéu SG1 thi min van chua xam nhap téi.
pH nudc séng tdy thuge vao nhidu yéu té va dao
dong trong khoang 6-8 ngoai trir diém SG10 lay
vao mua mua nim 2014 co pH cao bat thuong
(8,92). ORP trong bun lang luén mang gia tri am
chang to méi trudng bun ling lubn mang tinh
khtr (anoxic) 1a biéu hién cia méi trudng yém khi
c6 sy hoat ddong manh mé cua vi khuan phan giai
chat hiru co.

Bang 2. Cac thdng sé méi trudng khu vuc cang Sai Gon ghi nhan nim 2014 va 2015

pH Do dan (uS/cm) | Do min (%o) ORP (mV) TOC (%)
SG1-SG12 \ N N N
Miakho| MU Ivuakhe| MU (moakhe| MU |maakhe| MY2 | Mua kho| Mia mua
mua mua mua mua

Trung
< |binh 666 | 740 | 4670 | 125 | 25 165 | 237 | 247 | 2.9
i Trungvi | 6,69 | 725 | 5015 | 1363 | 2.7 161 | 264 | 238 | 201
2 580— | 6.81— 516— | 0,00— -398— | 1.88— | 1,37—

Khoang | 693 | 892 |79-6210| 158 | 340 280—81] 95 | 322 | 1065

Trung
 |binh 690 | 662 | 5137 | 306 | 28 221 |-1012| 198 | 264
§ Trungvi | 6,95 | 663 | 5145 | 235 | 2.7 215 | -1005 | 1,92 | 246
2 638— | 613— | 109— | 140— | 0,00— -363—- | -133— | 1,53—

Khoang | 7,06 | 721 | 7540 | 520 | 420 | o0 131 | 69 | 247 |1,62-406
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Tich liy cac hop chit butyl thiéc trong bin
lang bé mit bén céng sdéng Sai Gon

Nong d6 TBT, DBT va MBT trong c4c mau
bun ling thu thap ¢ 12 diém trén song Sai Gon
trong trong 2 mua kh6é va mua mua trong 2 nam
2014 va 2015 duoc trinh bay trong Hinh 2. C6
thé thady rang ndng d6 cua cac hop chét butyl
thiéc trong ban ling song Sai Gon déu ¢ mac
thp (<0,1-10,2 ng/g Sn) so Véi cac gia tri nong
d6 BTs trong cAc mau bun ling nudc ngot va
nuéc min & cac qudc gia 1an can Viét Nam nhu
Trung Qudc [18] (22,95-195,60 ng/g), Théi Lan
(<1-108,11 ng/g) [19], Indonesia (50-430 ng/g)
[15] va Pai Loan (3,9-158,5 ng/g) [20] cling nhu
mot sb quéc gia phét trién [21, 22]. O nhidm cac
hop chat butyl thiéc trong bun ling ¢ cac nudc
Pong Nam A ciing di dugc khao ciru trong d6
ham luong butyl thiéc trong bun ling doc ven
bién Trung Bo dén Bic Bo, Viét Nam Ia kha thap
(2-34 nglg) so véi ndng do cua cac hop chat nay
trong bun ling & Indonesia (50-430 ng/g),
Thailand (4-1672 ng/g), Malaysia (91-281 ng/qg).
Theo Dowson [23], 6 nhiém TBT trong bun ling
c6 thé dugc phan thanh 5 mirc: khéng 6 nhiém
(<1 ng Sn/g), 6 nhiém nhe (1-8 ng Sn/g), 6
nhiém trung binh (8—41 ng Sn/ g), & nhiém ning
(41-205 ng Sn/g), va & nhiéu rat nang (>205 ng
Sn/g). Két qua cho thiy ham luong TBT trong
bun ling thu thap & cac dia diém xung quanh cac
cang trén song Sai Gon dugc xép vao muc chi 6
nhiém nhe. Trong 2 nam khao sat, ham luong
TBT trong bun ling khong c6 su thay d6i dang ké
nao va hau hét ca diém khao sat déu cho két qua
dudi gii han phat hién.

TBT vira ¢6 tinh wa nudc va vira cé tinh ky
nudc nén twong tac manh véi cac hop phan hitu
co trong bun ling hon DBT va MBT [24, 25].
Ham lugng carbon hitu co cao trong bun ling
ciing 1a yéu t6 kiém ham qua trinh rua tréi TBT.
Day chinh 1a céc yéu t6 gop phan luu giit cac hop
chat butyl thiéc trong méi trudng.

Do tan cua tributyl thiée trong nuée giam khi
d6 man trong nude ting. TBT it tan nhét trong
khoang pH 6-8 va d¢ tan tang theo nhiét d6. P9
tan TBT ting gp doi & 25 °C so vai 10 °C [26].
Theo d6, trong diéu kién khi hau tai khu vuc Sai
Gon, nhiét do quanh nim déu dao dong trong
khoang 20-30 °C nén TBT tan nhiéu trong nudc
va nhu vay hién tuong ria tréi TBT dién ra dé
dang. Vao mua kho, do luu luwong nuéc dau
ngudn thip nén hién tuong xam nhap man vao
sdu trong dat lién dién ra, diéu nay lam cham qua
trinh rira tr6i TBT. pH nudc séng Sai Gon ludn
dao dong xung quanh gié tri trung tinh lam giam
do6 tan cua TBT vao nudc tic cling lam cham lai
qua trinh rira tréi TBT tir bun lang.

So sanh voi mot sb nghién ciu vé cac hop
chit butyl thiéc trong ban ling & cac nudc xung
quanh, c6 thé thdy van d& 6 nhiém van hién hitu
va con nghiém trong & mot so cang bién [10].
Diéu nay cho thiy quy dinh cim st dung cua T
chirc Hang hai Qudc té ¢ 1& da khong dugc cac
nudéce thuc hién day du va ciing c6 18 cac hop chat
butyl thiéc ton luu kha 1au trong méi truong.

Cac cang bién & TP. H6 Chi Minh, do tan
suit hoat dong hang hai noi dia va qudc té khéa
I6n nén theo tinh hinh chung thi vin d& 6 nhiém
TBT la kho tranh khoi. Tuy vay cac bang chimng
thuc nghiém cho thay diéu trai nguoc: ham lugng
cac hop chat butyl thiéc trong bun ling xung
quanh cac cang Sai Gon hién rat thip. Nguyén
nhan kha di 1a sy rira trdi cua cac hop chét butyl
thiéc kha 16n do dong chay ty nhién cua séng Sai
Gon kha manh nén da pha lodng va 16i cudn céc
hop chit butyl thiéc [27]. Su hién dién cua cac
hop chét butyl thiéc ¢ cac diém thugng nguon
(SG2) cac bén cang khao sat c6 18 do cac hoat
dong thay tridu da 16i cudn cac hop chit butyl
thiéc tan trong nuéc hay & hap phu trong chét ran
lo limg nguoc dong vé phia thuong nguon va
ciing c6 thé c6 phan dong gop cua butyl thiée tir
céc hoat dong dan sinh va cong nghiép (SG1).
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Ngudn gay nhiém 'bfm va su phan hiy cia cac
hop chat butyl thiéc

Két qua khao sét cho thay cac diém lay mau
gan khu vuc cang Sai Gon SG3 dén SG11 dic
biét la SG3, SG4, SG5, SG6, SG7 SG9 va SG10
gan cac bén cang van tai ning noi hoat déng tau
bé tan suit cao c6 ham lugng cac hop chit butyl
thiéc trong ban ling cao hon han cac noi khac.
Céc diém: SG2 (thuong luu cang Ba Son), SG12
(4 km ha luu cang Lotus) va SG8 (5 km ha Iuu
cang Tan Thuan 1 va 0.7 km thuong huu cang
Tan Thuan 2) cach kha xa cac diém phat thai
butyl thiéc nén c6 ham lugng cac butyl thiéc kha
thap so voi diém gan ngudn phat thai.

Duéi tac dong cua cac yéu té 1y hda va sinh
hoc, TBT trong nuéc dan dan bj phan giai thanh
DBT rdi MBT. Trong bun ling, sy phan hay TBT
do birc xa tir ngoai khong déng ké do tia tir ngoai
khong xuyén thau dugc I6p nudc trén bé mat
bun. Cac yéu t vat ly va sinh hoc c6 thé Ia cac
nguyén nhan déng gop chinh dén sy phan giai
TBT trong bun ling séng Sai Gon. Gia tri ORP
am va ham luong TOC khé& cao cho thiy moi

© ngfg

~

truong ban ling mang tinh khir. Biéu kién nay
lam cho qua trinh phan giai TBT cham lai [28].

Ngudn 6 nhiém chinh caa TBT d6i véi moi
truong nuéc va bun ling & cac khu vuc cang
song/bién 1a tir son chdng hau sir dung cho tau
thuyén trong khi ngudn 6 nhiém DBT va MBT la
ngudn phat thai truc tiép tir cac vat dung bing
nhya PVC va céc xuc tac dung trong cac hoat
dong cong nghiép [1] va do su phan hay tuan ty
cua TBT do cac tac dong ly héa va sinh hoc [29].
Ty Ié tuong dbi giita cac dang butyl thiéc trong
mau tai thoi diém khao sat c6 thé cho biét manh
mbi vé ngudn phat thai cua cac hop chét nay.
8/12 diém khao sat trong nghién ctu nay thuoc
viing bén cang c6 cac hoat dong tau bé nhon nhip
cua hé thdng cang bién 16n nhat Viét Nam. Séng
Sai Gon ciing 1a ngudn chuyén tai chinh cua nudéc
thai sinh hoat va céng nghiép cua mét thanh phé
¢6 10 triéu cu dan sinh sng chiém 30% GDP cua
ca nuéc. Nhu vay ngudn phat thai cac hop chit
butyl thiéc trong séng Sai Gon c6 thé do ca 2
ngudn: hoat dong hang hai va hoat dong dan
sinh/cdng nghiép.
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Dé danh gia cu thé ngudn tac dong, Diez va
cong su [30] dé nghi can ctr vao chi s “phan
hiy TBT” tic 1a ty 1¢ TBT/MBT+DBT. Ty s
(TBT/MBT+DBT) c6 thé cho biét uéc doan vé
thoi gian & nhidm TBT xay ra. Két qua tinh toan
ty s6 (TBT/MBT+DBT) déu < 1 va rat nhiéu noi
ty s6 nay bang zero ddi véi cac mau bun liang thu

thap trong hai nim 2014-2015 (Bang 3) cho thay
duong nhu khong c6 6 nhiém méi ddi véi TBT
vao bun lang séng Sai Gon trong vai nam trg lai
day. Diéu nay co nghia la cic tau bé hoat dong
trong khu vuc cang Sai gon trong thoi gian gan
day khéng chira TBT.

Bang 3. Ty Ié¢ TBT/(DBT+MBT) trong buin ling cang Sai Gon

Dja diém TBT/(DBT+MBT)
Mar.-2014 Oct-2014 Mar.-2015 Oct.-2015

SG-01 0 0.13 0 0
SG-02 0 0.46 0 0
SG-03 0 0.16 0 0
SG - 04 0.21 0 0 0
SG-05 0 0 0 0
SG - 06 0.19 0 0 0
SG-07 0 0 0 0
SG-08 0 0 0 0
SG-09 0.12 0.18 0 0
SG-10 0 0 0 0
SG-11 0 0 0 0
SG-12 0.12 0 0.56 0

Ham luong butyl thiéc, dac biét 1a TBT rét
thip va da sé <0,1ng/g tic nam trong ngudng
phan loai khéng 6 nhiém TBT. Ham lugng DBT
va MBT tuong ddi thap va nam trong ngudng 6
nhiém nhe cho thdy nguon 6 nhiém DBT va MBT
c6 1€ khéng chi do phén huay tr TBT ma con co
thé do su thdi nhidm tir cac vat liéu polymer lam
bang PVC cua cac hoat dong sinh hoat va cong
nghiép caa Tp. H Chi Minh.

KET LUAN

Céc két qua khao sat phan b cac hop chat

butyl thiéc trong bun ling thu thap xung quanh

céc cang séng Sai Gon khu vuc thanh phé H6 Chi
Minh trong 2 nam 2014 va 2015 cho thiy tinh
trang 6 nhidm céac hop chit butyl thiéc trong khu
vuc nay la rat thip. Ty 1é phan b TBT, DBT va
MBT chung t6 rang su & nhidm TBT tir son
chéng hau dung trong tau thay trong nhimg nam
gan day la khong dang ké.

Loi cam on: Nghién ciu ndy dwoc tai trg boi
Quy Phat trién Khoa hoc va Cong nghé Quoc gia
(NAFOSTED) trong khuon kho dé tai ma so 106-
NN.06-2013.66.
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Distribution of butyltin species in sediment
samples collected from Saigon habours in

Ho Chi Minh city

¢ Nguyen Van Dong
University of Science,VNU-HCM
¢ Ngo Xuan Quang

Institute of Tropical Biology, Vietham Academy of Science and Technology

ABSTRACT

In this study, the distribution of tributyltin
(TBT) and its degradation products, dibutyltin —
DBT and monobutyltin — MBT in sediment
sample collected adjacent Saigon habours was
studied using gas chromatographic separation/
mass spectrometric detection. Sediment samples
at 12 sites along the Saigon river were taken
during dry and raining seasons in 2014 and
2015. Butyltin species were extracted from
sediment matrix using HBr-tropolone into
dichloromethane followed by ethylation with
NaB(C:Hs)s in hexane. The reliability of the

analytical method for butyltin species was
evaluated by the use of the certified reference
BCR-646 material. The concentrations of TBT,
DBT and MBT in sediment samples were <0.1-
2.81 ng/g, <0.1-4.3 ng/g and <0.2-8.4 ng/g (as
Sn, dw). Butyltin species in sediment samples at
sites within the habour area were higher than
those at sites far upstreams or down-streams of
the habours. Low values in TBT/(DBT+MBT)
ratios revealed that the discharge of TBT from
fouling paint was low at recent years.

Keywords: tributyltin, dibutyltin, monobutyltin, gas chromatography mass spectrometry, sediment,

Saigon habours
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