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SUMMARY

EVALUATION OF ERSENIC CONTAMINATION AT AGENT ORANGE/DIOXIN
CONTAMINATED AREAS AND VICINITY AT BIEN HOA AIRBASE

Soil, sediment, surface water and ground water samples were collected at dioxin
contaminated areas and vicinity at Bien Hoa airbase and analyzed by HVG-AAS
method to evaluate the arsenic contamination level. Results show that among 25 soil
and sediment samples, 13 samples have As concentrations from 1.1 to 21 times higher
than allowance level. Most of them are sediment samples or soil samples taken from
dioxin contaminated areas. The concentration of As in surface water and ground
water were found to lie below the allowance level for ground water (0.05 mg/L) but
some samples exceed the allowance level for drinking or domestic water (0.01 mg/L).
The distribution of As concentration in water and sediment has a correlation: areas
having low As concentration in sediment samples also have low As concentration in
water. The contamination of As in soil, sediment and water might be originated from
the Blue agent that American army used during Vietnam War, next to the natural
origin and domestic activity.

This study has pointed out the possible risk of As contamination to areas and
residence in the vicinity of Bien Hoa airbase, and might form a base to select a
suitable dioxin remediation technology that also can remediate As in those places.

1. GIOI THIEU CHUNG chat Da cam chiém khoang 50% con lai
Trong giai doan chién tranh tir 1961- la cac chat khéc vi du nhu chit Tring
1971, quan d6i My su dung khoang 80 24%, chat Xanh 6,5%. Trong d6, thanh
triéu lit chat doc gay trui 14. Trong do, phan chinh cua chit Xanh &
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Dimethylarsinic acid (Viét tit 1a DMA
— Cong thic hda hoc la (CH3),AsOOH),
chat Xanh duoc biét toi véi tac dung
diét c6 manh. Khi sir dung véi liéu
lwgng cao, chat nay cé tac dung vai ca
lGa va céc loai cay hoa mau khac. Mic
du As ¢ dang hitu co it doc hon so véi
dang vo co nhung trong ty nhién, dang
hitu co ctia asen c6 thé bi chuyén thanh
dang v6 co khi cac cau oxy va cacbon
bi phan huy va c6 doc tinh cao hon
nhiéu lan [1].

Theo mot nghién ciru gan day, khi phan
tich dioxin trong mot sé mau lay tai céc
khu vyc 6 nhiém dioxin tai cac san bay
Bién Hoa, Pa Nang va Phu Cat, ciing
dong thoi phat hién thiy ham lugng
Asen khé cao, vuot quéa quy chuan Viét
Nam cho cac loai dat thong thuong (12
mg/kg) [2]. Mot trong nhiing gia thiét
cd co sé vé& ngudn gbc 6 nhidm As tai
cac ving nong la do viéc s dung chat
diét co co thanh phan la Cacodylic axit
(hay con goi la Dimethylarsinic axit)
trong “Chat Xanh” [2]. As c6 thé bi hoa
tan dé dang hon 1a dioxin va do d6 lan
truyén 6 nhiém trong pham vi rong hon.
Vé cong tac xur ly, néu cac cong nghé
chi loai trr duoc dioxin thi sau khi xir
Iy dat c6 thé vin chwa duoc coi 1a da
sach vi con ham luong As cao. Bén
canh d6 con ton tai nguy co giy phat
thai 6 nhiém As thir cap do qua trinh
d6t nong c6 thé 1am As hoa hoi va thoat

ra khong khi. Chinh vi vay, viéc trién
khai nghién cau mirc d6 6 nhiém As tai
cac viing nong la hét sirc can thiét ca vé
mat khoa hoc va y nghia thuc tién.

2. THUC NGHIEM

2.1. Ho4 chit va thiét bi

- Céc hoa chét loai tinh khiét phan tich
(p.a): Axit nitric dac (65%), Axit
hydrochloric, ~ Axit  H,SO4,NaOH,
NaBH,, Kl, Dung dich asen chuén géc
(1000 mg/l) (Merck), nuéc cat hai lan.

- May quang phd hap thu nguyén tir
Analyst 800 cua hang Perkin Elmer,
Thiét bi sinh khi hydrua FIAS 100 cua
hang Perkin Elmer va cac dung cu thuy
tinh khac.

2.2. LAy miu va bao quan miu

Tién hanh lay mau dat va nudc & mot sb
khu vuc xung quanh san bay Bién Hoa
(xem ban d6 lay mau trong Hinh 1).
Mau dit bao gom ca dat bé mit va theo
chiéu sau. Viéc tron mau & cac do sau
khéc nhau (0-200cm) dugc tién hanh &
hién truong. Mau sau khi tron déu dugc
chia 1am 2 phan (mdi phan khoang 300-
500g). Mau nuéc bao gom ca nuéc bé
mit va nuéc ngam. Trong mot s6
truong hop mau nude dugc lay & giéng
khoan cua nha dan. Cac mau nudc duogc
axit héa ngay tai hién truong bang
HNO; (1:1) dé dua pH ctia miu <2. Cé4c
mau dwoc bao quan lanh ¢ 4°C, trong
thoi gian 30 ngay ké tir ngay lay mau.
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Hinh 1. Ban dé khu viee ldy mau tai san bay Bién Hoa

2.3. Phwong phap phan tich nguyén ti (HVG-AAS). Qui trinh phan
Tién hanh xac dinh ham lwong Asen tich mau nuéc va miu dat duoc tom tit
trong cac mau dat/ trim tich va nudc trong hinh 2.

bang phuong phap quang phd hap thu

50 ml nuée Miu
+7ml H2504
+5 HNO3 dic +nghién nho, lot sang 0,25 mm
+ dun s6i nhe + dbng nhit miu
20 ml 1,0 g mau
+ 10 phong +6mlHCI 37%
+25 ml H20 cét +2 ml 65% HNO3
+ dun sbi dén xuat hién khi tring + Chiét vi sng/ 20- 30°
+10 phong
10 ml +lgc
+10 phong Dung dich Cén ran
+ H20 cat
50 ml +0,5 M HNOZ
T +H20 ¢4t 2 lin
10 mi 50 ml
!
+1,6 ml HCI dac+ 1ml KI
+ Pay chat ndp 10 ml
+ dun céch thay/ 25 0 0
+10 phong +4ml 37% HCl+ 1ml 1% KI
+600C/ 10°
HVG- AAS HVG- AAS
(b)
(a)

Hinh 2. So dé qui trinh phan tich As trong (). mdu nwéc; (b) mau dat
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2.4. Phuwong phap do HVG-AAS
As(V) trong mau phan tich dugc khir
vé As(I11) bang KI va dugc dua vao bd
FIAS dé hydrua hoa va két ndi véi may
quang pho hap thu nguyén ti Analyst
800. Xay dyung dudng chuan ¢ cac diéu
kién phan tich géom: Pén: EDL; Dong
deén: 380 mA; Budc séng: 197,3 nm;
Khe sang: 0,7 nm; B nguyén tir hda
mau: Cuvet thach anh; Ngon hra: C,H,
— Khéng khi

Gi6i han phat hién cta phuong phap la
1,2 pg/L. Giéi han dinh lugng cua
phuong phap 1a 3,8 ug/L.

2.5. Pam bao chat lweng va kiém
soat chit lwgng

Viéc dam bao chat lugng va kiém soat
chat lugng duoc thuc hién bang cach sir
dung mau lap hién truong, hai mau
tring trang raa dung cu, mot mau lay
vao ngay dau tién va mot mau lay vao
ngay cudi cling trong qué trinh 1ay mau.
Cac mau trang rira duoc phan tich dé

xac dinh mac do nhiém chéo giira cac
diém ldy mau véi nhau va giira tit ca
c4C mau véi nhau. Mot mau tring van
chuyén s& duoc thu thap tir IGc bit dau
ldy miu va dugc sap xép chung véi cac
mau khéac, sau do6 gui dén phong thi
nghiém dé phan tich.

3. KET QUA VA THAO LUAN

3.1. Ham lwong As trong cac mau
bun, dat va tram tich

25 mau dat, bun va tram tich lay tai cac
dia diém thuoc khu vuc san bay Bién
Hoa di dwoc tién hanh phan tich ham
lwong As. Két qua cho thay ham luong
As dao dong trong khoang tu 1,12
mg/kg dén 117 mg/kg tuy theo vj tri lay
mau. Céac két qua nay dugc biéu dién
trén Hinh 3 va so sanh vai gigi han cho
phép vé& ham luong asen theo QCVN
03:2008/BTNMT- Quy chuan k¥ thuat
qudc gia vé gigi han cho phép cua kim
loai nang trong dat 1a 12 mg/kg dat kho.
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Hinh 3. Biéu do ham lwong asen trong cac mau bun, dat, tram tich tai khu vuc
san bay Bién Hoa

Tir cac két qua thu duoc nhan thay, ham
lugng As trong 13 trén tong sé 25 mau

bun, dit va trdm tich lay tai cac dia
diém thudc san bay Bién Hoa vuot tir
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1,11- 21 lan ngudng cho phép. Hau hét
trong s6 nay la mau tram tich va mau
dat lay tai khu vuc c6 lién quan dén 6
nhiém dioxin trude day. Piéu nay cho
thiy c4c mau dat tai khu vuc lién quan
dén 6 nhidm dioxin trudc day dong thoi
bi 6 nhiém asen kha cao va di co6 hién
tugng rua trdi, lan truyén & nhiém sang
ngudn nudc va tram tich tai cac khu vuc
lan can.

3.2. Ham lwong Asen trong cac mau
nuéc bé mit va nwéc ngam tai cac

dia diém thuéc khu vuc san bay Bién
Hoa

o  Mdu nwéc bé mat

Cac két qua vé ham luong asen trong
cac mau nudc bé mat 1y tai mot sb dia
diém thuoc khu vuc san bay Bién Hoa
dugc biéu dién trén do thi Hinh 4 va so
sanh voi gigi han cho phép vé& ham
lwong asen cho nudc bé mat va nude dn
udng cua Viét Nam twong ¢ng la 0,02
va 0,01 mg/L.
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Hinh 4: Biéu dé ham hrong asen trong cac mdu nuéc bé mdt tai
khu vic san bay Bién Hoa

Két qua cho thay, ham luong As trong
cadc mau nudc bé mat tai cac dia diém
thudc san bay Bién Hoa tuy da sb céc
mau phan tich c6 ham luong Asen xap
Xi xung quanh gia tri ngudng cho phép
theo QCVN 08:2008/ BTNMT la 0,02
mg/L nhung néu so v&i ngudng gidi
han vé& nudc an udng (trong truong hop
nguodn nude nay duoc st dung truc tiép
cho an uéng hoic 1am ngudn nuéc cho
cac nha may san xuét nudc sach ding
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cho an uéng) theo QCVN 01:2009/BYT
14 0,01 mg/l thi mac d6 rai ro 6 nhiém
asen tai cac khu vuc nay la co.

e Mdu nuwéc ngam

Céc két qua vé ham luong asen trong 17
mau nudc ngam |y tai mot sé dia diém
thuoc khu vuc san bay Bién Hoa duogc
biéu dién trén Hinh 5 so sanh véi ham
lugng cho phép vé As dbi véi nudc
ngam va nudc in udng twong Gng la
0,05 va 0,01 mg/I.
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Hinh 5: Ham heong As trong mdu nwdc ngam tai cdc dia diém thuge
khu vic san bay Bién Hoa

Chi ¢6 02 trong s6 17 mau nudc ngam
ldy tai khu vuc san bay Bién Hoa vuot
ngudng gidi han vé ham luong As trong
nude an udng (0,01 mg/l) va 01 mau co
ham luong As xap xi ngudng gii han
vé ham luong As trong nudc ngam
(0,05 mg/l). Két qua nay cho thay hién
trang nuGc ngam tai khu vyuc nay chuwa
bi anh huong nhiéu bai sy lan truyén 6
nhiém As tir cac vung nong 6 nhiém
dioxin va nguon thai céac thudc diét co
do My sir dung trong chién tranh ¢ Viét
Nam tru6e day. Tuy nhién, can c6 ngay
cac bién phap xtr ly va ngan ngua kha
nang lan truyén 6 nhiém nay nham dam
bao an toan cho khu vuc san bay va dan
cu xung quanh.

Ngudn géc cia asen trong cac mau
nudc bao gom & nhidm asen truc tiép tur
ngudn phat thai chat 6 nhiém (asen cé
trong thanh phan cuaa thuéc diét c6 ma
quan doi My str dung trong chién tranh
& Viét Nam trudce day) tai cac khu vuc 6
nhiém dioxin va xam nhiém tir dat (asen
vén 1a thanh phan tu nhién cua 1op tram
tich vo trai dit nén né thuong co mat
trong cac ting nudc ngam va nudc mat
tuy chi & ham luong thip khoang vai
ug/l). Sy phan huy cua chit hitu co

duéi tac dung cua vi sinh vat yém khi,
cting la mot trong cac nguyén nhan giai
phong As tir dat vao nuéc [3,4].

Pa sb cac két qua cho thay ham luong
As trong nudc bé mat va nudc ngam
nho hon so voi ham lugng As xac dinh
duoc trong cac mau dét va tram tich tai
cac dia diém thuoc khu vuc san bay
Bién Hoa. Piéu nay hoan toan hop ly
boi ham luong As trong dat/ tram tich
da duogc tich liiy trong mot thoi gian
dai. Su phan b6 ham luong Asen trong
nudc Va trong tram tich ciing c6 moi
tuong quan véi nhau: tai cac khu vyc
ham luong As thap thi trong mau tram
tich ciing thip hon so v&i cac khu vuc
khéc. Ton du As trong dat cd thé dan
t6i viéc ching bi hoa tan va lan truyén
vao nudc mat, nuéc ngam va gay nén o
nhim cho ngudn nudc.

4. KET LUAN

Céc két qua khao sat ham luong Asen
trong c4c mau dat/ tram tich (mau dat
bé mat va mau dat theo do sau) va nuge
(nuéc bé mat va nudc ngam) tai cac dia
diém tai ving 6 nhiém dioxin tai san
bay Bién Hoa cho thdy mot sé dia diém
6 nhiém Asen, vuot qua giéi han cho
phép theo quy chuan Viét Nam (12
mg/kg). Ham luong Asen trong cac mau
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nudc mit va mau nudc ngam tai cac dia
diém quanh san bay Bién Hoa xac dinh
duoc 1 dudi gidi han cho phép ddi voi
tiéu chuan nudc ngam (0,05 mg/l). Tuy
nhién, néu so vai tiéu chuan cho nudc
udng va sinh hoat cua Viét Nam (0,01
mg/l) thi lai tiém an nguy co rai ro voi
con ngudi do mot s6 ho dan & day co thoi
quen st dung ngudn nude ngam cho muc
dich an ubng va/hoic sinh hoat.

Su phan bb ham luong Asen trong nudc
va trong trim tich cling c6 méi twong
quan véi nhau: tai cac khu vuc ham
lugng As thap thi trong mau tram tich
ciing thip hon so vai cac khu vuc khéc
do su hoa tan va lan truyén cua luong
ton du As trong dit vao nudc ngam,
nuéC mit va gay nén & nhiém cho
nguon nudc. O nhiém As trong cac mau
dat, tram tich va nuée cd thé bat nguon
truc tiép tir thudc diét co do quan doi
My st dung trong chién tranh Viét
Nam, bén canh ngudn gbc ty nhién va
cac hoat dong kinh té dan sinh. Nghién
clru ndy bude dau da chi ra nguy co rui
ro 6 nhidm As ddi vai khu vuc va dan
cu sdng xung quanh san bay Bién Hoa.
Tir d6 cho thay viéc can thiét phai co
nhitng nghién ctru sdu va rong hon nira
vé mirc do 6 nhidm As, cling nhu giai
phap luya chon céng nghé xur ly dioxin
phai di kém dé dong thoi xir 1y As tai
hai khu vuc nay noi riéng va cac khu
vuc lién quan dén 6 nhidm dioxin noi
chung hoic 6 nhiém As tha cap do lan
truyén tir cac vling nong téi cac khu vuc
lan can.

Lol cam on

Nghién ctru nay duoc thuc hién boi Dy
an Phong thi nghiém Dioxin (Tong cuc
moi truong Viét Nam) va Khoa Hoa
hoc, Truong Pai hoc Khoa hoc tu
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nhién, Pai hoc Quéc gia Ha Noi. Két
qua nghién ciru nay la mot phan trong
dé tai nghién cau khoa hoc KHCN-
33.01/11-15 thugc Chuong trinh
KH&CN trong diém cap Nha nudc giai
doan 2011-2015 vé nghién cau khic
phuc hau lau dai chat doc da cam/
dioxin do My sir dung trong chién tranh
dbi véi moi truong va sac khoe con
nguoi Viét Nam. Tac gia bai bao ciling
Xin tran trong cam on ThS. Bui Hong
Nhat va ThS. Nguyén Nhu Tung (Trung
tam Quan tric Moi truong, Tong cuc
Moi truong) vé nhitng hd tro ki thuat
qui gia.
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