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Bai bao trinh bay cac két qua nghién ciru vé phong xa tu nhién tai tinh Binh Duwong, bao g(‘3m viéc phan
tich, danh gia hién trang nén phong phéng xa trén co s& cic két qua cé dwoe qua xa trinh dwdng bd voi
2504 diém; phan tich hoat d9 ciia cac nhan phéng xa Z2Th, “K, 2Ra va '¥'Cs trong 247 miu dit dwoc thu
thap. Két qua cho thiy, trong 7 khu vwe khéo sat thi Di An l1a khu vuc co6 gia tri suét lidu trung binh cao
nhit I 1,672 mSv/nim; Pha Gio va Dau Tiéng la khu vire 6 suit lidu trung binh thap nhat, lin hrot 1a
1,002 mSv/nam va 1,071 mSv/nam. Gia tri trung binh 1a 1,376 mSv/nam va dao dong trong khoang 0,148-
3,049 mSv/niam. Céc tinh toan di cho thiy, hoat dd trung binh theo trong s6 dan cw ddi voi cac nhan 22Th,
26Ra va “K lan lwot 12 37,77; 27,11 va 109,13 Bq/kg. Suit lidu hap thu trong khong khi ciia cic miu khao
sat co gia tri trong khoang 12,20-101,24 (nGy/h), gia tri trung binh 1a 37,71 (nGy/h).

Tir khéa: cdc nhin phéng xa, lidu chiéu ngoai, phin tich gamma, phéng xa tw nhién.
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ASSESSMENT ON NATURAL RADIATION AND B3t vin &6

EXTERNAL RADIATION DOSES IN BINH DUONG
PROVINCE

Summary

This paper presents the results of studies on the natural radioactivity
in Binh Duong province, including the analysis and assessment on the
status of natural background radiation based on the data obtained
through the field measurements of 2504 points and the activity of the
radionuclides »*Th, “K, *?Ra, and'*’Cs in the 247 soil samples. The
results have shown that among seven surveyed areas, the Di An area
has the highest value of the average dose rate as 1.672 mSv/year; Phu
Giao and Dau Tieng areas have the lowest value of the average dose
rate as 1.002 mSv/year and 1.071 mSv/year respectively. The dose rate
of the whole province has the average value of 1.376 mSv/year and
ranges from 0.148 to 3.049 mSv/year. Calculations have shown that the
average values of the population weighted activities of **Th, *’Ra and
WK are 37.77; 27.11 and 109.13 Bq/kg respectively. Absorbed dose rates
are in the range of 12.20-101.24 (nGy/h) with the average value of 37.71
(nGy/h).

Keywords: external radiation doses, gamma analysis, natural radiation,
the natural radionuclides.
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Khéo sat phong phong xa
ty nhién luon la mdt trong
nhitng huéng nghién clru moéi
truong dugc rat nhiéu nudc
trén thé giGi va cac to chuc
quéc té quan tam. Nhiéu két
qua khao sat vé phong xa tu
nhién trén toan thé gisi co
lién quan dén cac tia vii tru
va burc xa mat dat di duoc
trinh bay trong Béo cdo cua
UNSCEAR [1]. Hau hét cac
qudc gia trén thé gidi déu co
cac chuong trinh kiém soat
phong xa tu nhién va cac tram
quan trac phong xa dé kiém
soat hién trang phong xa theo
thoi gian.

Viéc danh gia, do dac
hién truong va xay dung ban
dd phong phong xa tu nhién
ngdy cang tré nén cip thiét.
Viéc nghién clru nay la mot
yéu cau bét buc ddi voi cac



nuée da, dang va s& phat trién nang lugng nguyén tir
vi myc dich hoa binh. Co quan Nang luong Nguyén tu
qudc té (IAEA) da 1ap nhitng chwong trinh hd trg k¥
thuat khi tién hanh viéc khao sat nén phong phong xa
trong moi truong cho cac nudce thanh vién, trong do co
Viét Nam.

Bai bao trinh bay cac két qua nghién ciru vé phong
phong xa tu nhién tai tinh Binh Duong, bao gdm viéc
phan tich, danh gia hién trang nén phong phong xa trén
co so cac két qua c6 dugc qua xa trinh dudng bod véi
2504 diém; phan tich hoat d6 ctia cac nhan phong xa
28, B2Th, “K, 22Ra, 3’Cs trong 247 mau d4t da duoc
thu thap; tinh toan suat liéu hip thu trong khong khi,
liéu hiéu dung hang nam, hoat d¢ Radi twvong duong va
chi sb nguy hiém hoat d6 chiéu xa ngoai; su dung cac
s liéu két hop vé6i cac phan mém chuyén dung dé mo
ta hién trang phong xa tuy nhién cua tinh Binh Duong
bang ban dd; so sanh, danh gia cac két qua cua ving
khao sat voi két qua ciia cac nghién ctru da cong bo.
Noi dung nghién ctiu

Xa trinh dwong bo

Xa trinh 1a phuong phap co ban nhiam danh gia lidu
chiéu ngoai trong khao sat phong phong xa tu nhién.
Nhin chung, xa trinh duong bd 1a mot ki thudt don
gian, nhanh va twong ddi thuan loi. Phuong phép nay
cho phép hinh dung mét cach khéi quat bt tranh vé
phong phong xa trong vung khao sat. Viéc hoach dinh
cac diém khao sat va do lidu phong xa dua trén co so
nhu sau: vach ludi do sao cho viéc xay dung ban dd
phong phong xa vira dam bao tinh khai quat cua mot
tinh, vira thé hién duoc dic thu cia cic ving, nhat 1a
nhitng noi di thuong phong xa. Bé danh gia anh huong
cua phong xa tu nhién dén dan cu, cac vung c6 mat do
dan cu cao dugc khao sat chi tiét hon, véi sb diém do
nhiéu hon, nham danh gi4 tic dong cua ching ddi véi
modi truong trén khia canh an toan buc xa cho nguoi
lao dong va dan cu quanh vung. Cac tryuc giao thong
chinh can duoc 1am diém tua cho viéc hoach dinh ludi
1ay mAu. Thanh phd Thit Dau M6t 1a trung tAm tinh ly,
noi c6 mat do dan cu cao va tap trung cc co quan dau
ndo cta tinh nén can duge khao sat chi tiét hon nhim
canh bao 6 nhiém va khuyén co cac dam bao an toan
btrc xa phong khi c¢6 sy ¢b nhiém xa.

Do truc tiép mirc phong xa méi truong chu yéu &
day 1a do suat lieu bang cac thict bi do xach tay. Cac
may do liéu duogc st dung d¢ do suat liéu bé mat viung
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khéo sat va két hop véi viéc do, ghi toa d ludi khao
sat. Cac thong s nay ding dé str dung trong hé thong
thong tin dia ly. Khoang cach do giira cac diém phu
thudc vao cac yéu t6 nhu: dia hinh, dia vat 1y, phan bd
dan cu, giao thong va muc dich cua viéc khao sat. DPbi
v6i khu vie bang phing, khoang cach giita cac diém
do theo ludi 1 50-100 m theo chiéu ngang va 100-200
m theo chiéu doc. Ddi véi khu vue doc va phuc tap
thi khoang cach cac diém do phu thudc nhiéu vao hé
thong giao thong.

Trong qua trinh do, may do liéu duge md lién tuc,
dé cach mat dat 1 m trong sudt thoi gian xa trinh. Khi
t6i diém can do thi ghi lién tiép 10 s6 do, mdi lan ghi
cach nhau 0,5 phut. Trong thoi gian do nay, toa do
diém do duoc ghi lai theo cac thong s6 tir vé tinh bang
may Scout M" GPS Trimble Navigation. Cac vi tri do
duogc danh dau trén cac ban do dia hinh ty 18 1:200 000
va ghi suét lidu trung binh trén ban dd v6i don vi do 1a
mR/h hodc puSv/h.

Khi gip cac sb6 do bét thuong thi vi tri do s& dugc
khdo sat k¥ hon, trong do ghi ty my nhat ky 190 trinh, do
k¥ thuat 47 bang cach khoét 156 va dit ca may do vao vi
tri can do sau 5 phut roi 14y ra va doc két qua.

Xdc dinh hoat djo phong xa

Cung v6i xa trinh dudng bo, cac mau dat duge thu
thap theo ludi dé phén tich phong xa trong phong thi
ngh1em nham xac dinh hoat &6 phong xa ctia cac dong
vi cAn quan tim. Mau duoc thu thap cung v6i qua trinh
do suét liéu hién truong. Cach thuc Iya chon va quy
trinh thu thap, xur Iy mau dugce tham khao tir cac tai
lidu [2, 3]. Pét duoc lay ¢ d6 sau khoang 30 cm bang
mot dung cu léy mau hinh tru c6 duong kinh bén trong
7 cm, khéi lugng khoang 1-2 kg tai mdi diém. Mau
dugc chua trong cac bao polyetylen va dugc danh ky
hi¢u theo ding véi vi tri do suit liéu tai hién truong.
Trong phong thi nghiém, cic mau duoc dé kho trong
khong khi va sau d6 duoc sdy kho ¢ nhiét 46 khoang
100°C. Tiép theo, cic mau duoc nghién va sang qua
mot ray ludi ¢ 16 nhod ¢& 1 mm dé loai bo soi ciing nhu
ré& cdy, 14 va rac. Trudc khi tién hanh do trén hé phd
ké gamma phong thap, miu dat duoc dung trong coc
dang hinh hoc Marinelli v&i khdi luong khoang 500 g
va dugc niém phong kin trong vong mot thang dé dat
duoc trang thai can bang phong xa cua hat nhan 2¢Ra
v6i san pham phan ra ctia né trong diy uranium.

bé xac dinh cac dong vi phéng xa c6 trong mau, hé
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pho ké gamma phong thap véi détecto HPGe tai Vién
Nghién ctru Hat nhan da duoc st dung [4]. Phd ning
luong cua cac nguyén to phong xa co trong mau sé ghi
nhén su c6 mat cua cac nguyén t6 dua trén nang luong
gamma dic trung cta ching. Cac nhan phong xa can
duoc phan tich trong cic mau méi trudng, cac dinh
gamma dac trung dugc li¢t ké trong bang 1.

Bang 1: cdc nhan phéng xa dwoe phan tich bang phé ké gamma phéng thap

A . Pong vi dung dé <
Nhin phong xa phan tich Ning lwgng gamma (keV)
214Pb 295,352
226 238 ’

Ra (PU) 2B 609

212Pp 239

22Th 20871 583

28Ac 911

WK WK 1461

B7Cs B7Cs 661

Mot tham sb quan trong khac cling can phai quan
tam 1a hoat d§ phong xa theo trong s6 dan cu. Cong

thirc tinh cho mot tinh 1a [5]:
7

P4
PWA=

7
2P
=1
Trong do, P, va A, la dan s6 va hoat d6 riéng trung
binh cua cac nhan phong xa tai vung tha i dugc dua ra
trong cOt 2, 3, 5 va 7 ¢ bang 2. Tinh Binh Duong dugc
lay theo 7 khu vuc lay mau.
Bang 2: cdc gia tri trung binh, cuc dai va cuc tiéu vé hoat do riéng

cia *°Ra, »°Th va *K cho cac dia phuong thudc tinh Binh Duong

Hoat dj phong xa (Bq/kg)
2]2’“] ZZﬁRa wK
Khu vire Din sb
Trung Khoang Trung Khoang Trung Khoang
binh (min-max) binh (min-max) binh (min-max)
) ® ) 0) 6 © 0 ®
Bén Cit 185000 | 3684 12,18-97,29 2387 8,87-45,19 78,20 7,0-478,91
Diu Tiéng 87000 2721 10,04-53,47 21,08 12,71-29,59 32,62 2,79-143.27
DiAn 119702 | 3282 15,05-55,60 2153 14,11-54 41 196,76 13,04-848,33
Phi Gido 73307 2938 18,27-42,03 2411 17,87-3441 2349 3,40-55,68
Tan Uyén 169309 | 3223 13,09-56,23 2815 13,62-46,67 102,79 731-437,86
Thudn An 137506 | 4538 12,87-77,36 3159 10,39-61,25 177,13 13,49-748.93
Th;/lgau 181587 | 49,85 9,41-107,66 29.89 6,20-6545 108,53 2,96-379,86
Tinh Binh 36,24 26,60 102,78
Duong 953411 30.9* 9,41-107,66 1838 6,22-6545 285° 7,0-748.93
Vigt Nam* 59.84% | 16,07-129,16* | 42,77% | 1502-121,58% | 41193* | 10,47-108539*
Thé gioi* 30* 35 400*

(%) Cdc 56 liéu dwoc cong bo trong cong trinh gan day [5]
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Ddnh gid sudt liéu hdp thu, hoat dp Radi twong
dwong va chi sé nguy hiém

Céc két qua phan tich hoat d6 riéng cua cac dong vi
phong xa 2°Ra, 22Th va “K duoc dung lam sb liéu dé
tinh toan cac dai lugng vat Iy danh gia mic nguy hiém
blrc xa nhu suét liéu hfip thu, liéu hiéu dung hang nam,
hoat d6 Radi twong twong va chi s6 nguy hiém hoat do
chiéu ngoai [5-7]. Céac két qua chi tiét cho timg mau da
duoc trinh bay tai [8].

Xdy dwng cdac bdan do phdn bo sudt liéu, chi so
nguy hiém

Dua trén cac sb liéu da do dac va tinh toan voi phén
mém ArcMap - Arclnfo 9.3 va ap dung phép ndi suy
(Interpolate) khong gian bang phuong phap nghich
dao trong sd khoang cach (Inverse Distance Weight -
IDW), cac ban dd vé mat do suat liéu phong phong
xa, liéu hiéu dung hang nam, chi ) nguy hiém birc
xa - tiéu chuan chau Au cho toan tinh Binh Duong di
duoc thiét lap.

Két qua va thao luan

Cac gia tri suét lieu trung binh, cuc dai va cuc tiéu
cho céc dia phuong duoc dua ra trong bang 2. Két qua
cho thdy, trong 7 khu vuc khao sat thi Di An 13 khu
vuc ¢6 gia tri suat lidu trung binh cao nhat 1a 1,672
mSv/ndm; khu vuc Phu Gido va Dau Tiéng cd suat
lidu trung binh thap nhét 1an lugt 1a 1,002 mSv/nim
va 1,071 mSv/nam. Gia tri trung binh toan tinh Binh
Duong 1a 1,376 mSv/nam va dao dong trong khodng
0,148+3,049 mSv/nam. Két qua thu dugc phu hop véi
gia tri suit liéu gamma bé mit khu vuc Nam B9 trude
day da khao sat l1a 1,498 mSv/nam [3, 9, 10]. Khi so
sanh véi suat licu gamma ciia khu vuc di thuong phong
xa nhu Ham Téan - Binh Thuén da khao sat [11, 12] voi
gi tri trung binh 13 2,961 mSv/nam thi sut liéu phong
xa trung binh ¢ tinh Binh Dwong nh6 hon 2 1an. Gia tri
cuc dai ciia mot sb vi tri & Binh Duong c6 gia tri cao
hon murc trung binh ctia khu vec Nam B0 nhu tai thanh
phé Thu Dau M6t 2,918 mSv/nam, khu vic Thuan An
2,787 mSv/mam, khu vuc Di An 2,961 mSv/nam, khu
vuc Bén Cat 3,049 mSv/nam. Cac két qua cho thay,
gi4 tri sudt lidu cia Binh Duong nam trong khoang
kha rong, tir 0,148 mSv/nam dén 3,049 mSv/nam. Tuy
nhién, so v&i toan Nam B9, gia tri trung binh sudt liéu
cua Binh Duong la nho hon.



Bang 3: sudt liéu trung binh, cuwc dai va cuc tiéu cho cdc dia phwong

thudc tinh Binh Duong

Dia phwong Cuec dai Cue tiéu Trung binh

Bén Cat 0,350 uSv/h 0,083 uSv/h 0,191 pSv/h
3,049 mSv/nam | 0,723 mSv/nam 1,664 mSv/nam

Di An 0,340 uSv/h 0,044 uSv/h 0,192 uSv/h
2,961 mSv/nam | 0,383 mSv/nam 1,672 mSv/nam

R 0,320 uSv/h 0,068 uSv/h 0,185 uSv/h
Thuan An 2,787 mSv/nam | 0,592 mSv/mam | 1,611 mSv/ndm

A . 0,217 uSv/h 0,077 uSv/h 0,128 uSv/h
Tan Uyén 1,890 mSv/nam | 0,671 mSv/nim | 1,115 mSv/nim

A ek 0,183 uSv/h 0,079 uSv/h 0,123 uSv/h
Dau Tieng 1,594 mSv/nam | 0,688 mSv/nam | 1,071 mSv/nam

P 0,197 uSv/h 0,061 uSv/h 0,115 puSv/h
Phi Gido 1,716 mSv/nam | 0,531 mSv/nam 1,002 mSv/nam

A N A 0,335 uSv/h 0,017 pSv/h 0,165 uSv/h
Thu DAuMt | 5 918 mSv/nam | 0,148 mSv/nam | 1,437 mSv/nam

Toan tinh 0,350 uSv/h 0,017 uSv/h 0,158 uSv/h
Binh Duong 3,049 mSv/nam | 0,148 mSv/nam 1,376 mSv/nam

Nam B 0,25 IJSV/}VI 0,10 uSv/hu 0,171 IJSV/}VI
2,19 mSv/mnam | 0,876 mSv/nam 1,498 mSv/nam

Céc gia tri cuc dai khong dot bién so cac khu vuc
di thuong phong xa nhu ¢ Ham Tan (Binh Thuén) 1é€n
dén 8,41 mSv/nam. Trong qua trinh khao sat, nhiing
gia tri nay khong tap trung tai mot khu vuc nhét dinh
ma bét gidp mot cach tinh cd. Nhu vdy c6 thé két luan
muc phong phong xa tu nhién ¢ Binh Duong la binh
thuong, khong co6 di thuong phong xa.

Xac dinh hoat do phong xa bang phd ké gamma
phong thap di cho ra cac két qua chi tiét vé hoat do
riéng cua **°Ra, *?Th, K [8]. Cac gia tri trung binh,
cuc dai va cuc tiéu cho cac dia phuong dugc dua ra
trong bang 2. Tir cac két qua thu duoc ¢ thé nhan thay,
hoat do riéng ciia cac dong vi *Ra, »2Th 1a kha phu
hop véi cac s6 lidu da duge cong bd gan day [5], con
hoat d cta K 1a cao hon. So sanh véi sb liéu trung
binh cho toan quéc, hoat do phong xa cua cac nguyén
t6 cAn quan tAm trén dia ban Binh Duong 13 thip hon
nhidu. Cu thé 13, hoat d6 riéng cua nguyén t Th
& Binh Duong chi bang 60%, cua *%Ra bang 62% va
“K bang 25% gia tri tuong Gmg trén toan lanh thd Viét
Nam. O déy ciing cin nhin manh thém 1, két qua cua
bao cdo gan day [5] cho tinh Binh Duong chi dua trén
4 mAu dat. So sanh véi cac gia tri trung binh cia thé
gidi thi hoat d6 phong xa ctia 2 nguyén t6 2Ra, 22Th ¢
tinh Binh Duong 1a twong duong, con hoat d6 cua K
thap hon nhiéu. Cac két qua phan tich ciing cho thay
hoat d6 cta '3Cs 14 rat thap.

Céc tinh toan da cho thdy, hoat d6 trung binh theo
trong s6 dan cu (PWA) cua tinh Binh Duong dbi véi
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cdc nhan 22Th, 2°Ra, va “K lan luot 1a 37,77; 27,11
va 109,13 Bg/kg. Hoat d¢ trung binh theo trong s6 dan
cu cho toan Viét Nam déi v6i cac nhan 22Th, 2Ra, va
“K 1an luot 1a 55,72; 39,34 va 386,61 Bq/kg [5]. So
v6i cac gia tri tuong tmg cho ca nudce, két qua nay cho
théy, gia tri hoat d¢ trung binh theo trong s6 dan cu dbi
v6i 22Th va 2Ra cia Binh Duong 13 thdp hon, con cuia
40K thi cao hon.

Két qua tinh toan ciing cho thiy, suat liéu hap thy
trong khong khi cua cac mau khao sat co gia tri ndm
trong khoang 12,20-101,24 (nGy/h), véi gia tri trung
binh 14 37,71 + 2,53 (nGy/h). Két qua nay thip hon gan
2 14n gia tri ctia toan 1anh thd Viét Nam vdéi gid tri trung
binh 1a 71,72 (nGy/h), khoang gia tri 1a 17,45-149,40
(nGy/h). Gia tri trung binh ciing thap hon gié tri trung
binh cua thé giéi 1a 57 (nGy/h) [13].

Céc gia trj trung binh va khoang gié tri suét lidu hap
thu, hoat d§ Radi twong duong va chi ) nguy hiém
duogc trinh bay trong bang 4.

Badng 4: cdc gid tri trung binh ciia sudt liéu hdp thy, hoat d¢ Radi twong dirong
va chi so nguy hiém (cdc so in nghiéng thé hién mién bién thién (min-max) cua gid tri)

Suitlibubdpthy | Libubifudung | Hoatdj Rai Chif nguy hiém bie xa
Khu vire N
’ (nGyh) hing nim twong dwong
1) (mSvinim) (By/kg) Tiéu chuin Tiéu chuin
@ @) @ chiu Au Thuy §i
(3) (6)
hiGi 012 0,03 619 0235 0,068
R NP 0,025-0,052 a8 | 016030 0,047-0,100
B i 3647 0045 8420 0295 0086
1209508 00IS0117 | 286320446 | 00980774 00290205
DT 2647 0033 §2,50 0217 0063
WL | 13004945 0.016-0,061 05-1380 | 01050402 0,030,117
o 1740 0,058 10942 0385 012
MMt | 3 4n 7 000114 | 31212445 | 01100756 00320219
_—_— %) 0,059 109.99 0391 0,14
i 1896-101.4 03004 | @m0 | 01550815 00450239
—_— 3589 0,04 82,15 0289 0,084
v 19,86-6039 004007 | 46191204 | 01590488 0,046:0,143
- 3947 0,049 89,56 0321 0,094
19.46-81,30 0060100 | 43RG | 01560657 0,046,193
LAl 0,046 86,53 0305 0,079
BnhDuong | 122MOLM | 0018014 | BEI | 00980815 00290239
76+ 64,58¢ 017¢
- 77 160,064 043¢
: 1745-149.40 40,68-341,15 011092

(*) Céc 56 liéu duoc cong bé trong cong trinh gan ddy [35]

D¢ c6 birc tranh tong quat va truc quan cac ban do veé

mat d§ suat liéu phong phong xa, liéu hi¢u dung hang

nam, chi so nguy hiém buc xa - tiéu chuan chau Au cho
toan tinh Binh Duong da duogc thiét 1ap (hinh 1-3).

a4
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Hinh 2: ban dé liéu hiéu dung hang nam ciia tinh Binh Dwong
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Hinh 3: ban do chi s6 nguy hiém bitc xa tinh Binh Durong

Két luan

Tur két qua xa trinh dudng bg, co thé dua ra mot sb
két luan nhu sau:

- Gi4 tri suét liéu trung binh toan tinh Binh Duong 1a
1,376 mSv/nam va dao dong trong khoang 0,148+3,049
mSv/nam. Gia tri nay gan bang gia tri sudt lidu gamma
bé mat khu viuc Nam B9 trudc ddy da khao sat 1a 1,498
mSv/nam.

- Cac két qua cho thdy, gia tri sut liéu cia Binh
Duong nam trong khodng kha rong, tir 0,148 mSv/nam
dén 3,049 mSv/nam.

- Gi4 tri suét liéu gamma trung binh cua tinh Binh
Duong thip hon gid tri trung binh cua thé gidi, nam
trong mirc an toan va khong c6 khu vyc di thuong
phong xa.

Tir két qua phan tich cdc mau dat, c6 thé rit ra mot
s0 két luan nhu sau:

- So sanh voi sb lidu trung binh cho toan quéc, hoat
d6 phong xa ciia cac nguyén t6 cAn quan tim trén dja
ban Binh Duong la thip hon nhiéu. So sanh vdi cac
gié tri trung binh cua thé gidi thi hoat d6 phong xa cua
2 nguyén té 22Th, 2°Ra cia tinh Binh Duong 14 tuong
duong, hoat d9 ctia “K thi thap hon nhiéu. Cac két qua



phan tich ciing cho thay hoat d6 cua '*’Cs 1a rat thap.
Két qua nay phan anh kha dung gia tri suat liu binh
thuong cua tinh Binh Duong ma may do liéu ghi nhan
duoc.

- Suét lidu hip thy trong khong khi cta cac mau
khao sat nay thap hon gan 2 lan gia tri trung binh cua
toan Viét Nam va ciing thip hon gia tri trung binh cua
thé gioi.

- Két qua vé& chi sb nguy hiém hoat do chiéu xa
ngoai theo hai tiéu chuin chau Au va Thuy Sy ciing
nho hon so vé&i quy dinh, cho thay khong co su nguy
hiém phéng xa nao ddi véi ngudi dan sinh sdng tai
Binh Duong.

Loi cam on

Cdc két qua nghién ciru dwoc thue hién trong khuén
khé @é tai cdp tinh Binh Duong, tdc gid chan thanh
cam Ban gidm doc, cdc phong ban chirc nang ciia S6
KH&CN Binh Dvong da quan tam, giup do va tao cdc
diéu kién thudn loi trong qua trinh thuc hién dé tai.
Tac gia cam on ThS Ngo Van Dinh (So KH&CN Binh
Duong) da nhiét tinh giup do trong viéc xdy dung ban
do; cam on TS Phan Son Hdi (Vién Nghién ciru Hat
nhan) da giup da trong viéc phan tich hoat dé phong
xa trong cdc mau; cam on mot s6 dong nghzep va sinh
vién da déng gop trong viéc thu thdp mau ddit va xa
trinh.
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