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DANH GIA PHONG PHONG XA MOI TRUONG VUNG BIEN VEN BO
HOA TAM (PHU YEN), VINH HAI VA PHUGC DINH (NINH THUAN)
PHUC VU XAY DUNG CAC NHA MAY DIEN HAT NHAN

V& Duy Son, Nguyén Tac An, Lé Binh Mau, Phan Minh Thu

Vién Hai dwong hoc,Vién Han ldam KH va CN Viét Nam

Tom tét: Trén co s& cac s6 liéu thu duoc tir cac chuyén khéo sat thuc té tai cac
khu vire ven bién Hoa Tam, (Pha Yén), Vinh Hai va Phudc Dinh (Ninh
Thuan), két hop voi cac tai liéu lvu trir, bao cao tap trung phan tich, danh
gia cac dac diém maoi trwong vé dong luc, phdng xa va da dang sinh hoc,
theo dinh hwéng phuc vu cho viéc xac dinh, chon lya vi tri xay dung nha
may dién hat nhan. Trong mau nudc xac dinh cac dong vi: Cs-137, Th-
234, Th-228, Ra-228, Ra-226, trong mau tram tich: Cs-137, Th-234, Th-
228, Ra-228, Ra-226, K-40, mau sinh vat bién: Cs-137, Th-234, Th-228,
Ra-228, Ra-226, K-40. Toan bd cac mau déu dwoc do trén hé théng do
Gamma Canberra voi dau do HpGe trong 24 gid va x& ly bang phan
mém Genie 2k, sai s0 1c.

Twr khéa: Phéng xa mdi treong, Ving bién ven be; Nha may dién hat
nhan, Hoa Tam (Phu Yén), Phugc Dinh (Ninh Thuan)

ASSESSMENT OF ENVIRONMENTAL BACKGROUND RADIATION
IN THE COASTAL WATERS OF HOA TAM (PHU YEN), VINH HAI
AND PHUOC DINH (NINH THUAN) FOR BUILDING NUCLEAR
POWER PLANTS

Nguyen Tac An, Le Dinh Mau, Phan Minh Thu
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Abstract: Based on the data collected from the field surveys in the coastal waters
of Hoa Tam (Phu Yen), Vinh Hai and Phuoc Dinh (Ninh Thuan),
together with available data, this paper analyses and evaluates the
environmental characteristics (dynamics, radiation and biodiversity) for
the selection of nuclear power plant building places. Cs-137, Th-234,
Th-228, Ra-228, Ra226 were measured in all samples of water,
sediment and marine organisms, where as in the samples of sediment and
marine organisms, K-40 was also measured. All samples were measured
using Canberra Gamma spectroscopy with HpGe detector in 24 hours
and processed with the Genie 2k software, error 1c.
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I.GIOI THIEU

Nha may dién hat nhan dau tién duwoc xay dung tai Lién X6 vao thang 6-1954.
Hién nay, trén thé gi¢i cé khoang hon 441 nha may dién hat nhan hoat dong tai 31
qudc gia, san xuat khodng 17% tong san lwgng dién toan thé gidi. Cac nha may
dién hat nhan hién nay, thuc té la nha may nhiét dién, chuyén tai nhiét nang thu
duoc tir phan (ng phan hiy hat nhan thanh dién nang véi nguyén liéu ban dau la
dong vi Uran 235 va san pham thu dwoc sau phan (ng thuvong la Pluton, céc
Neutron va nang lwgng nhiét rat [6n...

O Viét Nam, van d& xay dwng nha may dién hat nhan dang duoc sy quan
tam sAu sic clia toan x& hoi & 3 khia canh: kinh té, an ninh quéc phong va sy an
toan vé moi trudng, hé sinh thai déng thuc vat va doi song kinh té, van hoa, strc
khoe cta nhitng ngudi dan va cdng dong séng xung quanh khu vic xay dwng nha
may...

Trong khuon khé danh gia tac dong moi truong sinh thai bién phuc vu cho
viéc 1ap bao cdo nghién clru tién kha thi xay dung nha may dién nguyén tir & Viét
Nam, danh gia phéng phong xa méi trudng nwéc, sinh vat bién vatram tich la hét
strc can thiét. Cu thé la xac dinh mirc nén so b, trong sw két hop céc so liéu hién
c6 dé xac dinh kha nang lang dong vat chét trén bé mét day bién, so bd xac dinh
doi twong thuc vat bién dung lam chi thi cho su tich Ity phong xa. Diéu nay cho
phép xac dinh mic nén, hiéu dugc kha nang tich Ity cac chat co lién quan dén cac
hat nhan phdéng xa dwgc hinh thanh bdi cac co ché khac nhau & ven bo vatai cac
thly vuc c6 dd sau can thiét cho viéc thiét 1ap miéng 6ng xa& nudc thai valam mat.
Ngoai ra, voi cac do dac khac, két qua thu dwoc co thé cho phép tim ra dugc chi
thi sinh hoc dac treng chung cling nhw riéng cho khu vic xay dung nha may dé
phét hién nhanh su gia tang cac hat nhan phong xa.

I1. DIA PIEM VA PHUONG PHAP NGHIEN CUU

Khu vic nghién clru duoc thuc hién theo hop dong diéu tra hoat d6 phéng xa clia
mot s6 hat nhan phéng xa tai ba vung ven b& dugc dé xuét lva chon xay dung
nha may dién nguyén tir :

- Vung ven b Hoa Tam — Phi Yén c6 dac trung bé mat tram tich la cét
trung — tho, chiu &nh hudng séng Ban Thach. Ving ha lvu va bén trong clra séng
phét trién manh nudi trong thiy san chd yéu la tdom Si. Vung do dac duoc gidi
han béi hai mii da voi doan dwong bo cat va dun cat.

- Vung ven bo Vinh Hai — Ninh Thuan, mot vung rang dai trén 12 km trai
dai ra dén do sau 50m véi phia Bac la miii Dinh vaviing Vinh Hy, tram tich mat
ngoai trlr rang phd kin la san hd v& vun va cét thd. Loai tram tich nay nhanh
chong bi sulfua héa trong diéu kién khéng c6 khong khi. Sau bén trong ndi dia la
dan cu duwogc gigi han véi quéc 16 1avang ndi.

- Vung ven bo Phuéc Dinh — Ninh Thuan c6 bé mat tram tich cat bun véi
nhiéu ran san ho chét, gi¢i han vé phia Nam bé&i mii Nay. Cuv dan séng sau bén
trong dwdng bo, duong by dang trong trang théi boi 1p. ' d6 sau khoang 10m tré
vao lavic nuwdce nubi rong sun.
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Chuyén\ khao sat dugc tién hanh bdi Vién Hai duong hoc Nha Trang vao
thang 8/2002 bang phuwong tién dwong bo vabién.

-Tram vi do va do sau 1dy mau: 3 tram ldy mau thudc 3 khu vuc dwoc lya chon
cho viéc thu mau xéc dinh hoat d6 phong xa theo yéu cau ctia dv &n: ving ven bd
Hoa Tam, ving ven bo Vinh Hai va ving ven b Phudc Dinh. D6 sau 1dy mau
cho mau nwdc va tram tich dwoc lya chon nam trén dudng 20m sau, mot do sau
ma cac nha may hoat dong lién quan dén vat liéu hat nhan dung lam d6 sau dat
miéng 6ng thai nuéc lam mét hodc chat thai cong trinh.

- Thu méu: Bathanh phan méi truong dwoc thu mau bao gdbm nwdc, tram tich day
bién vasinh vat (mau cac loa rong bién). Mau nudc dwoc thu & tdng mét, cac mau
rong dwoc thu thap ngay sat duong bd. Do thoi gian thu mau nam trong thoi ky
tan lui nén rong mo hau nhv khéng cé mat trén ca ba vung do, vi vay chi co
nhitng loai rong co trong lvong twong ddi cé thé phan tich dugc lva chon.

Mau nuéc dwoc thu 25 lit cho moi loai mau va dung trong binh polyetylen.
Mau tram tich 500g dung trong bao polyetylen va dé thoang khi. Mau tram tich
thu bang cudc tram tich bé mat 20 x 20 x 10 cm. Mau rong thu bang tho 1dn doc
theo viing nghién ctu, rira sach bao quan bang nwéc bién tai ché.
- Lwa chon cac thong sd do: Céc hat nhan phdng xa duoc lva chon do dua theo
céc két qua cong bo vé hoat do phéng xa trong mdi trueong bién, chirc nang doi
vGi hé sinh thai, kha nang chi thi 1ang dong vat chat vé co va hitu co, dinh vét ché
d6 dong chay nhu trinh bay trong bang du¢i day (bang 1).

Bang 1. Cac dac trung 1dy mau, vi tri vathong sb phan tich

Pia danh

SO S6 lvgng bong vi

Loai P
= mau .
mau 3 25 lit Cs-137  saTam PhuécDinh  Vinh Hai

Th-234,
Th-228,
Ra-228,
Ra-226
Cs-137,
Th-234,
Tram Th-228,
tich 3 500g Ra-228,

Ra-226,

K-40
Cs-137,
Th-234,
Th-228, Khéng c6
Ra-228, rong
Ra-226,

K-40

Nwéce 3 25 it

Rong 2 1kg

- Phuong phap xtr ly va do phong xa:
+ Mau nwéc: Xac dinh Radium-226; 228, Thorium-228; 234:
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e Luong nuéc chinh xac 25 lit dwoc lay vao binh polyetylen, kiém héa dén pH
= 9 nhd amoniac PA25%. Khudy déu.
e Cho vao mau mot lwong thich hop permanganat kalium PA. Khudy déu.
e Cho vao mau mdt lwong thich hop clorua mangan PA. Khudy lién tuc trong
15 pht.
Két tta hinh thanh sau 24 gio.
Loc két tia trén mang loc c6 kich 16 0,4pm, dong kin trong hop polyetylen.
-Xac dinh Cs-137:
Luong nuéc chinh xac 25 lit duoc 1dy vao binh polyetylen, Acid héa dén pH
= 2 nho acid nitric PA.
e Thém amonium phosphomolibdat PA. Khuay déu trong 2gio.
e DE lang qua dém.
e Loc qua mang 0,4um, dong kin trong hdp polyetylen.
e Trong trwong hop cd mot lvgng chat mang Cesium, Sodium carbonat PA
dugc thém vao mau truéc khi acid hda va tién hanh cac cong doan tiép
theo.

+ Mau rong:
e Tuy theo loai rong, thong thuwong 1kg rong tuoi duoc st dung.
e Loai bd rong tap vatap chat.
e Rira sach bang nwdc bién tai chd.R(ra so qua bang nwdc cét hai 1an.
e Phoi kho so bd.Say & 80°C trong 48 gio.
e Cantrong luvgng kho.
e Tro & nhiét do6 250°C.Can trong lvgng tro.
e Dong kin trong hdp c¢é hinh hoc can do.

+ Mau tram tich (chd yéu 1a méanh san hd vé& vun,cat thd vacét — bun ):
e Loai b phan thd khéng dac trung.
e Sdy 5009 mau & nhiét do 80°C trong 48 gio.
e Nghién varay quaray co kich 16 dwdi 2mm.
e Dodng kin trong hop cé hinh hoc thich hop.

Toan bd cac mau duoc gilr trong 21 ngay dé cd s can bang déi véi cac dong
vi can do. B3i v6i cac mau nwdc, phuong phap duoc lwa chon khdng két tda
Uranium vi vay khong cé su &nh hwéng doi voi viéc xac dinh Th-234. Tuy nhién
trong c&c mau tram tich ham lwong Th-234 do duoc cao hon giatri thuc cta né do
sy déng gop cua U-238 trong qua trinh phan ra. Can chl y cac két qua xac dinh
Th-234 chi c6 gia tri vé mat moi trudng, khong cho phép xac dinh chinh xac thoi
gian lvu cla hat hay nwdc. Toan bd cac loai mau duoc do trén hé théng do
Gamma Canberra voi dau do HpGe trong 24 git vaxt ly bang phan mém Genie
2k, sai $6 16. Mau chuén dugc st dung hinh giéng chitng chi IAEA-375-187.44g
(1990). Mau chuén thr cdp & trang thai can bang duoc tao bang 16i da granit
nghién min, déng hop hinh giéng 200g (1997), dung x&y dwng dudng cong hiéu
Xuét nho' phan mém Genie 2k theo chubi Uranium.

Cac dinh dac trung dwoc lwa chon wu tién & cac mic nang lwong c6 cudng
do trong 100 phan ra cao nhat:
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Th-234: 92.5 kev.
Th-228: 238 kev.
Ra-228: 9l11kev.
Ra-226: 186.5 kev.
Cs-137: 661 kev.
K-40 : 1460 kev.

I11. KET QUA VA THAO LUAN
1. Phdng phong xa tai cac khu vuc nghién ctru

Két qua do dac phong phong xa tai 3 dia diém du kién chon lya xay dung nha dién
nguyén ttr duoc trinh bay trong Bang 2:

Bang 2. Phong phéng xa tai Hoa Tam, Vinh Hai va Phudc Dinh

Hzat Vi Tri Nuwéce (Bg/l) bat (Bg/kg khd)  Rong (Bg/kg kho)
Nhan - Hoatdd Sais6 Hoatdd Sais6 Hoatdd Saisod
Hoa Tam 0.018  0.0045 6.10 0.58 - -
Th234 Vinh Hai 0.014 0.003 8.33 0.60 4.05 0.65
Phuwéc Dinh 0.021 0.003 11.27 0.73 36.92 1.61
Hoa Tam 0.077 0.0073 2.86 0.44 - -
Ra-226  Vinh Hai 0.012 0.0016 341 1.58 1.76 0.04
Phwéc Dinh 0.029  0.0036 5.82 1.09 6.47 0.72
Hoa Tam 0.007 0.0016 6.78 0.28 - -
Th-228  Vinh Hai 0.0050 0.0001 6.37 0.25 0.55 0.14
Phwéc Dinh  0.0063 0.00021 1241 0.35 8.94 0.43
Hoa Tam 0.026 0.0083 5.34 0.64 - -
Ra-228 Vinh Hai 0.020 0.0029 3.43 0.47 1.96 0.52
Phuwéc Dinh 0.032 0.0094 10.43 0.81 0.63 0.88
Hoa Tam 0.005 0.0021 0.32 0.15 - -
Cs-137  Vinh Hai <0.001 - 0.11 0.004 <0.1 -
Phwéc Dinh - <0.001 - 0.33 0.14 0.52 0.16
Hoa Tam - - 517.26 9.55 - -
K-40 Vinh Hai - - 119.05 4.64 583.54 12.49
Phuwéc Dinh - - 441.81 8.67 695.83 14.08

(-): khéng c6 mau

Di sau phan tich, so sanh cac két qua do duoc véi cac két qua nghién clru co
tinh lich st, ta thay:

2. Hoat do cac hat nhan phdong xa & mau nwéc

Ham lwgng Cs-137 trong nwéc ¢ dai ven bo tr Hoa Tam dén mii Nay (bang 2)
nam trong gi¢i han mirc hoat do dwoc tim thdy trong ving bién ven bd Nhat Ban,
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tay Philippine dwgi 10 mBg/l, (Popov, et al, 1963). Phan bd cla no tang dan theo
vi do 5 mBg/l & viing bién bén ngoai clra song Ba Nong (Hoa Tam — Phi Yén), 3
mBa/l ven b Khanh Hoa, dudi 1 mBg/l vung ven bo Vinh Hai — Ninh Thuan,
Phuéc Dinh - Ninh Thuan,( Nguyén Téac An, et al,1998,1999,2000). Pac trung
nay tuong tw phan bd Cs-137 doc bo & luc dia dwoc tim thdy trong cong trinh diéu
tra phdng phéng xa trong dat cia Huynh Thuong Hiép, et al, (2000). Loai bd cac
yéu t6 vé &nh hudng cac cdng trinh st dung nang luong hat nhan & Nam Trung
Qudc, hau nhu ngudn Cs-137 anh huéng dén cac vuc nwdc ven b xuat phat tlr sw
trdi rira dat tir luc dia c6 tich Iy Cs-137 do cac thir nghiém vii khi nguyén tir gay
nén vao thap nién 50-60. Do dic trung 18y mau, anh hudng su tai lo 1tng vat chat
tlr tram tich day bién & vi tri 18y mau khong dang ké. Ché do mua va luu luong
nudc thoat ra bién dong vai trd chl yéu trong sw van chuyén cac dong vi phong xa
tich 10y trong dét ra bién. Thorium 234 duoc tao thanh trong céc vuc nudc bién tir
s phan raUranium 238, sy mét can bang tuvong doi 16n gitta Th-234 (18,1 mBg/l)
va dong vi con Ra-226 (77 mBg/l) & vung ven bod Hoa Tam chi ra anh huéng
twong ddi Ién clia sdng Ban Thach ddi véi vuc nudc dai ven b cho du vi tri nay
la phan nho ra bién xa nhat. Nguoc lai, anh hudng I6p nude mat tir luc dia doi vai
vic nudc dai ven bo Ninh Thuan khong Ién, kha nang trao doi nwéc gitka vuc
nwéc sat bo va ngoai khoi rat nhanh. Ham lvgng Ra-228 & vung thém luc dia
Kuroshio, dd sau 50m 1a10 mBg/l (Nozaki et al., 1989, theo IAEA, 1998) noi trao
doi nwdc cta Bién Bong voi ving bién md Thai Binh Duong. Néu so sanh ham
lvong Ra-228 clia cac mau nwéc véi do sdu dudi 10m & ving ven by Khanh Hoa
xap xi 50 mBg/l, ngudn Ra-228 tao thanh do s phong thich tir tram tich bién va
dong luc dia, thi si pha lodng 50% ham lwong nay dién ra & ngoai dudng dang sau
20m. Céc dong vi phéng xa tu nhién c6 hoat tinh manh véi cac hat nhv Th-234,
Th-228 ciing giam & cap do tuwong tw. Diéu nay twong dbi quan trong trong viéc
thiét ké do sau can thiét dé dat miéng ong thai nwéc lam ngudi cho nha may dién
nguyeén tk.

3. Bac trung tich Iy cac hat nhan phéng xa trong tram tich

Bén canh viéc phan anh mic tich Iy m&c phong xa trong tram tich cling nhw s
tham gia trd lai trong chu trinh vat chat & bién, cac dong vi phéng xa tw nhién va
nhan tao trong tram tich bién la céc ching tich vé cac dién bién cac qua trinh
twong tac bién valuc dia, hoat dong lién quan dén st dung nang lvgng hat nhan.
Cs-137 dugc tich tu trong bién do su 1dng dong lién quan dén qué trinh lién két bé
mat v&i cac hat rat min, chd yéu la sét va mot s6 cac keo hitu co. Vi vay, déi voi
nhi*ng vung cé qua trinh thiy déng lvc manh ching thudng bi quét ra khoi 16p
tram tich mat tao nén I¢p tram tich c6 ham lwgng rat bé, nguoc lai, nhitng vung
hdi tu dong hoat do clia né trong 16p tram tich mat twong do6i cao. Nhitng vung bi
x0i thuwong cé hoat do Cs-137 dugi 0.1 Bg/kg, nhitng vung hoi tu dong ¢ hoat do
Ién dén 3 Bg/kg trong mot s6 vuc nwéc ven bd Khanh Hoa. Mirc d6 cé thé cao
hon nira tly theo dac trvng céc hoat dong con ngudi & bién va sét bién. Cao nhat
co thé tim thdy & phia bac bién Bong 10 Bg/kg, (Popov, et al, 1963). Hoat dd Cs-
137 & cac vi tri do 0,1 — 0,3 Bg/kg, chi ra su xam nhap dong hai lvu tang day tlr
ngoai khoi vao tuong ddi manh, (Guary J.C. and Guegueniat P. and Petreath R.J.,
1998). ngay & d6 sau 20m, nhat lavung Vinh Hai (bang 2).
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Nguoi ta biét rang sy tram tich ctia dong hat Th-234, Th-228 trong bién lién
quan dén st tao san pham so cdp, cac hat hitu co trong 16p nwdc bén trén. Sy mat
can bang trong chudi uranium cting nhu thorium & tram tich bé mét gén chat voi
nhitng dac trwvng nhw vay. Tuy nhién vé co ché c6 khac nhau, Ra-226 |a san pham
clia Th-234, va Th-234 lai la dong vi con clia U-238. Vi vay, ddi voi Th-234,
lvong thira khong chi do s tram tich tir cdt nwéc ma con do su déng gop cla U-
238. Néu nhu hoat d6 Cs-137 phan anh sy ton tai loai hat rat min & I¢p tram tich
mat kha thap tai Vinh Hai, ty Ié Th/Ra cling thé hién diéu nay (bang 3).

Bang 3. Ty s6 dong vi Th/Ra tai cac vi tri khac nhau

Pia diém Th-234/Ra-226 Th-228/Ra-228
Hoa Tam 2,13 1,27
Vinh Hai 1,94 1,19
Phwéc Dinh 2,44 1,86

Hoat d6 phong xa cac dong vi tv nhién co tinh tan Ra-226, Ra-228, valién
két hat Th-234, Th-228 thadp xac nhan cac vat liéu tao nén I¢p tram tich tang mat
c6 kich thuéc thd. Th-228 dugc tao ra tir sy phan ra clia Ra-228, mot dong vi &
trang thai hoa tan, vi vay, lugng thira Th-228 phan anh hoan toan sy lang dong
clia vat liéu tlr cot nuwéc. Ty Ié hai dong vi Th-228/Ra-228 dwgc dung tinh thoi
gian lvu cac hat trong nwéc xap xi 1,5 (Bang 3), do vay vi tri Phuéc Dinh dugc
xem nhu 12 vi tri c6 su 1ang dong vatich Iliy vat chét tir I6p nudc bén trén valoai
vat liéu hitru co thd thuwong co kich thwdc trén 1 um. Nhitng vat liéu cé kich thuéc
nhd hon chiu tac ddng séng, thay triéu, dong hai lwu bién khoi lam tai lo Itng va
van chuyén sang céc thly vuc khac. Nhw vay, dé tranh su lang dong vat chét co
tinh phéng xa trong diéu kién Phuéc Dinh dwgc lva chon lam vi tri dat nha may
can phai thiét 1ap cac 6ng thai nwéc lam mét va chét thai cong trinh ra khdi dwdng
dang sau 20m.

4. Pac trung tich Ity cac hat nhan phéng xa cta cac loai rong bién

Rong bién thwong duoc lwa chon nhw la chi thi sinh hoc cho su tich Iy cac chét
phoéng xa trong moi tredng nwdc bién. Tuy nhién, hién nay chra cd nhitng nghién
clru chi tiét vé viéc lva chon loai rong bién & Viét Nam dé dung lam chi thi. Trong
ké hoach xac dinh phong phong xa & bién clia dw an tién kha thi nha may dién
nguyén tt, rong mo dwoc lwa chon vi do phd bién cao nhung do déc treng mua
nén trong thoi gian thuc hién thuc dia khdng c6 kha ning thu mau (8/2002). Vi
vay, chi c6 nhitng loai rong moc trong diéu kién tv nhién va c6 mat tai vi tri thu
mau duoc thu dé do dac (Bang 4).

Ngoai trir Th-234 cao hon gap ba lan, céc loai Rong Kim Nhii va Cai bién
c6 mirc tich Iy phong xa nam trong dai hoat do duoc tim thiy & rong Mo, rong
Quat, cd bién, K-40: 151-2064 Bg/kg; Cs-137: 0,03-0,48 Bg/kg; Th-228: 1,39-
11,27 Bg/kg; Ra-228: 3,51-31,56 Bg/kg; Th-234: 5,28-12,61 Bg/kg; Ra-226:
2,26-6,00 Bg/kg, (IAEA, 1989, Thé Khéc Dinh, 1996).

O Bangladesh, hoat d6 phong xa U-238 cao nhat & rong Quat (17,32 + 7,16
Bag/kg). Th-232 va Th-238 nhiéu nhat & rong Mo (49,46 + 8,34 Bg/kg), rong Quat
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cling tich Itly K-40 cao nhét (528 + 37,19 Bg/kg), va khong phét hién thay Cs-137
trong cac lodi rong (IAEA, 1989.) (Bang 4).

Bang 4. Hoat do phéng xa & mot sd loai rong bién (Bg/kg kho)

pongvi  MA&u Rong Loai Rong Hoat do (Bg/kg) Sai s6 (Bg/kg)
Hoa Tam - -
Ra-226 Vinh Hai Cai Bién 1,76 0,04
Phudc Dinh Rong Kim Nhii 6,47 0,72
Hoa Tam - -
Th234 Vinh Hai Cai Bién 4,05 0,65
Phuéc Dinh Rong Kim Nhii 36,92 1,61
Hoa Tam - -
Th-228 Vinh Hai Cai Bién 0,55 0,14
Phuéc Dinh Rong Kim Nhii 8,94 0,43
Hoa Tam - -
Ra-228 Vinh Hai Cai Bién 1,96 0,52
Phudc Dinh Rong Kim Nhii 0,63 0,88
Hoa Tam - -
Cs-137 Vinh Hai Cai Bién <0,1
Phuéc Dinh Rong Kim Nhii 0,52 0,16
Hoa Tam - -
K-40 Vinh Hai Cai Bién 583,54 12,49
Phudc Dinh Rong Kim Nhii 695,82 14,08

Ty s6 hoat do phong xa & trong mot so loai rong bién vatram tich duoc trinh
bay trong Bang 5.

Bang 5. Ty s0 hoat do phéng xa trong mot so loai rong bién vatram tich

Mau K-40 Cs-137 Th-228 Ra-226 Ra-228 Th-234
Cé bién 1,34-1,81 0,11-0,8 0,08-1,59 0,85-1,39 4,54 0,57-1,14
Rong Mo 2,78-10,92 0,46-0,76 0,36-0,54 0,44-0,78 1,19-1,99 0,48-1,46
Rong Quat 1,5-2 1,18-2,53 0,85-1,11 0,7-1,22 1,48-1,86 0,51-1,86
Rong Kim Nhii 1,57 1,56 0,72 111 0,06 3,28
Rong Cai Bién 4,9 0,95 0,09 0,52 0,57 0,49

Ngoai trir K-40, rong Quat cé murc lam giau cac dong vi phdng xa tv nhién
va Cs-137 twong d6i cao hon so véi cac loai rong khac voi ty 1€ trén 1, dang cha y
trong viéc sir dung dung lam chi thi (Bang 5).
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IV. KET LUAN

Chuyén khao sat cho két qua tong quéat vé hoat dd phéng xa trung binh tai ba
vi tri do & ba vuc nwdc ven bo nhu sau:

- Ham lugng Cs-137 trong tram tich nam trong gi¢i han mét s6 vung bién
ven bo vathém luc dia Viét Nam, thap hon 1,5-1,8 lan ving ven bo dao Hai Nam.

- Ham lugng Cs-137 & rong bién tuy thdp nhung trén gi¢i han do so voi
rong bién & vung ven be Bangladesh va phia Tay Bac Viét Nam (IAEA, 1989,
Huynh Thuong Hiép,et al,2000)

- Trong su két hop céc so liéu truwde day, rong quat Padina cé ty Ié tich Iy
phéng xa cao nhat déi véi Cs-137 va cac dong vi phong xa tw nhién khéc (ty 1é
hoat do & rong va tram tich trén 1). Vi vay c6 thé nghién clru sir dung rong quat
|am chi thi mic phong xa trong mdi trwdng bién vai thoi diém thu mau nhéat dinh.

- Viéc lya chon d6 sau dat miéng 6ng thai nuéc lam mat va chat thai cong
trinh lién quan dén vat liéu can thiét 1ap & do sau trén 20m nuéc.

Loi ich varui ro cia viéc xady dung nha may dién hat nhan da duoc phan
tich, thao luan nhiéu. Bac biét l1a sau s ¢6 dién hat nhan Fukushima vao thang 3-
2011, & Nhat Ban, Viét Nam can phai hét strc than trong trong qua trinh chuén bi,
khong chi lavan dé cong nghé, con ngudi mangay viéc chon lya vi tri xay dung,
vOi tiéu chi hang dau la méi treong sinh thai va sy an toan cho con ngudi. Sau khi
da xéc dinh duoc vi tri chinh thirc xay dwng nha méy, can phai td chirc diéu tra chi
tiét hon vé cac hoat d6 phong xa tw nhién va s bién dong ctia ching theo khong
gian va thoi gian, chi yéu tap trung diéu tra cac vuc nwdc ven bd va mét phan
thém luc dia trong vuing bién va céc tinh lan can khu vic duoc lwa chon.
Loi cdm on: Tap thé tac gid xin chan thanh cam on céc dong nghiép & Vién Hai
duong hoc (VAST) va Vién Nang lvong, B6 Cong nghiép da phdi hop nghién
ctru.
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