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Tém tat: Hoat do cac dong vi phong xa trong nudc bién ¢ dao C6 T thude tinh Quang
Ninh di duoc khao sat. 37 mau nudc bién, mbi mau 100 lit da dugc thu gop va xir 1y so
bd ngay tai hién truong theo phuong phap dong két tiia va sau d6 phan tich tai phong thi
nghiém cta Vién Khoa hoc va Ky thuit hat nhan. Hoat d6 ctia cac déng vi phéng xa trong
nudce bién nhu Cs-137, Ra-226, K-40 va H-3 da duoc xac dinh. Hoat do phong xa cua Cs-
137 nam trong dai tir 0.91 dén 1.91 Bq/m’ (gia tri trung binh 1a 1.29 + 0.22 Bg/m’), Ra-
226 tir 1.09 dén 4.92 Bq/m’ (2.95 + 0.89 Bg/m’), K-40 tir 11465 dén 11806 Bq/m3 (11612
+ 153 Bq/m’) va H-3 tir 1.00 dén 2.80 TU (1.48 + 0.46 TU; 1 TU=118 Bq/m ). Trong
do6, hoat do cua dong vi phong xa nhan tao Cs-137 1a rat nho va chi ngang véi mirc phong
tu nhién do roi ling toan cau gay ra. Két qua khao sat c6 thé dugc xem 1a s liéu nén
phong phéng xa trong nudc bién khu vuc dao C6 T, 1a can cir d¢é danh gia sy anh hudng
clia cac hoat dong hat nhan ddi voi méi truong bién trong tuong lai.

Tu khoa: Nudc bién diao Cé Té; Phwong phdp dong két tiia, Hoat do phéng xa, phé ké
gamma ban dan HPGe, Cs-137, Ra-226, K-40 va H-3.

1. MO PAU

Nudc ta chua c6 nha may dién hat nhan (NMBPHN), trong khi d¢6 Trung Qudc dang
x4y dung kha nhiéu NMPHN va chu yéu tap trung & khu vuc ven bién phia Pong Nam Trung
Qudc. Mot s6 NMDHN rét gan bién gidi nudc ta, vi du nhu: NMPHN Céang Phong Thanh &
Quang Tay, cach thanh phd Mong Cai, Quang Ninh khoang 50 km (t6 may s6 1 d3 van hanh
thuong mai tr thang 01/2016); NMDHN Xuong Giang trén ddo Hai Nam, cach huyén dao
Van Pon thanh phdé Cam Pha, Quang Ninh khoang 185 km (t6 may sé 1 di van hanh thuong
mai tir thang 12/2015); NMDHN & Truong Giang... va nhidu t6 may khic dang dugc xay
dung va s& dua vao van hanh trong nhitng nam téi. Bén canh sy phét tan cac chat phong xa tir
cac vu thir vii khi hat nhén, cac su cb hat nhén 16n nhu sy cb Chernobyl (26/04/1986), su cb
Fukushima (11/03/2011),... vao khi quyen sau d6 mot phan roi lang xubng bién thi sy hoat
dong ctia cac NMDHN ké trén ciing tiém an nhiéu nguy co phét thai cac chat phong xa vao
moi trudng bién nudc ta.

Mot s két qua quan trac phong xa trong nude bién khu vuc Bién Pong trude 2016
cho thdy: Hoat d6 phong xa trung binh ctia Cs-137 tir 6 mau nudc bién ven bd Vinh Ha Long
(Bai Chay, Ctra Ong, Cai Rong, Ctra M6 va Cua Dai) da duoc thu gop va phan tich trong giai
doan tir 2009 den 201512 (0.79 £ 0.16) Bq/rn va khong phat hién dugc Cs-134 [1] (Hinh 1).
Két qua quan tric phong xa trong nudc bién vao muia hé nam 2011 do WU va cong su thuc
hién & khu vyc Bién Pong va bién Trung Qudc cho két qua cao hon mét chut. Hoat d6 phong
xa trung binh cua Cs-137 1a 1.12 Bg/m’ va nim trong dai tir (0.75 + 1.43) Bg/m’ [3] va ciing
khong phat hién Cs-134.

Tuy nhién, két qua quan tric hoat do phong xa trong nudc bién Cai Rong, Cira Mo,
Cira Dai va ¢ dao Bach Long Vi trong ndm 2016 cho thdy hoat d6 ctia Cs-137 da thay ddi va
dac biét 1a da ghi nhan duogc Cs-134. Két qua nay duoc giai thich 1a do cadc dong hai luu khu
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vuc Bién Pong dd van chuyén cac chat phong xa trong nudc bién thoat ra tir NMDHN
Fukushima va dua chiing dén Vinh Bac B sau mot thoi gian khoang 5 nam [1].

Dé mé rong pham vi quan tric va c6 thém s lidu phong xa trong nude bién, tir 2018
cac quan tric hang qui hoat d6 mot s dong vi phong xa Cs-137, Ra-226, K-40 va H-3 trong
nuéc bién & dao Co T6, tinh Quang Ninh da duoc thyuc hién (dé tai KC.05.07/16-20). Bao céo
nay sé€ trinh bay mot s6 két qua quan tric m6i nhat, dong thdi so sanh va danh gia véi cac két
qua quan tric trude day.

2. THU'C NGHIEM VA PHUONG PHAP NGHIEN CUU
2. 1. Khu vue thu gép miu nwéc bién

C6 T6 1a mot huyén dao dic biét cua tinh Quang Ninh: bao gdm nhiing hon déo choi
voi ngoai tuyén khoi xa bo nhit, 1a huyén tre nhat méi thanh 1ap, dién tich nhé nhat, dan sb it
nhét, nhung lai gilr vi tri tién don hét sirc quan trong trudc vung bién Pong Bic cua Té Qubc.
Do C6 Tb co tiém ning kinh té da dang, tig chiu nhiing bién dong ¢ noi dau séng ngon gid
va hién nay dang phat trién nhanh vé kinh té, x4 hoi. C6 T6 & toa do tir 20.1667°N dén
21.2500°N vi d6 Bic va tir 107.5833°E dén 108.1200°E kinh d6 Pong cach dit lién khoang 60
hai 1. Toan huyén gém 30 hon dao 16n nho. Trong d6 c6 29 hon dao quay quan thanh quan
dao C6 T6 ma trung tdm la ddo C6 T6 Lon va dao Thanh Lan (C6 T6 nhd). Co To gidp Vung
bién Vinh Thyc thanh phd Méng Cai va ving bién Cai Chién huyén Quang Ha, phia Tay giap
ving bién Véan Hai (Minh Chau - Quan Lan) huyen Van Don, phia Nam giap ving bién Bach
Long Vi thudc thanh pho Hai Phong, phia dong giap hai phén quéc té va xa hon 13 ving bién
dao Hai Nam, Trung qubc. Gié dong bac thinh hanh tir thang 9 dén thang tu nim sau. Gi6
d6ng thinh hanh tir thang 5 dén thang 8. Gié nam chiém wu thé vao thang 7. Tl thang 7 dén
thang 9 thudng co 2-3 con bio va ap thap nhiét déi, tbc do gié 16n nhat dén 144km/h [4].
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Hai vi tri dugc lua chon dé thu gop mau ¢ dao C6 To la Bii Pa Mong Réng va Cau
Tau Nam Cang 6 toa d6 tuong tng 13 (20.9610°N, 107.7639°E) va (20.9758°N, 107.77§7°E).
Céc vi tri nay déu hudng ra phia Pong ctia ddo C6 To lon, hy vong sé don dugc cac chat thai



lan truyén tir phia Pong Béc, phia Dong hodc phia Nam dén (Hinh 2). Thong tin chi tiét vé
cac mau nudc bién da thu gop trong hai khu vuc nay dugc trinh bay trong Bang 1.
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Hinh 2. Céc vi tri thu gép mau nudc bién & dao Co6 To

2.2. Thu gép miu, xir Iy va phan tich phéng xa

Khi cac dong vi phong xa thoat ra bién chiing s& theo cac dong hai luu phat tan di khip
moi noi va bi pha loang nhiéu 1an. Do do, dé xac dinh duogc hoat do cua cac dong vi phong xa
¢6 trong nude bién, thong thuong miu nugc bién phai dugc lam giau qua nhleu cong doan
khac nhau ngay tai hién truong, sau dé tiép tuc xu 1y trong PTN dé tao thanh mau phén tich.

- Dﬁu tién la ap dung phuong phap ddng két tia mau tai hién trudng dé giam thé tich
mau tir 100 1it mAu ban dau dén con khoang 5 lit can lang. Pay la phuong phap thuong
dugc ap dung phd bién nhat. Cac dong vi phong xa hién htru trong mau dugc két tia
ddng thoi ¢ dang can lang sau khoang 17 gio. Cac budc chi tiét dugc trinh bay trong
Hinh 3.



100 lit nuéc bién.
Thém 100 ml HCI (1:1), diéu chinh pH=2-
!
Thém 10 ml CsC1 (100 mg/ml): 15 ml BaCl,
(100 mg/ml). Khuay déun

'

Thém 12g NiClz; 40g CaCls: 25g KsFe(CN)s
Khuay déu, dé ling trong 3h.

v
Thém 800g NH:ClL: 400g Na2COs. Khuiy déu, dé
ling trong 2h

'

Thém 40ml FeCl:15%. Khmay déu.
bé ling trong 12h

X1 phong @it la1 cin tia
(méiu sau xir Iy so' bd)

Hinh 3. So d6 khéi qui trinh xur ly so bd mau tai hién truong.

Béng 1. Thong tin chi tiét vé cic mau da thu gop khu vuc ddo Co Tb.

Bii Da Méng Rong, Co To Cau Tau Nam Cang, C6 T
Ky kiéu mau | Ngay thu gop | Ky kiéu mau | Ngay thu gop
MR 1.1 4/3/18 NC3.1 6/9/18
MR 1.2 4/3/18 NC3.2 6/9/18
MR 1.3 4/3/18 NC3.3 6/9/18
MR 1.4 5/3/18 NC34 6/9/18
MR 1.5 5/3/18 NC3.5 6/9/18
MR 1.6 5/3/18 NC 3.6 8/1/19
MR 2.1 14/6/18 NC4.1 8/1/19
MR 2.2 14/6/18 NC4.2 8/1/19
MR 2.3 14/6/18 NC4.3 8/1/19
MR 2.4 14/6/18 NC 4.4 8/1/19
MR 2.5 14/6/18 NC4.5 8/1/19
MR 2.6 14/6/18 NC 4.6 8/1/19
MR 2.7 15/06/18 NC4.7 8/1/19
MR 2.8 15/06/18 NC5.1 20/3/19
MR 2.9 15/06/18 NC5.2 20/3/19
MR 2.10 15/06/18 NC5.3 20/3/19
MR 2.11 15/06/18 NC54 20/3/19
- - NC5.5 20/3/19
- - NC 5.6 20/3/19
- - NC5.7 20/3/19




- Mau cin ling dugc chuyén vé phong thi nghiém dé tiép tuc xir Iy. Mau cin nay duoc
loc qua phin loc gidy sau d6 bo phén nudce trong di va sy kho can trén phin loc ¢ nhiét
d6 105°C trong khoang thoi gian tdi thiéu 1a 12 gio. Sau khi sdy khé, phin loc gidy s¢
duoc hoa tro hoan toan. Phan tro thu duoc s& dugc tron déu voi cin kho dé lam mau
phan tich.

- Mau phan tich (can kho) dugc dong vao hop do bang nhya, dang tru c6 duong kinh
67mm va vé day khoang 15mm dé lam mau do, khéi luong trung binh moi mau
khoang 70g. Mau do ¢ hinh hoc twong duong véi hinh hoc ctia cac mau chuan dang
duoc su dung tai phong thi nghiém.

Thuc te mau nudc bién khu vuc dao C6 To duge thu gop hang qui vao nhimg thoi
diém thuy triéu Ién cao dé tranh anh huong cua cac chét 6 nhiém c6 ngudn gbc tir dao. Sau
qua trinh xir Iy mau trén ddy, mau do duoc phan tich trén hé phd ké gamma ban din Ge siéu
tinh khiét (HPGe) cua phong thi nghiém thudc Trung Tam Quan tric phong xa va danh tac
dong moi truong, Vién Khoa hoc va ky thuat hat nhan (KH&KTHN). Buong chi phong thap
hinh tru ¢6 s6 dém tich phan trong budng chi khi khéng ¢6 mau nho hon & ngoai budng chi
khoang 100 lan. Detector ban dan HPGe Model 6530 do hang Canberra san Xuat c¢6 hi¢u suat
ghi tuong dbi 60%, do phan giai nang luong tot (2 keV ¢ quang dinh 1332.5 keV cta Co-60).
Dé dam bao sai s6 thong ké nhoé hon 10%, mdi miu duoc do trong khoang thdi gian toi thiéu
1a 240000 giay.

péc mau chuin C}ﬁa IAEA nhu RGUI, RGThl, RGK1, §0i1-6, I@EA-375 quqc su
dung dé xac dinh hi¢u suat ghi cua hé pho ké. Phd gamma ti€u biéu ciia mau nudc bién dugce
trinh bay trén Hinh 3.
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Hinh 3. Ph6 gamma tiéu biéu mau nudc bién khu vuc dao Co6 To

Phé gamma thu dugc duge xtr 1y bang phan mém chuyén dung Genie 2000. Hoat d6



phong xa ctia Ra-226 dugc xac dinh theo quang dinh 186.2 keV sau khi da hiéu chinh cho su
anh hudng cua 185.7 keV ctia U-235 theo phuong phap do truc tiép ctia Corte [5]. Hoat do
cua Cs-137 dugc xac dinh theo quang dinh 661.6 keV. Hoat do cua K-40 dugc xac dinh béng
cach do tryc tiép mau nudc bién thé tich 1.5 lit khéng qua xtr 1y va dung trong hop do miu
dang Marrineli peaker (hinh hoc 3m) va hoat d§ phong xa dugc tinh theo quang dinh 1461.6
keV. Riéng dbi voi H-3, sau khi thu gop, mau phai duoc chung cat dén khi do dan nho hon 20
mSv/cm nham loai bo mudi. Sau chung cat, H-3 dugc lam giau bang phuong phap dién phan,
cu01 cung mau dugc phan tich trén hé dém nhip nhay 1ong Tri-card 3170 TR/ST cing céac
mau chuan unquenched SRM2926E do hang Perkin Elmer san xuat.

Qua trinh xir Iy mAu khong thé tranh khoi sy mat mat mot phan mau. Do d6, dung dich
phong xa Cs-134 thuong duoc sir dung lam dong vi danh déu dé xac dinh hiéu suit thu hoi
héa hoc ddi véi déng vi Cs-137. Gi4 tri hiéu suét thu hdi st dung trong tinh toan hoat do Cs-
137 12 95% (két qua khao sat thu duoc tir 90 dén 98%). Chi tiét qui trinh x4ac dinh hiéu suét
thu hdi Cs-137 s& duoc trinh bay trong mot bao cdo khac & Hoi nghi nay.

3. KET QUA VA THAO LUAN

37 mau nude bién trong khu vuc Bii Pa Méng Rong (17 mau) va Cau Tau Nam Cang
(20 mu) thudc dao C6 To, tinh Quang Ninh tir qui [/2018 dén qui /2019 da duoc thu gop va
phan tich. Ham lugng mot sé déng vi phong xa dd phan tich trong timg mau duoc trinh bay
trong Bang 2. Trong do, K-40 1a mét trong nhing dong vi phong xa ty nhién phan b6 kha
dong déu _trong nudce bién & mot khu vuc nhét dinh nén moi qui chi phan tich 1 mau (tong
cong 5 mau). 18 mau di dugc phan tich H-3. Cac mau con lai van dang tiép tuc phan tich.

Béang 2. Hoat d0 mot s6 déng vi phéng xa trong nudc bién khu vuc dao C6 Td, Quang Ninh.

« Cs-137 (Bg/m’) | Ra-226 (Bg/m’) | K-40 (Bg/m’) H-3 (TU)
STT Mau ~ - - R
HDb Sai sO HD Sai sO Hb Sai sO Hb Sai sO
1 |MRI.1 1.24 024 | 2.51 136 | 11612 165 1.26 0.43
2 |MR1.2 1.03 0.08 | 4.06 0.52 1.52 0.25
3 |MR13 1.32 0.15 1.09 0.90 1.55 0.25
4 | MR 14 1.17 0.11 3.00 1.34 2.05 0.19
5 |MR1.5 1.02 0.12 | 4.9 0.43 1.52 0.23
6 |MR1.6 1.09 0.13 1.58 0.84 1.01 0.35
7 |MR2.1 1.31 0.20 | 4.06 0.35 1.85 0.32
8§ |MR22 1.29 0.23 3.85 0.49 1.31 0.28
9 |MR23 1.61 0.23 2.07 0.35 | 11465 303 1.00 0.30
10 | MR24 1.91 024 | 2.66 0.49 2.80 0.30
11 |MR25 1.12 0.23 3.61 0.68 1.77 0.29
12 | MR2.6 1.25 0.16 2.81 0.50 1.30 0.27
13 | MR27 1.20 0.21 2.85 0.30
14 | MR238 1.26 0.25 3.33 0.51
15 | MR2.9 1.27 0.27 3.72 0.37
16 | MR2.10 1.30 024 | 2.88 0.40
17 | MR2.11 1.29 0.19 2.67 0.30
18 | NC3.1 1.17 0.21 3.10 0.63 | 11516 298 1.17 0.29




19 | NC3.2 1.41 0.22 1.98 0.62 1.86 0.22
20 | NC3.3 0.91 0.27 3.73 0.54 1.08 0.29
21 |NC34 1.38 0.23 1.95 0.37 1.19 0.10
22 | NC3.5 1.12 0.23 1.94 0.36 1.04 0.12
23 | NC3.6 1.19 0.19 3.51 0.46 1.31 0.14
24 | NC4.1 1.51 0.11 3.21 0.30 11806 291

25 |NC4.2 1.16 0.12 1.97 0.20

26 | NC4.3 1.70 0.14 2.49 0.22

27 |NC4.4 1.41 0.11 2.53 0.26

28 | NC4.5 1.22 0.11 2.11 0.24

29 | NC4.6 1.68 0.17 2.00 0.13

30 | NC4.7 1.47 0.16 2.57 0.21

31 |NC5.1 1.65 0.14 2.95 0.19 11661 296

32 |NC5.2 1.26 0.13 3.86 0.23

33 |NCS5.3 1.38 0.12 1.92 0.15

34 |NC54 1.28 0.12 3.34 0.24

35 |NCS5.5 1.17 0.35 3.78 0.23

36 | NCS5.6 0.93 0.10 3.54 0.24

37 |NC5.7 1.22 0.14 4.79 0.32

Hoat d¢ trung trung binh va dg 1¢éch chuan tuong tng cia mot s6 dong vi phéng xa
trong nudc bién cua cac dot quan tric va trong ca thoi gian thu gop mau da dugc tinh todn va
trinh bay trong Bang 3. Dién bién theo thoi gian ctia mot s6 dong vi phong xa dugc trinh bay
trén Hinh 4. Cac két qua nay cho thiy ham luong trung binh ciia cdc dong vi phong xa trong
cac dot thu gbp mau tir thang 3/2018 dén thang 3/2019 sai khac nhau khong nhiéu. Sy khac
nhau d6 chi nam trong khoang sai s6 phan tich, chang han nhu ddi v6i Cs-137 1a £17.1%, voi
K-40 13 £1.3%. Riéng ddi v6i v6i Ra-226 va H-3 thi 16n hon mot chit do hoat d6 cua cac
dong vi phong xa nay kha nhé (£29.9% va £31.1% twong ung).

Béang 3. Hoat d¢ trung trung binh va dg 1éch c}lu'fm tuong tmg ciia mot so dong vi phong xa
trong nudce bién dao Co To.

gpp | Thoi gian Cs-137 (Bg/m’) | Ra-226 (Bq/m’) K-40 (Bg/m’) H-3 (TU)
thu gop HD Std. HD Std. HD Std. HD Std.
1 3-2018 | 1.15 0.12 2.86 0.90 11612 165 148 | 0.35
2 6-2018 | 1.35 0.22 3.14 0.62 11465 303 167 | 0.64
3 9-2018 | 1.20 0.18 2.70 0.84 11516 298 1.27 | 030
4 1-2019 | 1.45 0.21 2.41 0.44 11806 291 (*) (*)
5 3-2019 | 1.27 0.22 3.46 0.88 11661 296 (*) (*)
6 3/18-3/19 | 1.29 0.22 2.95 0.89 | 11612 153 148 | 0.46

(*) Chura c6 két qua (mdu dang phén tich mau).
Hoat d¢ trung trung binh cua mot sd ddng vi phong xa trong nudc bién & 2 khu vye
Bai ba Mong Rong va Cau tau Nam Cang trong thoi gian quan trac tir thang 3/2018 dén thang
3/2019 trinh bay trong bang 4.
Bang 4. Hoat d¢ trung trung binh cua mot s6 dong vi phong xa trong nudc bi’én 0 2 khu vuc
Bai ba Mong Rong va Cau tau Nam Cang trong thoi gian tir 3/2018 dén 3/2019



N | HbPX trung binh & khu vuc Méng N . | HDBPX trung binh ¢ khu vuc Nam
DO}?}% Vi Rong (Bg/m’) DO;}% Vi Cang (Bq/m’)
HDTB Std. Min Max HDTB Std. Min Max
Cs-137 1.28 | 0.21 1.02 1.91 | Cs-137 1.31 ] 0.22 0.91 1.70
Ra-226 3.04| 0.96 1.09 492 | Ra-226 2.87 | 0.84 1.92 4.79
K-40 11538 104 | 11465 11612 K-40 11661 145 | 11516 11806
H-3 1.58 | 0.50 1.00 2.80 H-3 1.27 | 0.30 1.04 1.86
- Dién bién hoat do phong xa theo thoi gian
£ 14
=2
M 12
< —@— (Cs-137
S 10
2 8 Ra-226
2
S (K-40).E03
g
5 9 H-3
= - e ———o
T o

Feb-18 Apr-18 Jun-18 Aug-18 Oct-18 Dec-18 Feb-19 Apr-19

Thot gian

Hinh 4. Dién bién theo thoi gian cta 1 s6 dong vi phong xa trong nudc bién dao Co To.

So sanh véi cac két qua phan tich hoat do Cs-137 trong nudc bién ving Bién Pong tir
cac cong trinh nghién ctru trude day (dugce trinh bay trong Bang 5) cho thay dai hoat do phong
xa cia Cs-137 trong nude bién ving Bién Pong 1a kha rong tir 0.20 dén 3.64 Bg/m’ trong
khoang thoi gian tir 2009 dén 3/2019. Néu khong tinh dén ving bién Beaufort (thuc TBD) thi
dai hoat d6 phong xa nay s€ hep hon (0.20-1.91 Bg/m’). C6 thé do mot s6 mau nudc trong
vung bién Beaufort gan Nhat Ban hon nén chiu sy anh hudng cua su ¢ Fukushima nhiéu hon.

Bang 5. So sanh hoat d6 ctia Cs-137 trong nuéc bién ving Bién Pong.

. .y Hoat d6 Std. Dai hoat 0 Cs- | Xuat
STT | Thoi gian Vit (Bg/m’) | Bq/m®) | 137 Bg/m) | xi
1 2009-2015 VinhBécBo | 0.79 0.16 0.63 - 1.06 [1]
2 | 5/2011-6/2011 Bién Dong 1.12 0.75-1.43 [3]
3 2012-2013 | Bién Indonexia 0.20-0.38 [6]
Ving bién
6 | 6201122014 | 0 TBD) 0.20 - 3.64 [7]
7 | 8/2009-4/2014 Bii Chay 0.86 0.22 0.63 - 1.06 [1]
8 4/2014 Cang Cai Rong, | ¢ 0.03 []
QN
9 | 3/2016-92016 | P3° Ba\j’? Long 1.16 - 1.62 [1]
10 | 3/2016-9/2016 | Cira Dai, QN 1.35-1.88 [1]
11 | 3/2018-3/2019 | Méng Rdng 1.28 0.21 1.02-1.91 (*)
12 | 3/2018-3/2019 | Nam Cang 1.31 0.22 0.91-1.70 (*)

(*): Két qua phdn tich ciia nhém tdc gia.




Néu chi xét riéng ving vinh Biac Bo (khong ké dén bién Indonexia) thi két qua quan
trac Cs-137 trong nude bién hon 10 nam qua (2009-3/2019) caa Viét Nam & 8 vi tri khac nhau
(Hinh. 1) chi dao dong trong dai tir (0.63-1.91) Bg/m’ va gia tri trung binh 1a (1.03 + 0.24)
Bq/rn Két qua hoat do phong xa trung binh ciia Cs-137 trong ving Bai da Mong Rong va
Cau tau Nam Cang thugc dao C6 T6 nhinh hon doi chut (1.29 + 0.22) Bg/m’ va nim trong dai
(0.91-1.91 Bg/m”) nhung Van nam trong dai sai s6 phan tich. Trong giai doan quan trac nay
khong phat hién dugce diu vét ciia dong vi phong xa nhén tao Cs-134. Viéc quan tric phong xa
& 2 khu vuc vire nay van dang duoc tiép tuc thuc hién.

4. KET LUAN

Ké:t qua quan trac hoat do ctia mot s dong vi phong xa trong nude bién vung Bai da
Mong Rong va Cau ta}u Nam Cang thp(f)C dao Co6 T6 da duoc thuc hién hang qui tir 3/2018 dén
3/2019 va hi¢n nay van dang duoc ti€p tuc thuc hién.

Két qua phan tich 37 miu trong hon 1 nim qua cho thay hoat do phong xa trung binh
cua Cs-137 trong 2 khu vuc nay 1a (1.29 + 0.22) Bg/m® va nim trong dai (0.91-1.91 Bg/m’ )-
Ra-226 - (2.95 + 0.89) Bq/m K-40 - (11612 + 153) Bg/m’ va H-3 - (1.48 £ 0. .46) TU. Két
qua quan trac nay cho thay hoat do cua dong vi phong xa nhan tao Cs-137 la rat nho va chi
ngang bang mirc phong tuy nhién do roi ling toan cau gay ra va c6 thé duoc xem 14 sd liéu nén
phong phéng xa trong nude bién khu vuc ddo C6 Tb, 14 co s¢ dé danh gia sy anh huéng cia
céc hoat dong hat nhan ddi v6i méi trudng bién trong twong lai.

Trude nguy co phat thai cac chat phong xa vao moéi truong bién nudc ta do cac hoat
dong hat nhén trong khu vyc, viéc quan tric sy blen dong cua tinh trang birc xa trong cac ddi
tugng mdi truong khac nhau 13 rit can thiét va can dugc thyc hién thudng xuyén, lién tuc dé
kip thoi phat hién moi dién bién bat thudng phuc vu cong tac tmg pho kip thoi, bao vé an toan
cho con nguoi va moi truong.

5. CAM ON

Quan trac phong xa trong nudc bién ving dao C6 T6 1a mot trong nhiing ndi dung thudc
chwong trinh KC-05, dé tai ma s KC.05.07/16-20. Nhom tac gia xin chan thanh cam on Ban
chi nhiém chuong trinh va cac cép lanh dao da tao diéu kién thuan loi dé nhom thuc hién
cong viéc nay.
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SURVEY ON ACTIVITY OF RADIOACTIVE ISOTOPES IN SEAWATER OF COTO
ISLAND, QUANG NINH
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Abstract: The activity of radioactive isotopes in sea water in CoTo Island in Quang Ninh
province was surveyed. 37 samples of seawater with each sample of 100 liters were
collected and preliminarily processed in the field by co-precipitation method and then
analysed in the laboratory of the Nuclear Science and Technology Institute. The activity
of radioactive isotopes in seawater such as Cs-137, Ra-226, K-40 and H-3 has been
determined. Radioactivity of Cs-137 is in the range of (0.91 - 1.91) Bg/m’ with average
value of (1.29 + 0.22) Bg/m’; radioactivity of Ra-226 - (1.09 - 4.92) Bq/m’ with average
value of (2.95 + 0.89) Bg/m’; radioactivity of K-40 - (11465 - 11806) Bg/m’ with average
value of (11612 + 153) Bg/m’ and H-3 - (1.00-2.80) TU with average value of (1.48 +
0.46) TU (1 TU=118 Bg/m’). In which, the radioactivity of Cs-137 artifical radionuclide
is very small and only equal to the natural radioactive background level caused by global
fallout. The surveyed results can be considered as background radiation data in the
seawater of CoTo island area, which is the basis for assessing the influence of nuclear
activities on the marine environment in the future.

Keywords: CoTo island seawater; Co-precipitation method, Radioactivity, HPGe
semiconductor gamma spectrometer, Cs-137, Ra-226, K-40 and H-3.
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