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Két qua khao sat hoat 46 phong xa trong nude bién khu vuc
Hai Phong - Quang Ninh

Nguyén Vin Diing"*, Nguyén Thi Thu Trang?, Lé Anh Tho? Bui Chi Tién?
'Khoa Méi trirong, Trieong Dai hoc M6 - Dia chat
2Truong Dai hoc Kinh té Quoc dan )
3Lién doan Dia chat va khodng san bién

TOM TAT

Hoat d6 ciia mot sé ddng vi phong xa ty nhién (*°Ra, 232Th, 28U, 21%Po) va nhén tao (*’Cs, *Sr) trong
nude bién ven by khu vy Hai Phong - Quang Ninh dugc khao sat ndm 2022. Cac ddng vi 2°Ra, 32Th,
238 va 1¥Cs dugc xac dinh bang phuong phap két tiia ddng thoi va do trén hé phd ké gamma phong thip
HPGe; cac ddng vi 2!°Po dugc xac dinh bang phwong phép tach hoa phong xa va do trén hé phd ké alpha;
ddng vi *°Sr duge xac dinh bang k¥ thuat tich hoa va do trén hé dém tong beta phong thap. Két qua phan
tich hoat d6 cua cac ddng vi phong xa ty nhién va nhén tao 2°Ra, 232Th, 28U, 219Po, 37Cs, %Sr 14n luot 12
3,16+6,09; 3,94+9,86; 3,36+7,22; 1,62+2,99; 1,41+2,44; 1,46+2,34 mBq/l vdi cac gia tri trung binh la
4,56; 5,89; 5,75; 3,29; 2,13; 1,86 mBq/l, tuong tmg. Két qua khao sat c6 thé duoc xem 14 sé liéu nén
phong phong xa trong nudc bién khu vuc Hai Phong - Quang Ninh, la can ctr dé danh gia sy anh huéng
cuia cic hoat dong hat nhan dbi vi méi truong bién trong twong lai.

Tuwr khoa: Phong xa tu nhién; phong xa nhan tao; phong xa trong nudce bién.

1. Mé dau

Céc ddng vi phong xa lubn tdn tai trong cac thanh phén méi truong dét, nuée va khong khi. Cac ddng
vi ty nhién ¢6 nguon goc tir vo Trai dat, phd bién nhét 1a °K, cac chubi phong xa 235U, 28U, 22Th va mot
s6 cac ddng vi it phd bién hon 14 5V, ¥Rb, 113Cd, In, 123Te, '*8La, “2Ce,...; ngoai ra con c6 cac dong vi
dugc hinh thanh do twong tac ciia birc xa vii try voi cac thanh phan khac trong khi quyén. Cac ddng vi
phéng xa nhéan tao duogc hinh thanh tir cac vu thir hat nhan trong khi quyén, céc tai nan hat nhan va cta
cac co s¢ hat nhan. Theo mot théng ké, tinh dén thoi dié hién nay trén toan clu dé ¢6 hon 500 vy thir vii
khi hat nhan d4 c6 mét lwgng 16n cac ddng vi phéng xa nhan tao da dugc phat tan vao khi quyén nhu 13
3H, 4C, %°Sr, 137Sr, 239240Py, Tai nan tai cdc co s& hat nhan trong qué khtr da phat tan mot lwong 16n céc
nhan phéng xa nhén tao vao méi trudng. Sau tai nan Chernobyl nam 1986, ddng vi ¥’Cs va mot sé dong
vi khéac da phat tan rong rai va duoc tim théy trong khong khi, d4t, tham thuc vat va sita. Mot sb déng vi
phong xa nhu 3!, 134Cs, 1¥Cs, ciing dwoc phat hién & nhidu noi trén thé gidi sau vu tai nan hat nhén
Fukushima nam 2011. Xuét phat tir nhu ciu bao dam an ninh ning lwong nham phat trién kinh té xa hoi,
hién nay cac nudc trong khu vuc da dua cac nha may dién hat nhan vao hoat dong va xu thé van tiép tuc
phat trién dién hat nhén. Vi thé, viéc nghién ctru xac dinh mtrc hoat d6 cac déng vi phéng xa tu nhién va
nhan tao trong méi trrong bién 14 hét sirc can thiét.

Bai béo trinh bay két qua khéo sat va phan tich hoat d6 phéng xa moi truong bién tai 02 vi tri khu vy
Quang Ninh — Hai Phong. Cac diém khao sat nay duogc thiét ké dira trén sy dich chuyén cia cac dong hai
lwu nhung ciing dic trung cho sy phan bd theo vi d6 clia cac nhan phong xa trong méi truong va sy van
chuyén céc chit phong xa trong viing bién Vinh Bic Bo Viét Nam tir Quang Ninh — Hai Phong.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong, pham vi nghién civu

MAu nudce bién ven b dugc 1§y vao cac thang 3, 6, 9 va 12 nam 2022 tai khu vuc Quang Ninh - Hai
Phong nhdm xé4c dinh sy ¢6 mat coa céc déng vi phong xa tu nhién va nhan tao trong nudc bién khu vue
nghién ctru. Vi tri thu gép cach bd khoang 1+3 km véi thé tich 400 1 dé phan tich cic nhan phéng xa
226Rg, 22T, 238y, 137Cs, 219Pg va *Sr. Vi tri iy mAu duge dua ra trén Hinh 1.

* Tac gia lién hé
Email: nguyenvandung@humg.edu.vn
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Hinh 1. So dé vi tri ldy mdu.
2.2. Phwong phap nghién ciru

Sau khi léy, mau duoc xir 1y so bo tai hién truong va chuyén vé phong thi nghiém dé xéc dinh hoat do
céc ddng vi phong xa tw nhién va nhén tao theo cac quy trinh do Trung tim Phén tich méi trudng, Vién
Khoa hoc va k¥ thuat hat nhan thuc hién theo cac quy chudn cta Viét Nam va quéc té, nhu sau: Cac déng
vi 26Ra, B2Th, 238U, 137Cs dwoc lam giadu bing phwong phéap két tiia ddng thoi, v6i hiéu suét thu hdi dat tir
89+94%. Sau d6 chung dugc xac dinh trén hé phd ké gamma phong thap; hé do ding detector ban dan
siéu tinh khiét HPGe c6 thé tich nhay ¢& 138 cm?, higu suét ghi tuong ddi 30%, ti sb peak/compton 56, 0
phan giai 1,90 keV tai 1332 keV cua *Co. Detector dugc dit trong budng glam phong hinh try, phong
tich phan trong dai ning lwong tir 1002000 keV 1a c& 2,1 sb dem/glay Péng vi 2°Po duge lam gidu
béng phuong phép tua chon loc, tach hoa phong xa dé loai cac yéu té can, tap trung 1én tiéu ban do bang
ky thuat dién phan. Hi¢u suét thu hdi dbi véi 2'°Po dat 83+91% duoc xac dinh qua dong vi danh dau 1a
209pg . Céc tiéu ban miu duoc do trén hé phd ké alpha Ensemble-2 v6i detctor ban dan Si — hang rao mit
¢6 dién tich bé mit phan hoat dong 900 mm?, d phén giai < 25 keV, hiéu sudt ghi > 25% va phong trong
dai nang luong trén 3MeV 1a < 1 s dém/gio.

Xac dinh ddng vi *Sr bang ky thuat tach hoa phong xa dé lam giau, loai bo cac yéu té can va cac ddng
vi gdy nhidu khéc, cho 15 ngay dé dat cAn bing phong xa *°Sr - *°Y; sau d6 tach va do *Y trén hé dém
béta phong thap. Hiéu suit thu hdi ciia qua trinh tach dat khoang 77%. Hé dém tong alpha va béta phong
thap MPC 9300 dung éng dém ty 1¢ luu khi két hop véi mach dbi tring va 16p budng chi che chin dé
giam phong, c6 cic dic trung: phong alpha: 0,002 s6 dém/gidy; phong béta: 0,02 sé dém/ gidy; hiéu suat
ghi alpha: 29% vé&i ngudn chuan 'Am c6 duong kinh 50,04 mm; hi¢u suit ghi béta: 35% voi ngudn
chuin hdn hop *Sr - Y c6 dwong kinh 50,04 mm.

Do tin cdy va chinh x4c clia phuong phap duoc danh gia thong qua viéc phan tich cAc mau so sanh
Quéc té do IAEA t6 chirc hang ndm, phén tich cdc miu chuén IAEA d3 mé hoa va ap dung quy trinh
chuin ciing nhu quy dinh v& QA/QC do B6 Tai nguyén va Mdi truong ban hanh. Két qua phan tich cac
ddng vi néu trén trong mau nudce bién ven bd duge cong bd co d6 khong bao dam bao do voi hé sé k=2
va X4c sut tin cay P =95%.

Ngoai x4c dinh hoat d6 phong xa tr nhién va nhan tao, cac théng sé méi trudng nhur pH, tdng chét rin
lo ling, d6 dan,... ciing phan tich, dong thoi st dung nod 1am co s¢ dé 1y giai cho su bién thién cua cac
ddng vi trong mdi truong bién.

3. Két qua va thio luin
3.1. Keét qud phdn tich cdc thong so moi truwong khu vwe nghién ciru

Két qua phén tich-cic thong sb méi trudng nhu: pH, tdng chét rén lo limg,... trong nudc bién & Quang
Ninh - Hai Phong vao cac dot khao sat trong nam 2022 dugc dua ra ¢ Bang 1.
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Bdng 1. Cdc théng s6 méi trwong khu viee nghién ciru.

ity Thong s6 moi truong
T Vi trlrl:hao Ki hiéu mau Téng chitranlo | Do dan Do mubi
sa pH limg(g/l) (S/cm) (%)

Dot 1(3/2022) 7,65 12,07 47,82 34,05

1 Quang Ninh | Dot 2 (6/2022) 7,60 13,66 48,43 35,13
Dot 3 (6/2022) 7,84 22,93 48,25 34,31

Dot 4 (12/2022) 7,82 32,70 47,00 32,60

Dot 1(3/2022) 8,18 16,02 48,91 34,23

2 Hai Phong Dot 2 (6/2022) 8,30 21,86 46,05 33,03
Dot 3 (6/2022) 8,44 31,86 45,61 32,02

Dot 4 (12/2022) 8,06 44,30 47,94 34,01

Tur Bang 1, cho thdy tai ving bién Quang Ninh — Hai Phong cho thay cac thong s6 méi truong nhu:
pH, tong chat ran lo Iung, d¢ dan va d muoi ciia nudce bién it bien dong trong ndm 2022.

3.2. Két qud phan tich hoat dp phong xa trong nuwéc bién

Két qua phan tich hoat d6 cac ddng vi phong xa ty nhién va nhan tao trong nudc bién khu vuc Quang
Ninh - Hai Phong qua cac dot khao sat nam 2022 dugc dua ra trong Bang 2.

Bdng 2. Két qua khdo sat phong xa mau nude bién viimg nghién ciru.

BQT:IQY 226R, 22T, HO%EB%) phong xa (?11()];2/1) 37C 90gr
M3 ON [ HP | QN | HP | QN | HP | ON | HP | QN | HP | QN | HP
Dot 1 3,89 | 3,16 | 6,32 | 540 | 6,39 | 3,60 | 2,46 | 2,46 | 244 | 1,58 | 1,46 | 1,53
Dot 2 449 | 5,16 | 3,94 | 6,70 | 4,17 | 563 | 2,59 | 2,99 | 1,84 | 1,41 | 1,56 | 2,19
Dot 3 477 | 6,09 | 487 | 9,08 | 599 | 7,22 | 2,25 | 1,61 | 1,66 | 2,27 | 2,29 | 2,34
Dot 4 3,86 | 5,36 | 6,69 | 9,86 | 4,53 | 6,05 | 2,32 | 2,71 | 1,60 | 2,05 | 1,76 | 1,74

Tir Bang 2, xdy dung duoc cac bidu d sau:
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Bot 3

®Quang Ninh  ®Hai Phang
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Hinh 2. Bién thién hoat ¢ nhén phong xa *’°Rn trong
nudc bién ven bo vung Qudng Ninh — Hai Phong.
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Hinh 4. Bl;é,l’l thién hoat ¢ nhan phong xa 38U trong
nwdc bién ven bo viung Quang Ninh — Hai Phong.

(Ghi chu: ON: Qudang Ninh; HP: Hai Phong)
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Hinh 3. Bif?'n thién hoat dé nhén phéng xa **’Th trong
nudc bién ven bo vung Qudng Ninh — Hai Phong.
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Hinh 5. Bif?'n thién hoat dé nhéan phéng xa >'°Po trong
nudc bién ven bo vung Qudng Ninh — Hai Phong.

751



3.00 250

— 250 2.00
a
£ 200 -
g 1.50
1.50 IS
1.00
1.00
0.50 0.50
0.00 0.00
Bot1 Bot2 Dot 3 Dot 4 Dot 1 Bot2 Dot 3 Dot 4
®Quang Ninh  ®Hai Phong = Quang Ninh  ®Hai Phong

Hinh 6. Bién thién hoat dj nhén phéng xa '¥'Cs trong  Hinh 7. Bién thién hoat d¢ nhan phong xa *°Sr trong
nudc bién ven bo vung Quang Ninh — Hai Phong. nwdc bién ven bo vung Quang Ninh — Hai Phong.

Qua Bang 2 cho thiy hoat d6 phong xa ty nhién va nhdn tao trong cac dot khéo sat dao dong khéng
nhidu giita cac vi tri 1dy mAu. Cu thé nhu sau:

+ Ddng vi phong xa 2°Ra khong c6 bién dong dang ké giira cac vi tri 14y miu, hoat d6 2°Ra trung binh
trong nudc bién 1a 4,56 mBq/l. Hoat d6 22°Ra trung binh trong nudc bién & Hai Phong 16n hon hoat d6
226Ra trung binh khu vuc Quang Ninh. Didu nay duoc giai thich 1a do tong chét rén lo limg ton tai trong
nuée dudi dang huyén phi anh hudong rat 16n dén hoat do phong xa 26Ra, 22°Ra hip phu trong cin s& bi
giai hap va déng gop 16n vao gia tri hoat do *2°Ra trong nudc bién.

+ Dong vi 22Th 1a ddng vi phong xa tu nhién c6 chu ky ban rd 14,05 ti ndm, 1a nguyén t6 kho tan trong
moi trwong nuée, dé gin két voi cac hat lo limg va di vao trim tich bién. Qua 4 dot khéo sat nhéan thiy
hoat d6 ciia 22Th ¢6 xu hudng ting nhe tir thang 3 dén thang 12 trong nim. Gi4 tri hoat d6 trung binh cua
#Th & Hai Phong 14 8,79 mBq/l cao hon ¢ Quang Ninh (5,11 mBg/1) khoang 1,,7 14n vao cac dot 2, 3, va
4. Bidu nay 1a do tdng chit rén lo limg khéng tan c6 chtra 22Th trong nude bién tai Hai Phong 16n hon
nhiéu so véi Quang Ninh.

+ Pbng vi 28U 1a ddng vi phong xa ty nhién c6 chu ky ban ri 4,47 ti nim, d& tan trong méi truong
nudce bién hon so v6i 232Th. Trong cac dot khao sat, hoat d6 28U trung binh tai khu vuc khao sat 14 5,,57
mBg/l va chiing khong c6 thay d6i dang ké giita cac dot khao st trong nam 2022.

+ Pong vi 219Po 14 ddng vi phong xa trr nhién c¢6 chu ky ban rd 138 ngay. Hoat d6 21°Po trong nim
2022 & khu vuc khao sat khong co sy thay ddi dang ké giita cac dot iy mau va gi trj trung binh 3,29
mBq/l.

+ Ddng vi 1¥Cs 1a dong vi phong xa nhén tao c¢6 chu ky ban ra 30 nim. Hoat d6 trung binh '*’Cs trong
nuéce bién tai diém khdo sat 14 2,13 mBg/l va khong c6 sy bién dong dang ké nao so véi cac dot khao sat.
Céc diém khao sat tai Quang Ninh va Hai Phong c6 hoat d6 '*’Cs trong nudc bién c6 gia tri twong dwong
nhau.

+ Ddng vi Sr 1a ddng vi phong xa nhan tao ¢6 chu ky ban rd 29 nim. Theo két qua khao sat hoat do
%Sy trong nude bién tai khu vire khio sat khong cé sy thay dbi thuc su rd rang giita cac dot iy mau. Hoat
d6 *°Sr trung binh trong nude bién tai Quang Ninh va Hai Phong 14 1,86 mBq/l. Bang 3 trinh bay két qua
vé hoat d6 cua cac ddng vi phéng xa ty nhién va nhén tao trong nude bién & phia bic nude ta cing véi
ving Chéu A — Thai Binh Dwong.

Bdng 3. Hoat 6 phéng xa trong mdu niede bién ven bo tai khu viee Quang Ninh — Hai Phong qua cdc
dot khdo sat va vimg Chdau A — Thdi Binh Duong.

TT | Dong vi phong xa Quang Ninh Hai Phong Ving Chau A — Thai Binh Duong
1 226Ra 3,86+4,77 3,16+6,09 0,50+4,14
2 232Th 3,94+6,69 5,40+9,86 5,27
3 28y 4,17+6,39 3,36+7,22 1,00+5,29
4 210pg 2,25+2,59 1,62+2,99 0,20+1,84
5 137Cs 1,60+2,44 1,41+2,27 0,13+2,95
6 0Sr 1,46+2,29 1,53+2,34 0,67+2,01

Két qua tir Bang 3 cho thiy ring, cdc ddng vi phong xa tu nhién va nhén tao néu trén tai vung bién
Quang Ninh — Hai Phong c¢6 mirc hoat d6 twong duong vi ving bién Chau A — Thai Binh Duong.

4. Két luan

Hoat d6 cac déng vi phong xa ty nhién va nhan tao tai cac diém khao sat & Quang Ninh — Hai Phong
c6 gia tri trung binh nam trong khodang gia tri tai vung bién Chau A Thai - Binh Duong.
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Qua céc dot khdo sat trong nam 2022 nhén thiy rang, chit lvong nudc ven bd tai cac ving bién Quang
Ninh — Hai Phong khéng c6 bién dong 16n, vao cac thoi dlem giao mua. Co thé nhan xét 1a: cac hoat dong
tmg dung ning lwong nguyén tir phuc vu nhu cdu phat trién kinh t& — xa hoi trong nudc, hoat dong cua
cac nha may dién hat nhan cua cc nude trong khu vyc chua anh huong dén chit luong nude bién ven bo
phia nam Viét Nam. Tuy nhién, viéc theo d5i nhitng dién bién chét lwong méi truong bién cin duoc quan
tdm ding muc.
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ABSTRACT

Results of survey on radioactive activity in seawater in Hai Phong -
Quang Ninh area

Nguyen Van Dung"*, Nguyen Thi Thu Trang?, Le Anh Tho? Bui Chi Tien?,
'Faculty of Environment, University of Mining and Geology
’National Economics University
3Marine Geology and Mineral Center

Activities of some natural (*°Ra, *2Th, 38U, 2!°Po) and artificial (}*’Cs, °°Sr) radioactive isotopes in
coastal seawater in the Hai Phong - Quang Ninh area were surveyed in 2022. Isotopes 2*°Ra, 2*?Th, 23U
and ¥’Cs were determined by simultaneous precipitation method and measured on HPGe low-background
gamma spectrometer; 2!°Po isotopes were determined by radioactive chemical separation method and
measured on alpha spectrometer; *°Sr isotopes were determined by chemical separation technique and
measured on low-background total beta counting system. The results of the analysis of the activities of
natural and artificial radioactive isotopes 2*°Ra, 232Th, 238U, 2!%Po, '¥’Cs, ?Sr are respectively 3.16+6.09;
3.94+9.86; 3.36+7.22; 1.62+2.99; 1.41+2.44; 1.46+2.34 mBq/L with average values of 4.56; 5.89; 5.75;
3.29; 2.13; 1.86 mBq/L, respectively. The survey results can be considered as background data of
radioactive background in seawater in the Hai Phong - Quang Ninh area, which is the basis for assessing
the impact of nuclear activities on the marine environment in the future.

Keywords: Natural radiation; artificial radiation; radiation in seawater.
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