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Tém tit: Hiéu suat thu hdi *’Cs bang phuong phép dong két ta trong cic miu nudc
bién vé6i thé tich khac nhau 200, 100 va 50 lit dd duoc xac dinh. Pong vi **Cs duoc sir
dung 1am chat danh déu dé xac dinh hiéu suét thu hdi. Két qua nghién ctru cho thay hiéu
suét thu hoi **Cs nam trong khoang tir 86.80 dén 96.95 % véi gia tri trung binh 12 91.86
+3.36 % d6i voi cac thé tich khac nhau. Hiéu suat thu hoi d6i voi mau co thé tich 50 lit 1a
88.87 £1.47 % va sai s6 thong ké khi xac dinh "*’Cs vAn nho hon 15%. Do d6 ¢6 thé giam
thé tich mau xudng 50 lit van dam bao do tin cay khi xac dinh *’Cs trong mau nuée bién
bang phwong phap dong két tua, tir d6 giam dugc chi phi vét tu hoa chat va thoi gian khi
phan tich véi s6 lugng mau 16n.

Tir Khéa: Hiéu suat thu hoi V' Cs, phuwong phap déng két tia, HPGe.

1. GIOI THIEU

37Cs 1a mot trong nhitng ddng vi phong xa nhan tao dwoc quan tdm nhat trong linh vuc phong
xa moi truong do co chu ky ban huy dai 1én t6i 30,17 nam. N6 1a mot san pham phan hach tir
nhién liéu hat nhan chu yéu c6 xac sudt phan hach tir 6 dén 7%[6, 12].Trong dai duong
B7Cschu yéu c6 ngudn gde tir roi 1ing phong xa toan cdu tircac vu thir vii khi hat nhén, tai nan
nha may dién hat nhan[1, 4, 6, 10, 12], va thai chét thai phong xa tir cac co s hat nhan [1, 4,
5,6,9,11].

Viéc x4c dinh cic nhan phong xa trong mau nudc bién 12 mot van dé kha phtc tap, vi hoat do
ctia cac nhan phong xa trong mau nudc bién rat thip nén phai cin mot lwong mau kha 16n (c&
200 — 400 lit) [8]. Hién nay trén thé gidi c6 nhidu quy trinh khac nhau vé lam giau so bo mau
nuéce bién trude khi phan tich trong phong thi nghiém. Mot s nghién ctru trude day da thanh
cong trong viéc giam thé tich mau nudc bién xubng con 20 lit [3, 7] hay 10 lit [2] nham muc
dich giam chi phi vét tu hoa chit va thoi gian xir ¥ mau nhung van dam bao duoc d chinh

xac.

Béo cdo nay trinh bay két qua khao sat hiéu suét thu hdi *’Cs trong miu nudc bién theo cac

thé tich khac nhau, xac dinh hoat d6 "*'Cs va sai s theo phuong phap dong két tua tai hién
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truong sau d6 phan tich trong phong thi nghiém. Trén co s& cac két qua thu duoc dé xuit quy

trinh phan tich "*’Cs trong miu nuéc bién véi thé tich téi wu.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
a) Ly mau va xtr Iy mau

Hoat d¢ riéng cua "*’Cs trong nuéc bién Pong hién nay kha nho tir 1.16 + 0.06 dén 1.62 +
0.15 Bg/m® [8], vi thé dé xé4c dinh dwoc '*’Cs thi phai 4p dung phuong phap lam gidu miu
true khi phan tich. Phuong phap dong két tia thuong dugc sir dung dé 1am giau cac dong vi

phong xa trong mau nude nodi chung.
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Hinh 1: Vi tri ldy mau nuéc bién & dao C6 TH

Hinh 2: Anh xt ly mau tai hién truong



Cac mau nudce bién dugc ldy & dao C6 T, huyén C6 Tb, tinh Quang Ninh, vi tri iy miu
duoc thé hién trén hinh 1. Mau duoc ldy vao thoi diém thuy triéu 1én dé tranh sy anh hudng tir
dat lién. Trong nghién ctru nay ching toi tién hanh 1ay cic mau nude bién bé mit véi thé tich
khac nhau 50, 100 va 200 lit, xtr Iy so bd bang phuong phap dong két tua tai hién truong (hinh
2) theo quy trinh duoc trinh bay chi tiét nhu dudi ddy, phan két tua duoc tiép tuc dua vé
phong thi nghiém xu 1y.
Két qua phén tich cac mau nudc bién ¢ ddo C6 T6 ndm 2018 (dé tai KC.05.07/16-20 "Nghién
ciru, danh gia kha nang phat tan va anh huwong cua phong xq tie cac nha may dién hat nhan
Cdng Phong Thanh va Xwong Giang dén Viét Nam") cho thay hién nay nudc bién & dao Co
T6 khong c6 **Cs. Vi **Cs va *'Cs ¢6 tinh chét hoa hoc giéng nhau nén **Cs thuong dugc
sir dung dé xac dinh hiéu xuat thu hdi cua Cs trong mau nudc bién. Trong nghién ctru nay,
dung dich phong xa Bics da duoc str dung lam déng vi danh diu dé xac dinh hiéu suét thu hodi
d6i v6i dong vi ' Cs.
Quy trinh két tia cho mau nudc bién 100 lit [8] nhu sau:
1. Cho 100 lit nuéc bién vao thung két tua, thém 3.33 +£0.05 Bq chit danh dau **Cs .
2. Cho vao mau 100 ml dung dich HCI(1:1) dé diéu chinh pH con bang 2+3.
3. Thém vao mau 10ml dung dich CsCl (100 mg/ml), 15ml BaCl, (100mg/ml), khuay
déu.
4. Thém vao mau 6g NiCl,, 40g CaCl,, 25g K4Fe(CN)s da duoc hoa tan trudc bang nudc
cét, khudy déu, dé yén cho lang trong 3h.
5. Thém vao mau 800g NH,CI, 400g Na,CO; duoc hoa tan trudc bang nude cat, khuay
déu, dé yén cho lang trong 2 gio.
6. Thém vao mau 40 ml FeCl; 15%, khudy déu, dé yén cho lang trong 12 gio.
7. Xi phong phan nudc bo di, phan két tiia duoc cho vao can 5 lit va chuyén vé phong thi
nghiém.
Dbi voi quy trinh két tia mau nudc bién co thé tich 200 lit va 50 lit thi hau hét luong hoa chat
can dung trir CsCl va BaCl, s& ting hodc giam twong Gng theo thé tich nudc bién.

Sau khi xtr 1y so b tai hién trudng phan két tia dugc chuyén vé phong thi nghiém. Két tia
duoc loc, séy dén kho & 105°C va dua vao hop do phé gamma. Phé gamma tiéu biéu ctia mau

nudce bién duoc thé hién trén hinh 3 va 4.
b) Po phé gamma, x4c dinh hiéu suét thu hdi va gidi han phat hién *’Cs cua phuong phap.
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Cac mau dugc do trén hé phd ké gamma phong thap voi detector HPGe GC5019 cua hing
CANBERRA v6i d6 phéan giai nang luong va hiéu suat ghi tuong ddi ¢ dinh 1332,5 keV ciia
Co 1an Iuot1a 1,8 keV va 50%. Hé phé Kké gamma dugc chuin hiéu suit ghi béng mau chuin
IAEA-RGU1, IAEA-RGTh1 va IAEA-soil 6 véi cung mot cAu hinh do v&i mau. Hoat do cua
B4¢Cs va *7Cs trong mau két tua 1an luot duoc xé4c dinh thong qua cac tia gamma ning luong
604,7 keV va 661,7 keV véi thoi gian 240000 gidy dé dam béao sai sé thong ké cua sb dém
duéi 10%.

Hiéu suét thu hdi **Cs cuia quy trinh ddng két tia duoc xac dinh theo cong thirc 1:

Cs5—134pq x 100%

HS (%) = Cs—134p¢ M

Trong do:

- HS: Hiéu suat thu hoi (%)

- Cs — 134,4: Hoat d6 ban du cua **Cs ding dé danh diu (Bq)

- Cs — 134y,: Hoat d6 cta **Cs do duoc trong két tua (Bq)
Két qua hi¢u suét thu hoi nay duogc dung dé xac dinh hoat d6 riéng B7cs trong cac mau nudc
bién theo cong thirc 2.
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Trong do:

- Ags_137: Hoat do riéng cua *’Cs trong mau nuée bién (Bg/m?)

- N:la dién tich dinh hap thu toan phan di trir phong

t: Thoi gian do mau

- &: Hiéu suat ghi ¢ dinh hap thy toan phan
- y: Xéac suét phat tia gamma (%)

V: Thé tich mau do (m°)

- HS: Hiéu suét thu hdi héa hoc cta *’Cs (%)

Gi6i han phat hién *’Cs ciia phuong phép dugc xac dinh theo cong thire 3 v6i do tin cdy 95%

_ (271 +4.66 x VB) x m,
T EXtXy XmgXxXV

MDA

Trong do:

- MDA: Hoat d0 riéng nho nhét c6 thé phat hién dugc (Bq/m?)
- B:S6 dém phong



- m, : Tong khéi lugng két tiia thu duoc (gam)

- mg: Khdi luong mau do (gam)

t: Thoi gian do mau

- &: Hiéu suit ghi ¢ dinh hap thy toan phan
- y: Xéc sut phat tia gamma (%)

V: Thé tich mau do (m*)
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Activity:

Hinh 3: Phé gamma thé hién dinh 604.7 keV cua **Cs
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Datasource
NUCLIDE INFO
FwHM: 1561 ket Area 457 +872%
Nuclide: C5-137 Half-life: 3017y
Energy: E61.7 keV Yield: 85.12%
Activity:

Hinh 4: Phd gamma thé hién dinh 661.7 keV caa *’Csc

KET QUA VA THAO LUAN
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Bang | trinh bay két qua hiéu suit thu hdi "*’Cs trong mau nudc bién va sai s6 co thé tich

khac nhau dugc tinh théng qua nhan phong xa **Cs déanh diu.



Bang 1: Hiéu suét thu hdi ctia Cs trong mau nudc bién theo cac thé tich khac nhau

STT | Tén miu | Thé tich (lit) | Hiéu suit (%)

1 Mau 1 200 9572 + 4.17
2 Mau 2 100 9448  + 3.25
3 Mau 3 100 96.95 + 341
4 Mau 4 50 86.80 = 2.15
5 Mau 5 50 90.11 + 2.23
6 Mau 6 50 89.69 = 1.76
7 Trung binh 91.86 * 3.36

Tir bang 2 ta thdy hiéu sudt thu hdi thay ddi trong khoang tir 86.80 dén 96.95 % véi gia tri

trung binh 12 91.86 + 3.36 % va c6 xu huéng giam theo thé tich mau.

Hoat d6 riéng va gidi han phat hién B7cs trong cac mau nudc bién co the tich khac nhau dugc

tinh toan thong qua cong thic 2 va 3 tuong tng dugc thé hién trong Bang 2.

Bang 2: Két qua Cs-137 trong cac mau

STT | Ténmiu | Thé tich (lity | Hoat dé rieng 'Cs (Bg/m*) | MDA (Bg/m’)
1 Mau 1 200 1.09 =+ 0.13 0.36
2 Mau 2 100 .12+ 0.14 0.38
3 Mau 3 100 1.19 =+ 0.18 0.41
6 Mau 4 50 1.65 =+ 0.14 0.46
7 Mau 5 50 126 =+ 0.13 0.45
8 Mau 6 50 138 + 0.12 0.42

Bang 2 cho thiy "*'Cs thay dbi trong khoang tir 1.09 + 0.13 dén 1.65 = 0.14 v&i gia tri trung
binh 1.28 £ 0.19 Bq/m’, sai s6 thong ké nhé hon 15% va *’Cs ¢6 gia tri 16n hon khoang 3 1an
€161 han phat hién.

Bang 3 trinh bay so sanh hiéu suat thu hoi trong nghién ctru nay véi mot s6 cong trinh nghién

clru da dugc cong bo trén cac tap tri noi tiéng.

Bang 3: So sanh hiéu suat thu hoi

STT | Thé tich (lit) Hiéu suat (%) Ghi cht
1 10 93 + 3 K. Hirose [3]
2 20 99 Nakano [7]
3 20 90 =+ 95 J. Kamenik [2]
4 50 86.80 + 90.11 Nghién clru nay
5 100 9448 -+ 96.95 Nghién clru nay
6 200 95.72 £ 4.17 Nghién ctru nay




Tir bang 3 ta thay hiéu suét thu hoi trong nghién ctru nay thip hon so v6i mot sb tac gia da
cong b co thé 1a do: Mau duoc két tiia ngoai thuc dia, trong khi cac cong bd khac thuong

duogc thuc hién trong phong thi nghiém véi cac trang thiét b tot va hién dai hon.
KET LUAN

Trong nghién ctru ndy chung t6i di dat dwgc muc tiéu ban dau dé ra d6 1a xac dinh chinh xac
duoc hiéu suét thu hdi cia Bcs trong nudc bién véi céc thé tich khac nhau tr 50, 100 va 200
lit. Hiéu suét thu hdi *’Cs trong miu nudc bién thay dbi trong khoang tir 86.80 dén 96.95 %

v6i gia tri trung binh 12 91.86 + 3.36 % va c6 do lap lai twong dbi tot.

Hiéu suét thu hdi ddi véi mau cé thé tich 50 lit dat 88.87 + 1.47 % va sai s théng ké khi xac
dinh "*’Cs van nho hon 15%. Do d6 c6 thé giam thé tich miu xudng 50 lit vn dam bao do tin
cdy khi xac dinh *’Cs trong miu nudc bién bang phuong phap dong két taa, tir d6 giam duoc

chi phi vat tu hoa chit va thoi gian khi phan tich véi s6 lugng mau 16n.
LOI CAM ON

Nhom tac gia xin chan thanh cam on Vién Nang Lugong Nguyén Tt Viét Nam da tai trg cho

nghién ctru nay thong qua dé tai cap co sé nam 2019 ma sé CS/19/04-05.
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DETERMINATION OF EFFICIENCY RECOVERY OF "“'Cs IN
SEAWATER USING CO-PRECIPITATION METHOD.
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Abstract: Recovery efficiency of "'Cs using co-precipitation method in seawater
samples with different volumes of 200, 100 and 50 liters have been determined. **Cs
isotope was used as a tracer to determine recovery efficiency.The results showed that the
recovery efficiency of '**Cs ranged from 86.80 to 96.95% with mean values of 91.86 +
3.36% for different volumes. Recovery efficiency for samples with a volume of 50 liters
was 88.87 + 1.47% and statistical errors when determining "*’Cs were still less than 15%.

Therefore, reducing the volume of sample to 50 liters still ensures reliability when



determining "*’Cs in seawater samples by co-precipitation method, thereby reducing the

cost of chemical and time when analysis of plural samples.

Keywords: recovery efficiency of *’Cs, co-precipitation method, HPGe.



