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Tém tit: Bao cao nay trinh bay - phuong phép xac dinh hoat d6
B7Cs trong nudc bién sir dung ki thudt tach va lam giau chon
loc tai hién trudong bang so1 acrylic tam Cu,[Fe(CN)s] roi do
phd gamma trén thiét bi pho ké gamma phong thap. Nhan "’Cs
trong nudc bién duge tach va lam giau tir 300 lit nude bién bom
qua cartridge chira 40 gam soi acrylic tam Cu,[Fe(CN)g] véi luu
lwong 2 lit/phit. Hiéu suit tach hoa dbi véi *’Cs du’qc xac dinh
thong qua thi nghiém riéng ré su dung dong vi **Cs danh dau
vao nudc b1en Sau khi két thuc qua trinh lam giau, hoat do
1¥7Cs trong miu dugc xac dinh bang phd ké gamma phéng thap.
Két qua cho thiy hiéu suit tach "’Cs dat trén 99%, giGi han
phat hién 1a 0,16 Bq/m3. Xac dinh hoat do *'Cs trong mau nude
bién ven bo tai Ninh Thuan cho két qua hoat do BYCs & vung
bién nay nam trong dai 1,14 + 1,44 Bq/m’. Nghién ctru cho thay
vu diém vuot troi cia phuong phap nay 1a mau nudce bién duogc
loc truc tiép tai hién truong qua cartrldge chura soi acrylic tém
Cuy[Fe(CN)g] trong dleu kién moi truong tu nhién (khong can
diéu chinh pH cta mau khong phai vén chuyén luong 16n mau
nude di xa. Viée 1ay mau c6 thé thuc hién tu dong, dong loat va
tiét kiém chi phi ciing nhu thoi gian phan tich mau.

Tir khéa: "*’Cs trong nuée bién, soi acrylic tam Cus[Fe(CN)g].

1. MO DAU

Cs 1a nhan phong xa nhan tao trong méi trudng, 1a mot san
pham phan hach hat nhan **°U, phat thai tir cac 16 phan tng hat nhan...
37Cs ¢6 chu ky béan ra 30,17 nam, dugc tao thanh khi 3y phan hach
boi notrén nhiét v6i suat phan hach 1a 5,57%. "*’Cs phan rd béta
(93,5%) voi nang luong cuc dai 0,514 MeV dé chuyén vé dong vi gia
bén “™Ba (Ti2 = 2,55 phu), l37mBa phat gamma vdi nang luong
0,661 MeV dé chuyen vé "Ba bén. Hoat d6 cua "'Cs trong moi
truong bién toan cau la khac nhau giita cic vung, phu thude vao ngudn
goc, khoang khong gian va thoi gian cuia cac ngudn sinh ra BCs va
cling tuy thudc vao cac qué trinh hai duong hoc. Trong moi truong
bién *’Cs ton tai chu yéu ¢ dang hoa tan va dich chuyén theo dong
nudc, do do B7cs dugc xem 1a mot trong nhiing chi thi hitru ich cho
viéc diéu tra cac qua trinh dai dwong nhu dong chay cta nude bién tai
cac ving khac nhau va cac qua trinh xay ra trong nudc lién quan dén
sy luu thong nudc bién toan ciu. Ngoai ra, *’Cs ciing rat dugc quan
tam trong danh gia lidu birc xa cong chung do con ngudi hap thu nhan
phong xa thong qua viéc an hai san.



Hoat do cuia '*’Cs trong nudc bién da va dang dugc hau hét cac
quéc gia tren thé giéi quan tAm ‘nghién ctru va khao sat. Tuy nhién do
hoat d¢ cua 7Cs trong nudc bién thudng kha thap, vi thé dé phan tich
duoc ching can phai 1ay mot luong 16n thé tich nude bién - ¢6 thé t6i
hang tram lit, nén can ¢6 phuong phap lam giau *’Cs truée khi phén
tich phong xa. Trén thé gioi cung nhu trong nudc, cac nghién ciru vé
phong xa mdi trudng bién da ap dung mot s6 phuong phap lam giau
7Cs nhu: phuong phap dong két taa dung amoni molibdophosphate,
ddng két tua cung phuc ferrocyanide dic trung, v.v... Phuong phap
dé)ng két taa duoc thuc hién ngay tai hién truong véi hiéu suét thu hé_i
khoang (90-95)% nhung cin nhiéu thoi gian dé tua ling triét dé
thuong 1a tir 5 dén 10 gio. Hon nita quy trinh xt 1y mau trude khi do
phd gamma cua "*’Cs tai phong thi nghiém con phai qua nhiéu cong
doan nhu sdy, nung, nghién,... ton kha nhiéu thoi gian (khoang 2
ngay) - , ,

Dua trén tinh chat hap thu chon lgc doi vdoi Cs cia cac hop chat
hexacyanoferrate ctia mot s6 nguyén t6 kim loai chuyén tiép khac
nhau nhu Co, Ni, Cu va Zn, trong do, phuc dé)ng hexacyanoferrate c6
d6 6n dinh tét nhat trong nudc bién [1,3,4]. Trong cong trinh nay da
ap dung k¥ thuét tach va lam giau chon loc *'Cs tai hién trudng bing
so1 acrylic tam Cuz[Fe(CN)e] do nhém tac gia ché tao, sau day dugc
goi tat 12 soi CuHCF. O day, phttc Cus[Fe(CN)s] duge gin 1én soi
acrylic dé 1am chit hip thu chon loc "*’Cs tir nudc bién trong diéu
kién méi truong ty nhién (khong diéu chinh pH ciia mau). Cac budc
thuc hién xir 1y mau, xac dinh hoat do B7cs trong mau b?lng do phé
gamma phong thap duoc thuc hién don gian hon so voi phuong phép
ddng két tia van duogc thyc hién tai mot s phong thi nghiém khac trén
thé giéi cling nhur & Viét Nam.

2. NOIDUNG
2.1. Ddi twong va phuong phap
2.1.1. Béi tuong

Trong cong trinh niay ddi twong nghién ctru 1a nude bién dugce
lay & d6 sau 1 mét so voi mat nudc, thé tich 300 lit/mau.
2.1.2. Phuong phap thuc hién

a) Chuan bi cartridge chira soi acrylic tim CuHCF
- Dua trén phan tng tao phuc CuHCF gitra dung dich K4Fe(CN)g va
dung dich Cu(NO3),:

K4Fe(CN)g + 2Cu(NOs), — Cuy[Fe(CN)g] | + 4KNO; (1)

- Ngam 15 gam soi Acrylic vao cbc ¢o chira 200 mL dung dich
K4Fe(CN)s 0,05 M va 200 mL dung dich Cu(NOs), 0,10 M, phtrc két
tha Cuy[Fe(CN)g] c6 mau do thAm hinh thanh s& bam 1én bé mit
cac sgi acrylic. Sau khi ngdm sgi trong khoang thoi gian 60 phut,
dung dich trong coe duogc gan bo, soi thu dugc dem di séy kho
trong tu séy tai nhiét d0 80°C. Soi thanh phém duogc bao quan
trong tui nilon kin, va dugc su dung lam chat hap thu Cs tir nude
bién



Ong nhya PVC hinh try ¢6 chiéu dai 20 cm, duong kinh trong 3,2 cm
duogc nhdi soi CuHCF 1am cartridge tach 137Cs. Hai dau cartridge duoc
lap van khoa, mot dau dé ndi voi dng dan nude tir may bom dén
cartridge, dau kia dé xa nudc bo di sau khi nudc bién da chay qua
phén cot chira sgi CuHCF. Hinh 1 trinh bay cach chuén bi sgi CuHCF
va cartridge st dung trong nghién ctru nay.

-

¥ . - j
- ":
% oy ™

e

Chuén bi sgi CuHCF Cartridge chita sgi CuHCF

Hinh 1. Soi CuHCF va cartridge sir dung trong nghién ctru
b) Tach va lam giau "*’Cs tir nudc bién bang cartridge CuHCF va xac

dinh hoat do B7cs trong mau

Mau nudc bién duge bom vao cartridge qua dng dan ndi véi bom
chim. 300 lit nu6c bién duoc bom qua cartridge voi luu lwong
khoang 2 lit/phut. '*’Cs trong méu nudc s& hap thu trén cartridge.
Mau nudc bién chay qua cot dong vai trd nhu pha dong, di chuyén
lién tuc qua pha tinh la sgi CuHCF, trén cot da xdy ra qué trinh
trao ddi cation gitr lai Cs theo phuong trinh nhu sau:

2Cs" + Cu*' + [Fe(CN)6] " — Cs,CuFe(CN)s () [2]
Sau khi két thic qua trinh bom mau, cartridge dugc van chuyén vé
phong thi nghiém, 14y soi ra khéi dng rdi sdy kho, nung & nhiét do
400°C khoang 2 + 4 gio.

bé ngudi tro, dong toan bod lwong mau thu duge vao hop do hinh
tru chuyén dung.

Do trén hé phd ké gamma phong thip dé xac dinh hoat d6 *’Cs
trong mau.

Pénh gia hiéu suat hp thy va giéi han phat hién ctia phuong phap
Tién hanh thi nghiém bang cach cho 5 lit nudc bién c6 danh dau
34Cs chay qua 0,5 gam soi CuHCF. Dua vao hoat do **Cs trong
dung dich nudc bién ban diu va hoat d6 '**Cs trong dung dich cac
phan doan thu duoc sau khi chay qua soi CuHCF (mdi phan doan
12 100 ml ¢6 chira 145,61 + 5,64 Bq **Cs), dé danh gia hiéu sut
hap thu ciia soi CuHCF.

Thi nghiém hién truong: Sir dung 2 cartridge gidng nhau, cing
chtra 40 gam sgi CuHCF dé danh gia muc do tach triét dé ¥cs.
Tién hanh bom 300 lit nu6c bién qua cartridge thir nhat voi luu
luong 2 lit/phut, nude bién di qua cartridge thir nhat dugc bom
tiép qua cartridge thtr hai v61 luu lwgng nhu trén. Xac dinh hoat d6
7Cs trong mau soi cua cartridge thir hai dé khang dinh hiéu sut
tach 'Cs.



Bang 1. Hiéu sudt tach "*’Cs cua cartrige chtra 0,5 g soi CuHCF

~ 133
Thé tichnuge | LLoatde “Cs Hiéu sudt
x 2 . sau khi di qua £
Mau bién f:hay qua cartridge hag thu
cartridge (lit) (Bq) (%)
T01 0,5 0,00 100
T02 1 0,00 100
T03 1,5 0,00 100
T04 2 0,00 100
TOS 2,5 0,00 100
T06 3 0,00 100
T07 3,5 0,00 100
T08 4 0,00 100
T09-1 0,07 99,95
T09-2 1,76 98,79
T09 T09-3 4,5 3,68 97,47
T09-4 8,03 94,48
T09-5 13,25 90,90
T10-1 16,34 88,78
T10-2 21,39 85,31
T10 T10-3 5 26,78 81,61
T10-4 31,12 78,63
T10-5 35,43 75,67
Bang 2. X4c dinh hiéu suit hip thu hién truong cia soi acrylic tim CuHCF
o Thé tich Khbi luong soi Hoat 46 'Cs Hiéu suat hép
Ky hiéu (lit) CuHCF (Bq /m3) thu
(gam) (%)
C-1 300 40 1,35+0,23 =99
C-2 300 40 <LOD*

*LOD la gi6i han phét hién. Két qua ctia Bang 2 cho thiy higu suat
tach "*’Cs tir nuéc bién la cao hon 99%.
2.2. Két qua

Két qua thyc nghiém xac dinh hoat do B7cs trong mot s6 mau
nuée bién ven b tai Phude Dinh va Vinh Hai tinh Ninh Thuan ap
dung k¥ thuat tach chon loc tai hién truong bang sgi CuHCF ket hop
do phd gamma phong thip duoc trinh bay trong Bang 3. Mot s hinh
anh trong khi trién khai thyc nghiém duoc trinh bay trén cac Hinh 2 va
3.



Bang 3. Két qua tach va xac dinh hoat do ctia "*’Cs trong mau nude bién
ven bo tai Phudce Dinh va Vinh Hai, tinh Ninh Thuan

Thé | Khéi | Nhiét | Thoi | Khdi | Hoatdd "’Cs trong nuéc
Ky higu | tich | lwong | d6 | gian | lugng — -
zﬁu‘ mau soi nung | nung tro Hoat do 1311311 Tl(’]";ng/;?;lh
(i) | (gam) | (°C) | (gio) | (gam) | (Ba/m) a
NBPD- | 300 | 40 400 4 31,13 ] 1,14+0,18
ol 1,15+0,21
N,]?(I;?_ 300 40 400 4 29,84 | 1,16+0,38
N]%XIH' 300 | 40 | 400 | 4 | 3y95| 127026
1,35+0,17
NEBQH' 300 | 40 | 400 4 13308 | 144023

Thi nghiém hién truong danh
gia hiéu suat hap thu

Lam giau ¥'Cs tai hién truong

Hinh 2. Lam giau "*’Cs tai hién trudng bang soi acrylic tim CuHCF
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Hinh 3. Xéc dinh hoat d6 cua "*’Cs trong mau nudc bién bang phd gamma




2.3. Ban luan

Két qua & Bang 2 chi ra rang khi cho 300 lit nuéc bién qua
cartridge c6 chtra 40 gam sgi CuHCF (Hinh 1), téc d6 dong chay 2
lit/phat cho hiéu suat thu gép lam giau rat cao (dat trén 99%). Ap
dung k¥ thuét nay dé xac dinh "*’Cs trong nudc bién Ninh Thuén, két
qua thu dugc cho thiy dai hoat do riéng cia ddng vi phong xa *’Cs
trong cac mau thuc nghiém nam trong khoang 1,14 + 1,44 Bg/m’. Két
qua phan tich trong cong trinh nay ciing pht hop voi cac két qua phan
tich bang phuong phép dong két tiia da thyc hién cing thoi gian trong
khuén kho Chuong trinh quan tric phong xa méi truong bién thudng
nién do Vién Nghién ctru hat nhan chu tri thyc hién [6].

DPong thoi két qua nghién ctru ciing chi ra vu dlém vuot troi cua
phuong phap nay 1a mau nude bién duoc loc tryc tiép qua cartridge
chira soi acrylic tam CuHCF trong diéu kién moi truong ty nhién
(khong can diéu chinh pH cua miu), viéc thu gép mau ngay tai hién
truong duoc thyc hién dé dang va nhanh chéng; ¢ thé thuc hién tur
dong, dong loat va tiét kiém chi phi ciing nhu thoi gian phan tich mau.
Két qua nghién ctu la co s¢ dé xay dung hé thiét bi quan tric phong
xa nudc bién truc tuyén phuc vu canh bao nhanh.

3. KET LUAN

Két qua cua nghién ctru cho thiy phuong phép tach chon loc
B7Cs tir nudce bién tai hién truong bang sgi CuHCF c6 hiéu suét tach
dat trén 99%, thoi gian thu miu khodng 3 gio, thii tuc xtr 1y don gian,
d6 tin cay cao. Phuong phap c6 thé ap dung cho cic Chuong trinh
quan trac, nghién ctru mdi trudng ctia Qudc gia trong thoi gian toi.
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Abstract: The study present the method for '*’Cs determination
in seawater using in-situ extraction technique and selective pre-
concentration by Cu,[Fe(CN)g] impregnated acrylic fibers and
low-level background gamma-ray spectrometry. “’Cs in
seawater is separated and pre-concentrated by passing 300
litters of seawater over the cartridge containing 40 gram of
Cu,[Fe(CN)¢] impregnated acrylic fibers at a flow rate of 2
liters/min. Chemical yield is usually determined with "**Cs
tracer by separate experiments. After the pre-concentration,
P7Cs radionuclide was measured by low-level background
gamma spectrometry. The results show that adsorption
efficiency of "*’Cs and detection limit for seawater sample were
above 99% and 0.16 Bg/m’, respectively. Using the method for
B7Cs determination in seawater at Ninh Thuan Province, the
radioactivity of *’Cs at the surveyed area ranged from 1.14 to
1.44 Bg/m’. The outstanding advantage of this method for "*’Cs
determination is a large-volume seawater sample passing
directly over the cartridge containing Cu,[Fe(CN)g]
impregnated acrylic fibers in normal environmental conditions
(without adjusting pH and unnecessary to transport a large-
volume seawater to the laboratory). Therefore, the sampling can
be done on site automatically with a series of samples; the cost

and time for analysis are also saving.
Keywords: Method for '“'Cs determination, Cus[Fe(CN)4]
impregnated acrylic fibers.



