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SUMMARY

DETERMINING THE RADIONUCLIDE OF TRITUM IN THE WATER
SAMPLES IN DALAT BY USING LIQUID SCINTILLATION COUNTING
(Tri-Carb 3180TR/SL)

Triti is a radioactive isotope that occurs in the environment and is associated with the
interaction of cosmic rays in the atmosphere. However, the most significant sources of
triti in the environment results from nuclear weapons testing in the atmosphere carried
out during the late 1950s and early 1960s. Today, the most important new sources of
triti in the environments, such as power stations, processing and using of isotopes
released the local triti. The objective of this study is the application of the liquid
scintillation technique to triti analysis in water samples (rain, and surface waters).
Following the Eichrom Triti Column technique, an aliquot of the passed triti resin
sample (10 mL) is mixed with 10 mL of scintillation cocktail (Ultima Gold LLT,
Packard) in 20-mL plastic- container vials and the sample activity is determined using
a liquid scintillation spectrometer, Tri-carb 3180TR/SL. Counting efficiency is
evaluated with internal standards. The triti activity concentrations of water samples
that were collected from Dalat, Lamdong range between 0 to 8.4 TU.

Key word: Triti in water samples, Eichrom’s Triti Column, TRI-CARB 3180TR/SL.

1. MO PAU thanh *He. Nang luwong trung binh 4
Triti 1a ddng vi phéng xa caa Hydro, c6 5.7keV va nang luong cuc dai Epax =
s6 khéi 3, chu ky ban ra 12.32 nam, phat 18.6 keV. Hang nam hoat d6 cua nguyén
birc xa beta ning luong rat thap tao tur triti giam 5.576%. Trong moi truong,
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ddng vi °H sinh ra do tuong tac cua buc
Xa vil tru & tang trén khi quyén, va tao
thanh tir phan tng bat notron; ddng vi
*H duoc hinh thanh s& két hop vai oxy
cia tang binh luu dé tao thanh nudéc
(thanh phan cia nuéc mua). Hoat do
phéng xa cua *H trong roi ling thay dbi
tr 4 TU & vung xich dao dén 25 TU ¢
vung vi d¢ cao [1,2,3].

Ngudn nhan tao sinh ra triti do hoat
dong cua con nguoi nhu: cac vu thir v
khi hat nhan trong khi quyén, su c6 hat
nhan dan dén muc phéng thich *H trong
khi quyén ting dang ké khoang 10.000
Ci/nam va ham luong *H do duoc trong
nudc & mirc cao khoang 10°pCi/lit. Ham
lwong ®H trong nuéc mua trén toan ciu
tang rat manh va dat gia tri cuc dai vao
nhimg nam 1962-1963, triti sinh ra tu
nguon nay di giam tuong ung voi chu
ky ban hay cua triti (Okada va
Momoshima, 1993). Hién nay, ngudn °H
nhan tao quan trong nhat c6 trong moi
truong duoc sinh ra tir cac hoat dong cua
nha may dién hat nhan, nha may tai xu
Iy nhién liéu hat nhan, co s& tng dung
ddng vi hat nhan sinh ra nguén triti cuc
bo.

Trong modi truong, triti (HTO) luan
chuyén twong tu nhu chu trinh nudc
(H20), c6 thé xam nhap vao con nguoi
théng qua chudi thuc pham, hit tho va
hap thu qua da. Khi di vao co thé nd
dugc phan bé trong md, va liéu chiéu xa
cua °H phu thude vao lugng nude ton tai
trong cau tric té bao. Luwong nudc trong
co thé con ngudi lubn trao ddi nén lwong
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triti nhanh chong dugce dao thai ra ngoai
sau khoang thoi gian mot hoac vai thang
qua qué trinh bai tiét. Vi vay, quan tric
hoat d6 phéng xa *H sinh ra tir cac
ngudén trong méi truong dam bao an
toan cho dan chidng 1a mot vin dé can
thiét. Trén thé gisi, °H 1a mot thong sb
can phai quan tric xung quanh co s& hat
nhan bao gdm ca quan tric mac nén
phong xa trude khi co so hat nhan di vao
hoat dong. Hién nay, cac nudc chau Au
va mot sd qudc gia khac trén thé gigi
dua ra gidi han cho phép cua triti trong
nuéc udng véi gia tri cuc dai 100Bg/lit
dwa vao giéi han muc lidu dan ching
(0.1mSv/ndm)[4].

Déi v6i phuong phéap phan tich *H trong
moi trudng bang k¥ thuat phan tich nhap
nhay long thuong ap dung 3 phuong
phap lam giau, tinh ché mau nhu: 1)
Chung cat, thém chuan truc tiép hay
khéng thém chuan; 2) Lam giau bang
dién phan; 3) Két hop cac k¥ thuat tinh
ché mau nhu loc, trao ddi ion, dong cd,
chung cat hon hop. Viéc lua chon
phuong phép dua trén co s& ham luong
triti 6 trong mau véi yéu cau do chinh
x4c can thiét. Quy trinh tinh ché mau
bang cot nhua triti dé thay thé k§ thuat
chung cat d tang d6 chinh xac va giam
thoi gian chuan bi mau do c6 thé dap
ng yéu cau quan trac hoat do phong xa
triti trong mau méi truong [2,9].

2. THUC NGHIEM

1. Thu gép miu

Mau nuéc mua dugc thu gop tai Vién

Nghién ctru hat nhan, s6 01 Nguyén Tir



Luc, Pa lat, Lam Pong (vi do: 11°57° N,
kinh d¢o: 108°26’ E). Mau nuéc ao hd
duoc thu gop & HO6 Xuan Huong (vi do:
11°57° N, kinh do: 108°26° E) va Hb
Subi Vang (vi do 12° 00’ N, kinh d¢:
108°22’ E).

Khi thu g6p can duoc do cac thong sb
héa 1y nhu: pH, d6 dan dién, nhiét do,
vv...; Mau dugc dung trong chai thuy
tinh hodc chai nhua, day nip kin khong
cho khdng khi lot vao, mau duoc chuyén
vé phong thi nghiém, bao quan ¢ noi
sach, & nhiét d¢ lanh 5°C, tranh nhiém
ban mau tir bén ngoai [2].

2. Thi tuc phan tich

Mau nudc duoc loc qua phin loc kich
thugc 16 0.45um. Sau do, phan dung
dich mau duoc cho qua cot nhya da
chuan bj trudc dé loai cac yéu té can.
Diing pipete hat dung dich mau, coctail
nhap nhay ULLT theo ty 1& 1:1 cho vao
binh do, tron déu, lic ky va do trén hé
Tri-Carb 3180TR/SL. Hiéu chinh hiéu
ung quenching (hiéu wng lam giam
cuong d6 mau cua mau do), xac dinh
hiéu suat bang phuong phap thém chuan
noi *H c6 hoat do da biét. Quy trinh
phan tich hoat do triti trong mau nuéc su
dung k¥ thuat tinh ché bang cot nhua
triti duoc tdm tat so do6 sau:

Thu g6p mau

v

Loc, tinh ché bang cot

A 4

- Cationit, Dowex 50X-8
- Anionit, Dowex1X-8
- Nhya polymer XAD-7

Chuan bi mau do

\ 4

Do hoat d6 phong xa

A

Tinh toén két qua

- Binh do platic 20ml, 10ml mau, chuan SH*
10ml, coctail Ultima Gold LLT

Hinh 1. So' dé tém tat quy trinh phan tich *H trong mau nurdc

3. Po miu

Mau sau khi da chuan bi dugc dat vao
gia chira mau do cua hé dém nhap nhay
long phong thap Tri-Carb 3180TR/SL.
S6 mau dua vao do gdm mau phong,
miu da tinh ché, mau di tinh ché co

thém chuin ®H, miu chuin, mau phong
chuan hoa cua thiét bi. Cai dat thong sd
do: chu ky do 1ap10 1an cho mdi mau,
téng thoi gian do mdi mau khoang 1000
phit; ctra s6 ving dém: A (0.5 - 4.5
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KeV): B (0.5 — 55 KeV); C (0.5 —
18.6KeV) [2, 3, 7].
4. Tinh toan két qua
Hiéu suat dém cua mau duoc tinh theo
cong thue sau:
E = Coy1—Cs

Dy
Trong do: E la hiéu suét dém;
Cs la téc d6 dém mau, cpm;
Csnr 12 toc @6 dém mau co thém chuéan
noi, cpm;
Di la tbc @6 phan rd mau chuén noi °H,
dpm.
Toc dé phdn ra cia mau, dpm (Ds):

1)

_ G
Ds - E (2)
Hoat dg H tai thoi diém do:
_ G—Cg
A{H‘EJ T EXVX60 (3)

Trong do6: An-3)1a hoat do phong xa triti
(Bg/lit); Cgla téc dd dém phong, cpm; V
14 thé tich mau do, lit.

Hoat dg tai thoi diém thu gop mau Ao
3)(Ba/lit):

0.693 L
Ty /z

)

(4)
Trong d6: Ty la chu ky ban hay cua
3H, 4500 ngay;
5. B4 khong dam bao do:

on A 2] 2o 2] (2] (2]

, ®)

Trong do6: ocs, ocst, oast, op 12 Sai SO tuyét

ddi cua tbc d6 dém mau, dém chuan da

trir phong, hoat d6 ngudn chuan va hiéu

chinh phan rd cta ngudn chuan tuong

g & muc tin cay 95%; Cg, D 12 toc do

dém chuan va téc d6 phan rd chuan noi
su dung[2,3,7].

3. KET QUA VA THAO LUAN

Sau khi thyc hién phan tich ®H theo quy
trinh da thiét 1ap, két qua tinh toan hoat
d6 °H trong cac mau thu gép chi ra &
bang va hinh sau:

Az = A{H—E] /exp(—

Bdng 1. Hoat dé phéng xa *H trong mdu nudc tai Pa lat.

T Ngay tlju gop Hoat d¢
mau TU Bg/L
| | Nuwéc mua
1 25/11/2013 6.2 £ | 0.2 0.73| £ | 0.02
2 29/11/2013 13| £ |01 0.16 | £ | 0.01
3 29/11/2013 24| £ |04 029 | + | 0.04
4 2/1/2014 64| + |03 0.75| = | 0.03
5 6/1/2014 66| + | 0.6 0.78 | = | 0.07
6 3/3/2014 6.7| £ | 0.7 0.79 | = | 0.08
7 30/3/2014 32| £ |04 0.38| + | 0.05
8 71412014 84| + |07 099 | + |0.08
9 14/4/2014 44| + |04 052 | + | 0.05
10 21/4/2014 16| = | 0.2 019 | = | 0.02
11 29/4/2014 36| + |04 042 | + | 0.04




12 29/4/2014 41| £ |04 048 | = [ 0.05
13 6/5/2014 57| £ |04 0.67| = [ 0.05
Il | Nwéc Ho Suéi Vang

14 25/2/2013 13| £ (0.2 0.15| = | 0.02
15 25/5/2013 53| £ | 0.6 0.62| = |0.07
16 2/8/2013 51| £ | 0.6 0.60| = |0.07
17 25/11/13 39| £ |04 046 | = |0.04
18 2/2/2014 25| £ |03 0.30 | = [0.03
19 10/2/2014 43| = |04 051 = [0.05
20 10/2/2014 6.2 £ |06 0.73 | = [ 0.06
21 28/2/2014 19| £ |02 022 = [0.02
22 1/3/2014 42| =+ |04 050 = [0.05
23 7/3/2014 17| £+ (03 0.20| = [ 0.04
24 7/3/2014 33| £ |04 0.39| = [0.05
25 7/3/2014 21| £ 0.2 0.25| = | 0.03
26 30/3/2014 72| £ | 0.6 0.85| = |0.07
27 30/3/2014 6.6| £ | 0.6 0.78 | = |0.07
Il | Nwéc Ho Xuin Huong

28 46| £ |02 054 | £ |0.02
29 2/2/2013 13| £ |01 0.15| = [ 0.01
30 2/7/2013 1.7 £ |04 0.20 | = | 0.04
31 2/8/2013 27| £ |03 0.32 | = [0.03
32 2/10/2013 42| = |09 050 = [0.11
33 2/10/2013 36| £ |03 042 | = |0.03
34 2/11/2013 16| £ |03 0.18 | = | 0.04
35 2/11/2013 13| £+ (0.1 0.15| £ [ 0.01
36 2/10/2013 49| £ |09 058 | £ [0.11
37 2/10/2013 36| £ |03 042 | £ |0.03
38 2/11/2001 18| + (0.3 0.22| £ |0.03
39 2/1/2014 13| £ (0.1 0.15| £ | 0.02
40 2/3/2014 71| £ | 0.6 0.84| = |0.07
41 2/4/2014 53| £ |05 0.63| = | 0.06
42 2/4/2014 6.2 £ |06 0.73 | = |0.07

Ghi chi: * 1TU tuong dwong véi ti s6 So do biéu dién két qua phan tich triti
ddng vi *HI'H 12 10™°, 1 1it nudc c6 ham trong mau nuéc hd va nude mua thu gop

lugng 1 TU= 7.19 dpm/lit (0.118  tai Pa Latchira ¢ hinh sau:
Ba/lit)[2].
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Hinh 2. Bién thién hoar d *H (TU) trong mét s6 mau méi truong thu gop nam 2013.

So d6 kiém soat hiéu suat chuan noi
triti st dung dé hiéu chinh quenching

mau, xac dinh hiéu suit dém mau duoc
trinh bay trén Hinh 3.

30
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Hinh 3. Bién thién hiéu sudt xdc dinh *H bang phwong phdp thém chudn néi

T so dd bidu dién hiéu suat do mau s
dung chuan ngi *H (hinh 3), véi gia tri
trung binh 1a (25.39 + 0.35)%, c0 thé két
luan rang k¥ thuat tinh ché mau bang sir
dung cot nhua, thém chuan noi (hiéu
chinh hiéu ng quenching mau) cho két
qua xac dinh voi hiéu suat kha on dinh.
Két qua phan tich hoat do *H trong céac
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mau nudc mua, nudc HO Sudi Vang va
Ho Xuan Huong 1a tir 1.3 — 8.4 TU, 1.3
—7.2TUva13-7.1 TU, tuong ung. So
sanh két qua phan tich hoat d6 *H miu
nudc mua Ha NoOi tr nam 2002-2012
[8,11], phan tich 112 mau vé&i muac hoat
do tr 0-7.5TU (gia tri trung binh 3.07
+1.59 TU); két qua phan tich nudc hd tai



ba Lat (1.3 - 7.2 TU) tuwong tu nhu hoat
do triti trong nuéc Séng Hong, Ha Noi
(Trinh Vin Gidp va cong sw, 2003 [8,10]
két qua tir 2.2 dén 4.9 TU.
4. KET LUAN
Tir cac két qua phan tich *H trong mot sb
méau nuéc ao hd va nudec mua thu gop
nam 2013 va 2014 c6 thé két luan rang:
quy trinh phan tich ®H trong mau nuéc
do trén hé Tri-Carb 3180TR/SL c6 thé &p
dung dé dinh lwong hoat do triti trong
mot s6 ddi twong mau méi truong khéc
nhau.
Tuy nhién, khi dinh lugng hoat do *H
trong cac ddéi twong mau muc hoat do
thdp nhu miu nudc bién, nuéc ngam,
vv... néu h¢ dém nhap nhay long Tri-
carb 3180TR/SL dugc trang bi thém hé
dién phan *H, do chinh xé4c cua sé liéu
quan tric phong xa méi trudng s& tot
hon.
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