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Tém tit: Trong bao cdo nay, chung to6i xay dung hé s hiéu chinh su tu hép thu cho
phuong phéap do tong hoat d beta trong mau nude. Sir dung dung dich KCI v6i nong do
0.1M.C6 can cac thé tich khac nhau cua dung dich KCl dé duoc cac miu c6 mat do khoi
khac nhau, qua d6 xay dugc duong cong hé s6 hi€u chinh sy tu hép thu cho phuong phap
do tong hoat d6 beta trong mau nudc. Str dung két qua nay dé danh gia cho mot sé6 mau
nudc khu vuc Ha Noi.

Tir khéa: Beta, hiéu chinh sy ty hip thu, KCI...

1. GIOI THIEU.

Khi phén tich tong hoat do beta, cudng do birc xa phat ra tur mau bay vé phia detector ty
1é thuan véi tong hoat d§ phong xa cia cac nguyén t6 co trong mau phan tich. Piéu nay chi
dung khi bé day mau nho, bo qua hién tuong hép thy trong mau. Khi bé day mau ting, b Xa
dugc phat ra tir cac dong vi phong xa nam séu trong mau, s€ bi chinh cac nguyén tir trong mau
hép thu trude khi bay ra khoi bé mat mau. Hién tuong nay duoc goi 1a hién tuong tu hap thu
trong mau. Nén can phai hiéu chinh sy tu hép thu ctia mau.

Xét mAu hinh tru ¢ dién tich ddy Sq, chiéu cao 1, khéi lugng mau m. Birc xa quan tim
phat ra tir mau c6 hé sb suy giam k. I, 1a cuong do birc xa phat ra tir mau bay ra khoi mau di
vé detector. Nhung do bé day mau 1 di1 16n, nén mot s6 birc xa dugc phét ra tir 1ép mau nam
sau bén trong bi chinh mau hép thu nén I <1I,. — Céan phai hiéu chinh su tu hép thu ctia mau.

Pé dua ra cong thic hidu chinh sy tu hap thy ctia mau ta dya vao quy luat suy giam cia
chum burc xa khi di qua vat chat. Xeét yéu to tir x dén x + dx. Néu khong c6 hién tugng tu hap

I
thy, thi cuong d6 birc xa phat ra dl = dI, =7°dx.
Do hién tuong tu hip thu trén doan dudng x, nén chi c6 lugng dI bay ra khoi bé mat
mau
dl = dloe™* = = dxe™* (1)

baty=-kxtacddx=-dyk

Vil ki
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Cudng do btrc xa bay ra khoi bé mat miu :

~ (1 _e—kl)
I=1, gy 3)

Trong do6: k 1a hé s suy giam tuyén tinh (cm™ )

1 bé day mau (cm)
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Thay kI :E.l.p = u.d vao cong thuce (3):
Yo,

(1—e ™)

I=1,
ud

(4)

Trong d6: p 12 hé s6 suy giam khéi (cm?/g)
d 1a bé day khéi ciia miu (g/cm?)
p 1a khéi lwong riéng ciia mau

~ Trong cac cong thirc (4) dai lugng I dugc xac dinh bfmg thue nghiém thong qua téc do
dém, con I 1a dai lugng can tim. Ttur cong thirc (4) suy ra hé s6 hi¢u chinh 1a ;

—ud
F, = 1 — M (5)
1, ud

Biét bé day d cua mau, biét hé sd suy giam khdi sé tinh duogc hé sd hiéu chinh. Hé s6
hi€u chinh c6 gia tri nhé hon hoac b::ing 1. Khi bé day mau tang, hodc cac buc xa co6 ning
luong nho, gia tri pd 16n sy ty hap thy trong mau 1a ting dang ké, can phai tién hanh hi¢u
chinh su tu hép thu ctia mau. Nguoc lai, khi bé day mau mong , hodc buc xa gamma hoac beta
(I—e )

¢6 nang luong 16n khi d6 pd xap xi 0, sy ty hap thy ciia mau co thé bo qua, ham y
U
tién toi 1.
Ttr cong thire (5), ta co thé viét lai:

1 (1—e~Hdy _ (1—e‘%'d's) _ (1—e7P™)

th - E ud - %.d.s o p.m (6)

Trong d6: m 1a khéi lwong miu (g) va p = %

Trong bai béo nay, ching t6i sir dung dung dich KCI véi ndng d6 0.1M, tién hanh ¢6 can
céc thé tich khac nhau cta dung dich KC1 dé duoc cac mau co6 mat do khdi khac nhau, qua do
xdy dung dugc dudng cong hé sb hiéu chinh sy tu hip thu cho phwong phap do tong hoat do
beta trong mau nudc.

2. THIET BI VA PHUONG PHAP THUC HIEN
2.1. Thiét bi thi nghiém
2.1.1. M0 ta hé thong mdy do.
Detector 1a 6ng dém thoi khi
Phong alpha : 0.06+0.04 cpm
Phong beta : 0.81+0.09 cpm
Hiéu suét ghi alpha véi *'°Po : 38.32:0.24%
Hiéu sut ghi beta v&i *°Sr: 45.13+0.13%
C6 3 ché d6 do: Po alpha; do beta; do dong thoi ca alpha va beta
May tinh duoc cai dat phan mém diéu khién Eclipse LB 3.3
Mai trudng lam viée: Nhiét do: 0 dén 50 @ C; d6 am: 0 dén 90%
Chuan dinh ky: Cac phép chuén plateau, phong, hiéu suit, ngudng dugc thuc hién trén
ban phim
Nguon nudi: 100~240 VAC, 50/60 Hz, cong suat 100 W

+ 4+ A+t

+
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+ Binh khi P10 chtra hdn hgp 90% Argon va 10% CH, [1].
2.1.2. Vit liéu chuan phong thi nghiém
bia thép khong gi voi dudong kinh ngoai Scm, dudng kinh trong 4.85cm [1].
2.1.3. Thubc thir
Ngudn *’K dugc ching t6i chudn bi tir KCI. Kali ¢6 3 ddng vi chinh, hai ddng vi én
dinh 1a: K (93,26%) va *'K (6.73%) va mot dong vi phong xa *°K (0.011%) 1a chat phat xa
beta [2].

2.2. Phuong phap thwe hién
2.2.1. Chudn bi dung dich KCI 0.1M

St dung mudi KC1 ( M=74.55g/mol) dé pha dung dich KC1 0.1 M. Can chinh xé4c kh6i
luong KCl theo 1y thuyét dé pha dung dich KC1 0.1M. Trong qué trinh pha dung dich, khong
thé tranh khoi sai s6 hé théng, vi vay can phai kiém tra lai néng dd chinh xac cia dung dich
KCl da pha. Dé kiém tra néng dd chinh xac cia dung dich KCl da pha, ta tién hanh chuan do
lai dung dich da pha bang chat chi thi K,CrO4 5% va dung dich chuidn AgNO3 0.1M. Sau khi
chuén d6 3 14n, ta c6 duoc ndng do chinh xac ctia dung dich KCI d pha 1a 0.0996M.

Str dung két qua ndng d6 dung dich KCl1 12 0.0996M cho céac budc tinh toan tiép theo.
2.2.2. Xay dung dwong cong hé sé tir hdp thy.

Ly cac thé tich khac nhau cta dung dich KC1 0.0996M én cac dia thép khong gi rdi ¢o
can dung dich duéi den héng ngoai. Ta thu dugc cac mau véi khéi lugng KCI trén cac dia
thép 1a khac nhau. Sau do, tién hanh do téng hoat do beta clia cac mau va xay dung duoc
duong cong hé sb tu hap thy phu thudc vao khdi luong. Dudi ddy 13 hinh anh dung dich KC1
da dugc o can bang dén hong ngoai trén dia thép khong gi.

Hinh 1. Dung dich KCl da dugc c6 can trén dia thép khong gi.

Str dung gia trj hé sé suy giam khéi cuia K** 14 9.61+0.08 (cm?/g) va khdi lwong KCI,
dua vao cong thuc (6) ta tinh toan dugc hé so6 tu hap thu cua mau. Dudi day 1a bang so6 li¢u
két qua do tong hoat d) beta va hé so tu hap thy ctia cdc mau do véi khoi lugng mau khac
nhau.
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Béang 1. Két qua do téng hoat beta va hé s tu hép thu ctia cac mau khao sat

N Khbi lwgng KCI1 T(K)ng hoat d§ beta Hé s6 tw hap thu
STT Ki hiéu mau trén dia (g) (cpm) Fe
1 MT1 0.0075 3.77+0.25 0.9995
2 MT2 0.0218 10.67+0.42 0.9986
3 MT3 0.0306 13.68+0.48 0.9980
4 MT4 0.0335 14.85+0.50 0.9978
5 MT5 0.0333 15.27+0.50 0.9978
6 MT6 0.0382 15.22+0.50 0.9975
7 MT7 0.0541 25.10+0.65 0.9965
8 MTS 0.0585 27.22+0.67 0.9962
9 MT9 0.0894 39.97+0.82 0.9942
10 MT10 0.1021 45.02+0.87 0.9934
11 MT11 0.1451 54.37+0.95 0.9906
12 MT12 0.2390 101.73+1.30 0.9846
13 MT13 0.5700 211.45+1.88 0.9638
14 MT14 1.0879 341.43+1.62 0.9325
15 MT15 1.7157 432.55+1.90 0.8962
16 MT16 3.5000 604.74+2.24 0.8033
17 MT17 52519 674.30+2.37 0.7245
18 MT18 7.0002 709.43+2.43 0.6563
19 MT19 8.0070 736.3342.48 0.6212
20 MT20 9.0011 743.55+2.49 0.5892
21 MT21 10.0001 751.97+2.50 0.5593
22 MT22 11.0002 765.33+£2.53 0.5317

Khao sat khdi luong KCI trong khoang 0.0075 g dén 11.0002 g d¢ gié tri do t(f)ng hoat do
beta dat duqc gia tri b€1~0 hoa. Dudi day 1a hinh anh do6 thi mo ta su phu thudc cua tong hoat do
beta vao khoi lugng mau.
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Do thi 1. Téng hoat d6 beta phu thudc vao khéi lugng

Dua vao két qua tinh toan h¢ sb tu hép thu ctia cac mau, ta xay dung duogc dd thi hé sb
tu hap thu phu thude vao khoi lugng mau.

D4 thi 2. Su phu thudc cta hé sb tw hap thu vao khéi luong

1.2

1

y=0.0017x>-0.0615x+0.9993

0.8 RZ=0.9999

0.6

0.4

Hé s8 ty hap thu Fht

0.2

O T T T T

Khéi lwong KCl (g)

Tu db thi 2, ta co duoc ghrc‘mg cong hé sb tu ,hépNthu coé dang: y = 0.001x* - 0.061x +
0.999. Str dung két qua nay dé danh gia cho mdt s6 mau nudce trong khu vuc Ha Noi.

3. KHAO SAT MOT SO MAU NUGC TRONG KHU VU'C HA NOL
3.1. Quy trinh kiém nghiém mau nwéc
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Bit dau Lay V(ml) mau
nude can kiém

\ 4

Bay hoi mau trén
bép cach cat
t°<85°C tdi thé tich

v Két thuc
Chuyén mau sang bat

cnl Ne Lo A
cach nhiét roi tiép tuc
cb can
v Tinh toan tong hoat do
Can khdi lugng cin alpha va beta cua mau

trong bat, mg (g)

A 4

Léy khdi [uqng can my bat khay dém 1én hé
(g) dan déu trén khay —» do, van hanh hé do
dém-planchet

Tong hoat d6 alpha va beta dugc tinh theo cong thuc:

— (NS_NB)me
EXTXMgXVXFpt

i
Trong do:
A;: Hoat d6 alpha hoac beta (Bg/l)
Ny: S6 dém alpha hoic beta
Npg: S6 @ém phong alpha hoic beta
T: Thoi gian do mau
V: Thé tich mau do (lit)
&;: Hiéu suét ghi alpha hoic beta
mg: khdi luong miu (g)
mg: Khéi luong do (g)
Fpe. Hé s6 tu hap thu

3.2. Két qua khao sat mot s6 miu nwée trong khu vue Ha Noi.

(7
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Khao sat 19 mau nudc an tai cac diém diém khac nhau trong khu vuc Ha Noi. Ta co

két qua phan tich trong bang dudi day.

Bang 2: Két qua phén tich mot s6 mau nudce trong khu vue Ha Noi

Ki hiu Thé tich Khoi Khoi Hg 50 tw Téng hoat do
STT miu dem co lu?’ng lwgng hap thu Beta (Bq/l)
v can (g) do(g) | Fu

1 NMI 0.5 0.0651 0.0613 0.9953 | 0.201 +0.030
2 NM2 0.5 0.0632 0.0617 0.9953 | 0.072+0.011
4 NG2 0.4 0.1102 0.0838 0.9939 | 0.142+0.021
5 NG3 0.5 0.0622 0.0553 0.9956 0.13+0.020
6 NG4 0.4 0.0329 0.0260 0.9974 | 0.139+0.021
7 NG6 0.4 0.1330 0.1118 0.9922 | 0.240+0.036
8 NGI11 0.4 0.0651 0.0613 0.9953 | 0.164+0.025
9 NGI3 0.5 0.0607 0.0584 0.9954 | 0.118+0.018
10 NG14 0.4 0.0553 0.0528 0.9958 | 0.199+0.030
11 NM4 0.4 0.0823 0.0647 0.9951 | 0.179+0.027
12 M2 0.4 0.0247 0.0203 0.9978 | 0.138+0.021
13 M1 0.4 0.0300 0.0295 0.9972 | 0.201+0.030
14 NGS8 0.5 0.1292 0.1067 0.9925 | 0.218+0.033
15 NMS5 0.5 0.1201 0.0791 0.9942 | 0.212+0.032
16 NGIS5 0.4 0.1260 0.0933 0.9933 | 0.260+0.039
17 NGI16 0.4 0.0914 0.0836 0.9939 | 0.226+0.034
18 NG5 0.4 0.1111 0.0991 0.9930 | 0.245+0.037
19 NG7 0.4 0.0963 0.0691 0.9948 | 0.254+0.038

Cac quy dinh hoat d§ phong xa alpha, beta trong mau nudc:

+ Theo khuyén céo cia WHO. Tong hoat d¢ alpha < 0.5 Bq/l; tong beta < 1Bq/l
+ Quy dinh ctia M§y: Tong alpha < 3 pCi/l; tong beta < 30 pCi/l [3].
+ Hién tai Viét Nam c6 7 quy dinh cu thé:

Mire gi¢i han (Bq/L)
Quy chuén ap dung Loai miu NSO SETA
QCVN 08: 2008/BTNMT Nude mat 0.1 1
QCVN 09: 2008/BTNMT Nudce ngam 0.1 1
QCVN 10: 2008/BTNMT Nude ven bo 0.1 1
QCVN 01: 2009/BTNMT Nudc an uong 0.11 111
QCVN 28: 2010/BTNMT Nude thai y té 0.1 1
QCVN 6-1: 2010/BTNMT Nuge dong chai 0.5 1
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QCVN 40: 2011/BTNMT Nudc thai c6ng ngh1ép 0.1 1

So sanh két qua phén tich téng hoat d6 phong xa beta ciia cic miu nude trong bang 2
v6i quy chudn QCVN 01: 2009/BTNMT ciia Viét Nam, ta thay tat ca cic mau déu nam
trong gidi han an toan.

4. KET LUAN
Trong bao cao nay, ching t6i da dat dugc cac muc tiéu ban dau bao gém:
+ Xay dung thanh cong dudng cong hé sb ty hip thu cho phwong phap do tong hoat do
beta trong mau nudc.
+ Duya vao duong cong hé $6 tu hép thu da xay dung, phan tich téng hoat d beta cho mot
s6 mau nudc sinh hoat trong khu vuc Ha Noi.
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DETERMINATION OF THE SELF-ABSORPTION FOR THE
MEASUREMENT OF GROSS BETA ACTIVITIES IN WATER

SAMPLES
DOAN THUY HAU, NGUYEN HUYEN TRANG?*, LE DINH CUONG,
VUONG THU BAC, DUONG DUC THANG
Institute for Nuclear Science and Technology (INST), 179 Hoang Quoc Viet, Cau Giay, Ha Noi
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Abstract: In this report, we develop a determination of the self-absorption correction for
the measurement of gross beta activities in water samples. Using the KCl solution with
the concentration of 0.1M. The contention by evaporation different volumes of KCI
solution to get samples have different mass density, thereby building a self-absorption
correction coefficient curve for the measurement of gross beta activities in water samples.
Using this result to evaluate some water samples in the Ha Noi area.

Keywords: Beta, self-absorption correction, KCI...

1. INTRODUCTION

When analyzing the total beta activity, the radiation intensity emitted from the sample
flew towards the detector proportional to the total radioactivity of the elements in the sample
analyzed. This is true only when the thickness of the sample is small, ignoring absorption in
the sample. When the specimen thickness increases, the radiation emitted from the radioactive
isotopes deep in the sample, will be absorbed by the atoms in the sample before flying out of
the sample surface. This phenomenon is called self-absorption in the sample. It is necessary to
correct the self-absorption of the sample.

Consider cylindrical samples with Sd is bottom area, 1 is the height, m is sample mass.
The interested radiation emitted from the sample has a reduction factor k. lo is the radiation
intensity emitted from the sample to fly away to the detector. But because the sample
thickness is large enough, some of the radiation emitted from the sample layer deep inside is
absorbed by the sample itself, I <lo. — Need to correct the self-absorption of the sample.

To formulate a formula to correct the self-absorption of the sample based on the law of
the reduction of the radiation beam when passing through matter. Consider factors from x to x

I
+ dx. If there is no self-absorption, the radiation intensity emits ra dl = dI, :70 dx.

Due to the phenomenon of self-absorption on the x-road, only the amount of dI flies out
of the sample surface

dl = dloe™** =2 dxe=kx (1)
l

Sety =-kx, we havedx =-dy/k

il _ 10 (1 _kelkl )
° 2

Radiation intensity comes out of the sample surface:

1 l] kll ]
= |dl=| 2e di=|2e’dy=—"02¢"
I _!I _([ e “dx Ikle fy kle
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~ (1 _e—k/)
I=1, 0y 3)

Where k is the linear degradation coefficient (cm-1), 1 sample thickness (cm).

Instead &/ :E.l.p = p.d of formula (3):
P

B (l_e—,ud)
=l —a= @

Where p is the absorption coefficient (cm?/g), d is the sample thickness (g/cm?), p is the
density of the sample (g/cm?)

In the formula (4) quantity, I is determined experimentally by counting speed, lo is the
quantity to be searched. From formula (4) deduce the correction factor is:

1 _ (1—e*)

F =
ht I ud

)

Knowing the thickness d of the sample, knowing the mass reduction coefficient will
calculate the correction factor. The correction factor has a value less than or equal to 1. When
the sample thickness increases, or the radiation has small energy, the large pud value of the
self-absorption in the sample is significantly increased, the correction is required. The self-
absorption of samples. In contrast, when the sample range is thin, or gamma or beta radiation
has large energy then pd is approximately 0, the self-absorption of the sample can be ignored,
the function approaches 1.

From formula (5), we can rewrite:

oy
I (1—e™Md)  (1-e¢ s

) _ (a-e”Pm)

= (6)

Iy ud %.d.s p.m

Fpe =

Where m is is the sample volume (g) va p = %

In this paper, we use KCI solution with concentration of 0.1M, deplete different
volumes of KCl solution to obtain samples of different density, thereby building a system
curve. The number of self-absorption correction for the method of measuring total beta

activity in water samples.

2. EXPERIMENTAL SECTION

2.1. Equipment

2.1.1 Detector system description

The detector is a proportional counter

+ alpha font: 0.06 + 0.04 cpm

+ Beta font: 0.81 + 0.09 cpm

+ Alpha recording performance with *'°Po: 38.32 + 0.24%

+ Performance of beta recording with *°Sr: 45.13 + 0.13%

+ There are 3 measurement modes: Alpha measurement; measure beta; simultaneously
measure both alpha and beta

+ Computer installed Eclipse LB 3.3 control software

+ Working environment: Temperature: 0 to 50 degrees C; Humidity: 0 to 90%

10



Vietnam conference on nuclear science and technology (vinanst-13), Quang Ninh, 2019

+ Regular standard: The standard plateau, font, performance, thresholds are implemented on
the keyboard

+ Feeding source: 100 ~ 240 VAC, 50/60 Hz, 100 W capacity

+ P10 gas cylinder contains a mixture of 90% Argon and 10% CH4 [1].

2.1.2. Standard laboratory material

Stainless-steel commercially available planchets of 5 cm in outside diameter.
The planchet inside diameter was 4.85 cm [2].

2.1.3. Reagents

A source of *°K was prepared by us from KCl. Potassium has three principal
isotopes, two stable: K (93.26%) and *'K (6.73%), and one radioactive “’K, (0.011%)
which is a beta emitter [2].

2.2. Method
2.2.1. Prepare the solution KCI 0.1M

Using KCl salt (M = 74.55g / mol) to mix 0.1 M KCI solution Accurately weigh KCl
mass in theory to mix 0.1 K KCI solution. During the solution phase, systematic errors cannot
be avoided, so the exact concentration of the mixed KCI1 solution needs to be checked. To
check the exact concentration of the diluted KCl1 solution, we titrated the reconstituted
solution with the indicator K2CrO4 5% and AgNO3 0.1M standard solution. After titration 3
times, we get the exact concentration of the mixed KCl solution is 0.0996M.

Using KCl solution concentration of 0.0996M for the next calculation steps.
2.2.2. Constructing self-absorption coefficient curve.

Taking different volumes of KC1 0.0996M solution onto stainless steel plates and dry the
solution under infrared light. We obtained different samples with KCI mass on steel plates.
Then, measure the total beta activity of the samples and build a mass-dependent self-
absorption coefficient curve. Below is an image of KCl solution that has been depleted with
infrared light on a planchet.

Figure 1. KCI solution was dried up on the planchet

Using the mass attenuation coefficient of K40 is 9.61 + 0.08 (cm2 / g) and the mass of
KCI, based on formula (6), we calculate the self absorption coefficient of the sample. The
following table shows the results of measurement of total beta activity and self-absorption
coefficient of the samples with different sample weights.

11
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Table 1. Results of measurement of total beta and self-absorption coefficient of the survey

samples
The seft
Number | Sample code Volume of KCI on Corrected gross beta | absorption factor
planchet (g) activity (cpm) Fi

1 MTI1 0.0075 3.77£0.25 0.9995
2 MT2 0.0218 10.67+0.42 0.9986
3 MT3 0.0306 13.68+0.48 0.9980
4 MT4 0.0335 14.85+0.50 0.9978
5 MT5 0.0333 15.27+0.50 0.9978
6 MT6 0.0382 15.22:£0.50 0.9975
7 MT7 0.0541 25.10+0.65 0.9965
8 MTS 0.0585 27.22+0.67 0.9962
9 MT9 0.0894 39.97+0.82 0.9942
10 MT10 0.1021 45.02+0.87 0.9934
11 MTI11 0.1451 54.37+0.95 0.9906
12 MTI12 0.2390 101.73+1.30 0.9846
13 MT13 0.5700 211.45+1.88 0.9638
14 MT14 1.0879 341.43+1.62 0.9325
15 MT15 1.7157 432.55+1.90 0.8962
16 MTI16 3.5000 604.74+2.24 0.8033
17 MT17 5.2519 674.30+£2.37 0.7245
18 MTI8 7.0002 709.43+2.43 0.6563
19 MTI19 8.0070 736.33+£2.48 0.6212
20 MT20 9.0011 743.55+2.49 0.5892
21 MT21 10.0001 751.97£2.50 0.5593
22 MT22 11.0002 765.33+2.53 0.5317

Survey KCI mass in the range of 0.0075g to 11,0002 g so that the measured value of total
beta activity reaches saturation value. Below is a graph showing the dependence of total beta

activity on the sample mass.
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Graph 1. The total beta activity depends on the volume
Based on the calculation results of the self-absorption coefficient of the samples, we
construct a graph of the self-absorption coefficient depending on the sample mass.

Graph 2. Dependence of self-absorption coefficients on mass
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R%=0.9999
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From graph 2, we get the self-absorption coefficient curve of the form: y = 0.001x2 -
0.061x + 0.999. Use this result to evaluate some water samples in Hanoi area.

3. SURVEYING A NUMBER OF WATER PATTERNS IN THE HANOI AREA.
3.1 Process of testing water samples

13
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Begin Take V (ml) of the

water sample

\ 4

Evaporate the sample on the
sand kitchen t° <85 °C to
volumeé V1 ~2ml

i Finish
Transfer the sample A
to an insulated bowl
and continue to drain
v Calculate the total
Weigh the residue in alpha and beta activity
the bowl, ms (g) of the samnle
A 4 T
Take the amount of Place the counting tray
residue md (g) evenly —| on the measuring
over the planchet system, operate the
- measuring system

The total alpha and beta activity is calculated according to the formula:

— (NS_NB)me (7)
EXTXMgXVXFpt

i
Where:
A;: Alpha or beta activity (Bg/l)
Ns: Alpha or beta count
Npg: : Alpha or beta font count
T: sample measurement time
V: Volume of sample measured (lit)
g;: Performance of alpha or beta recording
mg: sample weight (g)
mg: Measuring volume (g)

Fit. Self-absorption coefficient

3.2 Survey results of some water samples in Hanoi area.
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Survey of 19 samples of drinking water at different points in Hanoi area. We have the
analysis results in the table below.

Table 2: Results of analysis of some water samples in Hanoi

Self-
Sample | Sample . absorption | Gross beta
Number zz:)lggle volume | weight 1:/(1:153:1111:1(11% coefficient activities
V@) ® 8 | Ba/)
Fhut
1 NM1 0.5 0.0651 0.0613 0.9953 | 0.201 +0.030
2 NM2 0.5 0.0632 0.0617 0.9953 | 0.072+0.011
4 NG2 0.4 0.1102 0.0838 0.9939 | 0.142+0.021
5 NG3 0.5 0.0622 0.0553 0.9956 | 0.130+0.020
6 NG4 0.4 0.0329 0.0260 0.9974 | 0.139+0.021
7 NG6 0.4 0.1330 0.1118 0.9922 | 0.240+0.036
8 NG11 0.4 0.0651 0.0613 0.9953 | 0.164+0.025
9 NG13 0.5 0.0607 0.0584 0.9954 | 0.118+0.018
10 NG14 0.4 0.0553 0.0528 0.9958 | 0.199+0.030
11 NM4 0.4 0.0823 0.0647 0.9951 | 0.179+0.027
12 M2 0.4 0.0247 0.0203 0.9978 | 0.138+0.021
13 M1 0.4 0.0300 0.0295 0.9972 | 0.201£0.030
14 NG8 0.5 0.1292 0.1067 0.9925 | 0.218+0.033
15 NM5 0.5 0.1201 0.0791 0.9942 | 0.212+0.032
16 NG15 0.4 0.1260 0.0933 0.9933 | 0.260+0.039
17 NG16 0.4 0.0914 0.0836 0.9939 | 0.226+0.034
18 NG5 0.4 0.1111 0.0991 0.9930 | 0.245+0.037
19 NG7 0.4 0.0963 0.0691 09948 | 0.254+0.038
Regulations of alpha and beta radioactivity in water samples:
+ According to WHO recommendations.
+ Gross alpha activity < 0.5 Bg/l; Gross beta activity < 1Bq/l
+ US regulations: Total alpha < 3 pCi I; total beta < 30 pCi/l [3].
Currently Vietnam has 7 specific provisions:
Limits (Bq/L)
Applicable standards Sample type ALPHA BETA
QCVN 08: 2008/BTNMT Surface water 0.1 .
QCVN 09: 2008/BTNMT Ground water 0.1 1
QCVN 10: 2008/BTNMT Coastal water 0.1 1
QCVN 01: 2009/BTNMT Drinking water 0.11 1.11
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QCVN 28: 2010/BTNMT Medical waste water 0.1 1
QCVN 6-1: 2010/BTNMT Bottled water 0.5 1
QCVN 40: 2011/BTNMT Industrial waste water 0.1 1

Comparing the results of the analysis of total beta radioactivity of water samples in
Table 2 with the regulation of Vietnam QCVN 01: 2009 / BTNMT, we see that all samples
are within safe limits.

4. CONCLUSION

In this report, we have achieved the initial objectives including:

+ Successfully construct the self-absorption coefficient curve for the method of
measuring total beta activity in water samples.

+ Based on the self-absorption coefficient curve has been developed, analyzing the total

beta activity for some domestic water samples in Hanoi area.
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