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TOM TAT: Haom luong nguyen 16 Smva La trong méu bui dd dwoc xdc dinh béi tdc gla
Cao Bong Vii[1] nhung chua tinh dén hiéu chinh trimg phimg thuc. Theo cdc tdc gia[2], cde
nguyén 16 thugc ddt hiém thuong cé nang lwong tia gamma thdp sau khi kich hoat neutron. Vi
vdy, viéc phdn tich ham lugng nguyén t6 ma ding cdc dinh ddc trung trong vimg nang luong
thap thi ta phai hiéu chinh dién tich dinh phé thu dugc. Do cé si trimg phimg cia tia gamma
quan tdm voi cdc tia X phdt ra do béit electron hodc do bten hodn trong nén dién tich dinh phé
c6 thé bi mat sé dém (tring phimg summmg-out) hay ting s6 dém (trimg phimg summmg—m)

Trong bai bdo nay chiing t6i dp dung phwong phdp chudn héa Ky INAA d@é xdc dinh ham
lweong Sm va La c6 tinh dén hiéu chinh trung phimg thue. Két qud, ham luong cia La tir
1.37ug/g dén 6. 12pg/g va Sm tir 0.20ug/g dén 0. 34;tg/g trong mau bui (c6 hiéu chinh tring
phiing thiec). Vi két qua nay chung t6i thdy la chinh xdc, diéu nay dugc khdng dinh qua phép

phdn tich La va Sm trong mdu chudn NIST-1632¢.

1. GIOI THIEU

Phuong phép chuin héa kO-INAA trong phan tich kich hoat neutron di dugc Simonits va De
Cotre[3] gidi thi€u va da ng dung thanh cdng trong viéc xdc dinh ham luong nguyén td trong
mau ma khéng dung mAu chuén.

Tir trude dén nay ta chi quan tim phan tich c4c ddng vi phét tia gamma ving ning lwong vai
trdm keV tr& 1€n ma chua chu y dén ving nang lugng thip. Pic biét khi phén tich ham lugng
nguyén t6 thudc ho dét hiém thi viéc mg dung phuong phép k0-INAA cin phai hiéu chinh dién
tich dinh ndng luong béi vi da so cac déng vi nay khi kich hoat neutron chu yeu phét tia gamma
ving nidng luong thap ciing nhu do chung c6 so dd phan ra phirc tap.

Do so d6 phan ra phirc tap nay ma s& co xdc sudt nhimg tia gamma khdc hodc tia X phat ra
do bit electron hodc do bién hodn trong nén dién tich dinh phd c6 thé bi mét sb dém (tring
phiing summmg—out) hay téng s6 dém (tring phing summing-in).Vi véy, viéc phan tich ham
lwong nguyén t6 ma ding céc dinh dic trung trong ving ning lugng thap thi ta phai hiéu chinh
dién tich dinh phé thu duoc.

2. PHUONG PHAP VA TINH TOAN
2.1. Phuong trinh phén tich kich hoat

Gia sir mot méu sau khi chiéu xa neutron trong 10 phan tmg, sau thoi gian phén rd va duge
do v6i phd ké gamma, ndng d6 nguyén t& quan tim dugc tinh theo céng thirc [3]:

N, L,
———— * * * 8*
p(yg/g)= W.S..P.C 1 G,f+G,0(a) Zr 10 (1)
Asp UAu thf+G QO (a) ‘9
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Trong do,

Np/tm - tbc d6 xung do duoc tai dinh nang lugng quan tdm (phén ra/gidy);
N, — hang s6 Avogadro;

W — khéi lugng nguyén t6 dugc chiéu xa (g);

w — khdi luong méu (g);

0 - d6 phd cap ddng vi bia;

M — khéi luong nguyén tir ciia nguyén tb bia;

Gy, — hé sb hiéu chinh cho viéc tu che chén neutron nhiét;

G, — hé sb hiéu chinh cho viéc tur che chén neutron trén nhiét;
S =1 —exp(-Aty), t; — thoi gian chiéu; '
D = exp(-Aty) , tq — thoi gian phan r&;

C = [1 — exp(-Atm))/( Atn), tm— thoi gian do.

y - - cudng do tuyét déi cia tia gamma dugc do;

gp — hiéu sut ghi tai dinh ning luong.

A N, /t Hoat d6 riéng (phan rd/gidy)
= —L —: Hoat d6 rién an rd/gidy).
» “wsDC T o

O ;
f= QTS : ti s6 thong lugng neutron nhiét/trén nhiét.

Ty() | Q,—0,429 0,429 .
Q@)= o, (E)" +(2a+1)(0,55)“ 16V}

Er : ning lugng cong hudng trung binh(eV).

@

2.2. Hé sb hiéu chinh trung phung thue

i K!li xac dinh dinh ning luong quan tdm trong vung ning lurong thép hodc do mau tai vi tri
gan bé mit detector thi c6 thé tring phiing giita tia y-y hodc y-KX phat ra tir mau. Khi do, dién
tich dinh pho phai dugc tinh:

(observed)

N(correct) = pA 3
B COI ®

N =@ dign tich dinh phé do duoc.
N ; dign tich dinh phé da duoc higu chinh.
va COI = (1-SO[A])(1 + SI[A]) 4)
Véi: SO[A] 12 tring phimg thyc do sy méit mét s6 dém tai dinh A.

SI[A] 12 tring phing thuc do sy ting s dém tai dinh A.

_ Dé tinh c4c hé s6 SO[A] va SI[A] ta cAn phai biét so dd phan ri ciia cac dong vi phong xa, ti
s0 phan nhénh, cudmng do tuyét déi tia gamma, hé s6 bién hoan trong, hiéu suat ghi cua detector,
ti s6 P/T (dinh/toan phan),.....
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3. THU'C NGHIEM

Nguyén té La va Sm chira trong cac miu bui duoc lay tai cdc tram & Tp.HCM, huyén Datéh,
Lam ddng va céc tac gia[1] da ding phuong phap chudn héa KO-INAA tinh dugc ham lugng
nhung chua tinh dén hiéu chinh trung phung thyc. Ciing v6i nhitg miu trén va véi nhimg diéu
kién thi nghiém hoan tdan tuong ty, phé ctia cic mau sau khi chidu xa neutron 16 phan img Hat
nhdn DPa lat cdc tic gia [1] da giri cho ching téi tinh lai ham lrgng La va Sm nhung cé tinh dén
hiéu chinh tring phing thuec.

Trong phép phan tich nay ching t6i ding phan g La'*(n, P)La'?, Sm'*(n, y)Sm'? véi sé
liéu hat nhén cho & bang 1.

Bing 1. 86 liéu hat nhén lién quan cia cac ddng vi[5]

Hat nhan T Nang lugng quan E; (eV) Qo ko Au
tam (keV)
La-140 1.68 ngay 328.8 76 1.24 0.0287
Sm-153 46.5 gio 103.2 8.53 14.4 0.231

Qua nghién ciru so' dd phén ra cla La-140 va Sm-153 , ta ¢6 thé bidu dién theo so dd nhu

hinh 1 va hinh 2:
Sm-153
\%B-

31.1 \
49.6 TS

\ y
18.4 103.2keV 19.8keV

y
83.4keV
———
v _ y

Eu-153(bén)

69.7keV

Hinh 1. So d6 phan ra clia Sm-153 (chi 14y c4c mitc quan tim)
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La-140

1.15

44.9

20.7

4.5

A

A

~—"68.9keV

28.8keV

LS

3
| __—#87keV
y

~—"1596.2keV

A

Ce-140(bén)

Hinh 2. So db phan rd cia La-140 (chi 14y céc mirc quan tim)

Céc s liéu hat nhan nguyén tir 4y tir [4] va dugc tong két trong bang 2.
Biing 2. Céc 6 liéu hat nhan dimg cho viéc tinh h¢ s6 COI

Hat nhén E (keV) a c Ok v(%)
La-140 328.8 0.48 0.96 - 20.6
487.0 1.0 0.99 9.5.10° 2
1596.2 1.0 0.99 6.83.10"* 2
68.9 0.32 0.22 2.0 0.076
Sm-152 69.7 0.97 0.16 4.50 5.25
103.2 0.99 0.37 1.35 28.3
19.8 0.005 0.0 - 1.2.10*
83.4 1.0 0.21 337 .

a: ti s6 phan nhanh; ¢ =(1+ ar)", or: hé sé bién hoén trong toan phén.

Tir so d6 phan rd (hinh 1 va hinh 2), bang s6 liéu (bang 2), dudng cong hiéu suit, dudng
cong P/T (peak/total),....hé so higu chinh tring phing tinh dugc:

Sm-153

La-140

Hé s6 COI

0.95

0.97
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Céc mau duge chiéu tai 10 phén g hat nhdn Pa lat tai vj tri ¢6 céc thong sb sau:

Théng s6 Kénh 7-1 (Chiéu ngin) | Mam quay (Chiéu dai)
Aq(Au) (phén ra/gidy) 9.155x10™ 2.428x10™
g (411.8keV) 3.009.10 2.796x10™
o 0.017 0.073
f 9.8 40
O (n/cm?.s) 4.12x10" 2.237x10"

0 day chung t6i nhan dugc 4 miu bit ky tir céc téc gia [1], chung t6i tinh va thu duge két
qua cho & bang 3.

Bing 3. Két qua tinh ham lugng c6 hiéu chinh

Nang | Hamluong® | Ham lugng® k0-Dalat
tnmau | Nguyénto | lugng (ng/g) (ng/g) (ng/g)
ST Sm 103.2 0.18 0.20 0.164

La 328.8 591 6.12 6.882
. Sm 0.25 0.27 0.215

La " 1.32 1.37 LI
T Sm 0.32 0.34 0.257

La . 2.06 2.13 2.09
SR e 1.01 1.06 1.078_

La " 6.50 6.73 khong co gia tri
e Ham luong®: chuad tinh hiéu chinh

e Ham lugng®: c6 tinh hiéu chinh.

e MAu F31-1B 1a mAu chuin NIST-1632¢

Nhan xét: qua két qua tinh ching t5i nhén thdy trong phép tinh c6 higu chinh tring phung
thuc thi ham lm;mg clia nguyén t6 Sm va La trong mau chinh xdc hon so véi khi chua c6 hiéu
chinh. Piéu nay dugc thé hién khi so sanh v6i miu chuin NIST-1632¢ (Iech nhau c& 2%). Khi
so sanh véi két qua tinh tir cac tac gia[1] (két qua KO-Dalat) thi c6 sur sai biét ciing khong dang
ké. Piéu nay c6 thé ly giai 13 do sy chu quan-trong viéc tinh dién tich dinh phd. ’

4. KET LUAN

Phwong phap chuin héa k0-INAA 1a mdt phuong phap phan tich hign dai va c6 d¢ tin cdy
cao. Tuy nhlen viéc phén tich céic ddng vi phat gamma trong viing ning lugng thip thi theo
chung t6i c4n phai hiéu chinh tring phung y-y va y-KX.

Két qua ching toi tinh ham luong cia La tir 1.37ug/g dén 6.12pg/g va Sm tir 0.20pg/g dén
0.34pg/g trong mau bui (c6 hiéu chinh trang phing thuc) Trong khi do cac tac gia [1] tinh duqc
La tir 1.71pg/g dén 6. 882pg/g va Sm tir 0.164pg/g dén 0.257pug/g trong mAu bui. Véi két qua
ndy ching t6i thay 14 chinh xac, diéu nay dugc khing dinh qua phép phan tich La va Sm trong
mAu chudn (két qua trong bang 3).
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APPLICATION OF THE STANDARDIZATION Ko-INAA METHOD TO
DETERMINE CONCENTRATIONS OF THE ELEMENTS SM AND LA IN THE
AIRBORNE SAMPLES WITH CORRECTION OF THE TRUE-
COINCIDENCES

Huynh Truc Phuong, Mai Van Nhon
University of Natural Sciences, VNU-HCM

ABSTRACT: Concentrations of the elements Sm, La in the airborne samples was
determined by Cao Dong Vu [1] but it hasn't dealt with the true-coincidences effects. According
to authors [2], the rare earth elements have low energy gamma rays after irraditation of the
neutron. Because of electron capture or internal conversion, the coincidence between gamma
rays with X rays lead to lossing of the counts (summing-out) or increase of the counts (summing-
in). In this paper, we apply of the standardization Ky-INAA to determine concentrations of the
elements Sm and La in the airborne samples with correction of the true-coincidences. As the
result, the concentration of La was between 1.37ug/g and 6.121g/g, the concentration of Sm was
between 0.20pug/g and 0.34ug/g. This result is very accuracy. This clearly shows when
comparing with the analysis on concentration of Sm in standar sample namely Coal Fly Ash
(NIST-1632c).
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