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1. GIOI THIEU

Phuong phép chuan héa kO-INAA trong phan tich kich hoat neutron d& duoc Simonits va De
Cotre[3] gidi thigu va da tng dung thanh cong trong viéc x&c dinh ham lugng nguyén t6 trong
mau ma khdng dung mau chuén.

Tir truée dén nay ta chi quan tAm phan tich cac dong vi phét tia gamma ving nang luong vai
tram keV tro 1én ma chua chd y dén ving nang luong thap. Dac biét khi phan tich ham luong
nguyén té thudc ho dat hiém thi viéc ung dung phuong phdp kO-INAA cin phai hiéu chinh dién
tich dinh ning luong boi vi da sb cac dong vi nay khi kich hoat neutron cha yéu phét tia gamma
viing nang luong thap ciing nhur do chiing ¢é so @6 phéan ra phirc tap.

Do so db phan ra phirc tap ndy mass co xéc suat nhitng tia gamma khéc hoic tia X phét rado
bit electron hoic do bién hoan trong nén dién tich dinh phd c6 thé bi mat sé dém (trung phing
summing-out) hay tang sd dém (tring phing summing-in).Vi vay, viéc phan tich ham luong
nguyén té ma ding céc dinh dac trung trong ving niang luong thap thi ta phai higu chinh dién tich
dinh phé thu duoc.

2. PHUONG PHAP VA TINH TOAN

2.1. Phwong trinh phan tich kich hoat
Gia su mot mau sau khi chiéu xa neutron trong 10 phan ung, sau thoi gian phan réva dugc do
véi pho ké gamma, nong dé nguyén to quan tdm duoc tinh theo cdng thirc [3]:
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Trong do,

Np/tm - téc d6 xung do duoc tai dinh nang luong quan tam (phan ralgiay);
Na — hang so6 Avogadro;

W — khéi lugng nguyén té duoc chiéu xa (g);

w — khéi lugng mau (g);

q - d6 phé cap ddng vi big;

M — khéi luong nguyén tir cia nguyén té bia;

G — hé so hiéu chinh cho viéc tu che chan neutron nhiét;

Ge — hé sb hiéu chinh cho viéc tu che chin neutron trén nhiét;
S =1-exp(-l t), t; —thoi gian chiéu;

D =exp(-l ty) , ty—thoi gian phan rg;

C = [1—exp(-l tw)]/(] tm), tm —thoi gian do.

g - cuong do tuyét dbi cuatiagamma duogc do;

&, — hiéu suat ghi tai dinh nang luong.
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E : nang lugng cdng hudng trung binh(eV).
2.2. Hé sb higu chinh trang phung thuc

Khi xé&c dinh dinh nang luong quan tAm trong ving nang lugng thap hoic do mau tai vi tri
gan bé mat detector thi c6 thé tring phing gitra tia g-g hoac gKX phét ratir miu. Khi do, dién
tich dinh pho phai dugc tinh:

N (observed)

N (correct) — p.A 3

N (5= - diign tich dinh phé do duoc.

N {7 - dign tich dinh phd d& duoc higu chinh.

va COl = (1— SO[A])(L + SI[A]) (4)
Véi: SO[A] latring phing thuc do s mat mét sb dém tai dinh A.
SI[A] latring phung thuc do sy ting sb dém tai dinh A.

~ Dé tinh c&c hé so SO[A] va SI[A] tacan phai biét so d6 phan ré cia cac dong vi phong xa, ti
so phan nhanh, cuong do tuyét doi tiagamma, hé so bien hoan trong, hi¢u suat ghi cua detector, ti
s0 PIT (dinh/toan phan),.....

3. THUC NGHIEM

Nguyén t6 Lava Sm chtra trong cac mau bui dugc Iay tai cac tram ¢ Tp.HCM, huyén Datéh,
Lam ddng va céc tac gia[1] da dung phuong phdp chuian héa KO- INAA tinh duoc ham luong
nhung chua tinh dén hiéu chinh tring phiing thuc. Ciing véi nhitng mau trén va véi nhirng diéu
kién thi nghiém hoan todan twong tu, phd caa cac mau sau khi chiéu xa neutron 16 phan ang Hat
nhan Pa lat cac t&c gia [1] d& gai cho chdng t6i tinh lai ham luong La va Sm nhung cé tinh dén
hiéu chinh trung phung thuc.

Trong phép phén tich ndy ching téi dung phan ing La™**(n, gLa™*®, Sm™*(n, gSm™ véi sb
liéu hat nhan cho ¢ bang 1.

Bang 1. S6 liéu hat nhan lién quan ciia cac dong vi[5]

Hat nhéan Ty Nang lugng quan E (eV) Qo Ko.au
tam (keV)
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La-140 1.68 ngay 328.8 76 1.24 0.0287

Sm-153 46.5 gio 103.2 8.53 144 0.231

Qua nghién ciru so 6 phan rd cua La-140 va Sm-153 , ta ¢6 thé biéu dién theo so do nhur
hinh 1 vahinh 2:
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Hinh 1. So d phan ra caa Sm-153 (chi 1dy cc mtrc quan tam)
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Hinh 2. So d6 phan rd cua La-140 (chi lay cac mirc quan tam)
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Céc sH lieu hat nhan nguyeén tir 1y tir [4] va duoc tong két trong bang 2.

Bang 2. Céc sb liéu hat nhan duiing cho viéc tinh hé sb COlI

Hat nhéan E (keV) a c ag %)
La-140 328.8 0.48 0.96 - 20.6
487.0 1.0 0.99 9.5.10° -
1596.2 1.0 0.99 6.83.10* -
68.9 0.32 0.22 2.0 0.076
Sm-152 69.7 0.97 0.16 450 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 2.37 -

a ti sb phan nhanh; ¢ =(1+ a7)™, ar: h¢ sd bién hodn trong toan phan.

Tur so @b phan ra (hinh 1 vahinh 2), bang s liéu (bang 2), dwdng cong hiéu suit, dudng cong

P/IT (peak/total),....hé sb hiéu chinh tring phung tinh dugc:

Sm-153

La-140

0.95

0.97

H¢ so COl

Céc mau duoc chiéu tai 10 phan ang hat nhan Da lat tai vi tri c6 c&c thong sb sau:

Théng so Kénh 7-1 (Chiéu ngan) Mam quay (Chiéu dai)
Ag(AU) (phan ralgidy) 9.155x10™ 2.428x10™
&, (411.8keV) 3.009.10°7 2.796x10°
a 0.017 0.073
f 9.8 40
f i (Nfom?.9) 4.12x10% 2.237x10™

O day ching t6i nhan dugc 4 mau bét ky tir cac téc gia [1], chiing téi tinh va thu duoc két qua

cho ¢ bang 3.

Bang 3. Két qua tinh ham luong c6 hiéu chinh

Nang Ham luong® Ham luong® kO-Dalat

thmau | Nguyénto | luong (ng/g) (ng/g) (ng/g)

Sm 103.2 0.18 0.20 0.164
DA102T

La 328.8 591 6.12 6.882

Sm " 0.25 0.27 0.215
DA103T

3 La " 1.32 1.37 171
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DA104T Sm " 0.32 0.34 0.257
La " 2.06 2.13 2.09
F31-1B Sm 1.01 1.06 _ 1.0,78. _
La " 6.50 6.73 khéng co giatri

Ham luong®: chuatinh hiéu chinh

Ham luong®: ¢é tinh hiéu chinh.

M3u F31-1B lamiu chuan NIST-1632c

Nhan xét: qua két qué tinh chiing toi nhan thay trong phép tinh c6 higu chinh tring phing

thuc thi ham lugng cua hguyén t6 Sm va La trong mau chinh x&c hon so véi khi chua c6 hi¢u
chinh. Bieu nay dugc the hién khi so sanh véi mau chuan NIST-1632c (Iéch nhau ¢& 2%). Khi so
sanh véi ket qua tinh tur céc tac gia[1] (ket qua KO-Dalat) thi c6 sy sai biét ciing khdng dang ke.
biéu nay co thé ly giai 1ado sy chi quan trong viéc tinh dién tich dinh pho.

4. KET LUAN

Phuong phép chuan héa kO-INAA 1a mot phuong phép phan tich hién dai va co do tin cay
cao. Tuy nhién, viéc phan tich cac dong vi pha gamma trong ving nang lugng thap thi theo
chiing téi can phai hiéu chinh tring phiing g-gva g-KX.

Két qua ching tdi tinh ham lwong cua La tir 1.37ny/g dén 6.12ng/g va Sm tir 0.20my/g dén
0.34ng/g trong mau bui (co6 hiéu chinh tring phung thuc). Trong khi d6 céc tac gia [1] tinh duoc:
Latr 1.71my/g dén 6.882ng/g va Sm tir 0.164ng/g dén 0.257my/g trong mau bui. Véi két qua nay
chiing t6i thy |a chinh xéc, diéu ndy dwoc khiang dinh qua phép phan tich La va Sm trong mau
chuan (ket qua trong bang 3).
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