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Tai Lo phan ung hat nhdn Da Lat, phwong phdp tring phung gamma-gamma da
khé thanh céng trong nghién ciru sé lidu hat nhdn. Ba thir nghiém phdn tich kich
hoat trén cdc mau dia chat, mau sinh hoc va mdu méi truong, véi két qua da cong bé
[1,2] cho thdy khd néng dp dung ciia phwong phdp kha thanh céng. Trong bai bdo
nay, trinh bay két qud xdc d@inh ham heong Selenium trong mau Smell bang phirong
phdp tring phing gamma - gamma. Két qua cho thdy phwong phdp ndy da logi bé
dnh hirong cua nén phéng compton va da cdi thién dwoc ty s6 dinh trén phéng 12,8

lan, giGi han phdt hién 9,5 lan so Véi phirong phdp do don sir dung mét detector.

Tur khoa: Phdn tich kich hogt, tring phung gamma-gamma, Selenium

1. Mé dau can nhidu, nhu 1a ®2Eu, BHf, 82T,
Hién nay, phuong phap trung phung 2Hg[1, 2].
gamma - gamma duoc ¢ng dung chi Pé giai quyét van dé trén, ky thuat
yéu trong nghién ciru s6 lidu va cau trac tach hoéa dugc sir dung dé loai bo cac

hat nhan. Nho kha nang giam phong va  d6ng vi nhidu. Van dé tach hoa doi hoi
chon lya cac cip dinh gamma ndi tang  k§y thuat, kinh phi va rat phic tap trong
trong so do phan rd, nén phuong phap phan tich. Mot phuong phap nira ciing
dugc nghién ciru ttng dung trong phan da thuc hién la do cac dac trung cua
tich kich hoat (INAA) [1, 2, 4]. Cac  ddng vi séng ngin ""™Se, nhung khi sir
nghién ctru ap dung phuong phap trung dung dong vi nay doi hoi phai co cac hé
phung gamma - gamma trong phén tich phan tich nhanh hoac phén tich kich
kich hoat da cho thay ty s dinh trén hoat neutron ldp vong. Tuy nhién hién
phong tai cidc dinh quan tam cua cac nay ky thuat do trung phung gamma -
dong vi ting 1én déng ké so véi do don gamma ghi theo phuong phap “su kién -
sur dung mot detector. su kién”, xtr Iy pho bang phuong phap
Phan tich Selenium cic mau dia cong bién do cic xung tring phung dé
chat, sinh hoc, méi truong bang phuong x4c dinh ham lugng nguyén t6
phap do su dung hé mot detector bi Selenium trong mau phan tich rat hiéu
nhugc diém 16n can tré qua trinh phan qua va co do chinh xac cao [1, 2].
tich xac dinh dinh luong cta Selenium Tiép theo nhimg thanh cong cua
1a vi cac dinh gamma cua "Se bi cac  nghién ciiu trude day, chung toi tiép tuc
dinh nang lugng cua cic dong vi khac ap dung phuong phap trung phing
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“su kien - sy kién” dé xac dinh
Selenium trong mau Smell dé danh gia
thém vé kha ning ap dung cua phuong
phap trén nhiéu d6i twong miu phan
tich khac nhau, chuan bi cho viéc hoan
thién quy trinh phan tich.

2. Phwong phap nghién ciru

2.1. Chudn bi mdu

Mau phan tich dugc sir dung 1a mau
mau SMELL [6], mau duoc chuan bj
gom hai mau: SM-14g khéi luong mau
84,5mg va SM-14h khéi luwong mau
88,4mg. Mau duoc dung trong tﬁi’nylon

sach han kin, kich thuéc 10 mm x 10
mm. Mau duogc chiéu tai mam quay cua
Lo phan tng hat nhan Pa lat. Thong
lwong neutron tai vi tri chiéu mau
~3,76x10™ n/cm?/s. Thai gian chiéu dbi
VGi tat ca cac loai mau 1a 10 gio. Mdi
container dem chiéu chira cac mau phan
tich cung véi mot 1a do Vang va mot
mau chuan dé kiém soat quy trinh. Bang
1 va hinh 1 trinh bay céac théng sb phd
notron tai Vi tri chiéu mau va mat cat
ngang vung hoat cua 10 phan ung hat
nhan Pa Lat.

Bang 1: Théng sé phé notron tai Vi tri chiéu mau [3]

o (n/cm?/s) Orast (N/cmM?/s)

A F

3,76x10"

0,32x10%

0,102 30,10

Kénh Cot Nluét

Hinh 1: Mdt cat ngang vung hogat cua Lo phan vng hat nhan Pa Lat

Cac mau sau khi chiéu dugc dé ra
trong thoi gian 70 ngay. Trong sudt qua
trinh thu thap sé liéu, mau ludn dugc
dat ¢ dinh tai vj tri gitta va song song
véi bé mat hai detecto va tit cac mau
dugc do & hai ché d6 1a do don sir dung
mot detecto va do trung phung véi cung

116

diéu kién hinh hoc giéng nhau dé tién
cho viéc so sanh két qua gira hai
phuong phép do.

2.2. So’ dé hé thuc nghiém

Céu hinh hé do trung phung st
dung trong nghién ctru dugc mo ta trén
hinh 2.
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Hinh 2: Hé do va cdch bé tri thi nghiém

Trong do: HPGe I va HPGe 1II 1a
hai detector ban dan GMX35, hiéu
suat ghi twong d6i va d6 phan giai tai
nang luong 1332 keV cua detector I 1a
35% va 1,9keV; detector 1 1a 38% va
1,9 keV.

Mau do dugc dat gitra hai detector,
song song va&i mat cua cac detector,
khoang cach tir mau téi mdi detector 1a 4
cm. Céac tham sb cua hé do dugc lva
chon theo phuong phap trong tai liéu
tham khao [1, 2].

O ché do do thuong, vi hiéu suat ghi
l6n, nén mau duoc do véi thoi gian 1
gio. Trong ché do tring phiing, higu suat
ghi thap nén miu duogc do vai thoi gian
75 gio. S6 liéu luu trir theo phuong
phap “su kién - su kién” nhiam loai bo
van dé troi kénh véi phép do dai, va xir
1y theo phuong phap cong bién do cac
xung trung phung.

2.3. Xwr Iy s6 ligu

Phd do trong ché do do don thong
thuong, chuong trinh FitzPeak duoc su

dung dé xac dinh dién tich cac dinh quan
tam trong phd.

Trong ché
kién - su kién”, dé danh gia toc do tring
phung ctia mot dinh quan tdm nao do vai

do do trung phung “su

cac dinh khac va danh gia phong do
trung phung ngau nhién gy ra trong
phd, phd phong dugc chon bing ky
thuat bu trir voi cac ving phong 1an can
cua dinh quan tdm, phuong phap chon
phd gate da dugc st dung [1, 2]. Pho
chua loai trir phong s& duoc trir cho phd
phong, dién tich cuia mot dinh trong pho
trung phing s& dugc tinh bing cach
tong sb dém cua cac kénh trong ving
dinh véi @6 tin cay 2c.

Ty s6 dién tich dinh/phong trong ca
hai truong hop duoc s dung dé danh
gia gidi han phat hién gitra hai phuong
phap. Ngoai ra gidi han phan tich cling
duogc danh gia theo cong thirc sau [7]:

3,29C (1+ —
CDL =
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trong do:

Cp. 1a gidi han do tinh theo don vi
ham lugng (ppm);

C 1a ham luong cua dong vi quan
tam trong mau phan tich (ppm);

P 1a dién tich dinh phé (s6 dém);

B 1a dién tich nén phong dudi dinh
(s6 dém);

t 1a thoi gian do mau (gidy);

np va ng 1a hing sé.

Ham lugng caa Selenium trong mau
(6 ché d6 do don va do trung phing)
duoc xac dinh bang cong thic sau:

N, /t,
[W ><D><Cja
PETN I
[prxDxCl
trong do:
p1a ham luong ciia nguyén td can

phan tich;

Np la s6 dém dinh cua dong vi quan
tam trong mau chuan va mau phan tich;

W 1a khéi lwong mau phén tich (g);

W 1a khdi luong nguyén t6 quan
tam trong mau chuin = ham lugng x
khéi lwong mau chuan (g);

D 1a hé s6 rd = exp(-Atg) , tg 1a thoi

gian phan ra;

C 1a hé s6 do=[1 —exp(- A to)J/(A to);

Ky hiéu: a chi mau phan tich va s chi
mau chuén.

Ap dung cong thirc truyén sai so ta
c6 cong thire tinh sai sb twong d6i nhu
sau.

©)

V6i "Se, cac cap dinh 121 keV -
279 keV va 136 keV - 264 keV la
nhitng cip gamma ndi tang c6 cuong do
I6n. Can cr vao cic phan tich so d6
phan i cua cac hat nhan "°Se, cip dinh
gammal36 keV - 264 keV phat ndi tang
¢6 cuong do 16n nhat, do d6 cap nay st
dung dé tinh lugng Se trong mau.

3. Két qua thao luan

< Ché @6 do tring phung

Két qua tinh dién tich dinh, dién
tich phong, ty s6 dinh/phong cua cac
dinh quan tdm cta dong vi "Se trong
mau SM-14g bang phuong phap tring
phung dugc trinh bay trong bang 2.

Bang 2: Két qua phdn tich Selenium bang phirong phap trimg phiing

Nang luong Dlefl tich Dleri tich Ty sb Gidi han do
(keV) dinh phong dinh/phong (ppm)
(so dem) (so dem)
136 816 + 28 24 £ 1 34,0 0,26
264 786+ 27 22 +1 35,7 0,54

Pho thu duoc khi gate dinh 264 keV
va khi gate dinh 136 keV cua mau SM-
14g dugc trinh trong hinh 3 va hinh 4.
Két qua cho thay phd sau khi gate dinh

can quan tam hién rat rd, cac dinh nhiéu
gan nhu duoc loai bo hét. Pay chinh 1a
loi thé cua ky thuat do tring phung xtr
Iy bang phuong phap gate.



TAP CHI KHOA HOC - BAI HOC DONG NAI, SO 09 - 2018

ISSN 2354-1482

w
s}
s}

136 keV - Se-75

T T T 1
200 300 400 500

Ning lugng(keV)

T
0 100

Hinh 3: Phé gamma ciia mau SM-14g
thu dwoc khi gate dinh 264 keV
Ché do do don
Déi véi ché do do don, xir Iy bang
chuong trinh GammaVision va két qua
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Hinh 4: Phé gamma ciia mau SM-14g thu

duwoc khi gate dinh 136 keV
vé dién tich dinh, dién tich phong, ty s6
dinh/phong cia "*Se duoc trinh bay &
bang 3.

Bang 3: Két qud phdn tich Selen bang phirong phdp do don

Nang Dién tich Dién tich % Gidi han
. R Ty s6
luong dinh phong dinh/ohén do
(keV) (s6 dém) (s6 dém) phong (ppm)
136 17056 + 375 4698 + 106 3,6 2,48
264 11809 + 259 4403 £ 92 2,8 3,35

Phé thu duoc trong ché do do don
ctia mau SM-14g dugc trinh trong hinh 5.
Két qua cho thay phé trong ché d do don
¢6 nén phéng rét cao, cac dinh nhidu va
cac dinh cta dong vi khac co trong mau
déu c6 mit trong pho. Viéc nay gy khé
khin trong qué trinh x4c dinh cac yéu to
lién quan dén phd. Day chinh 1a kho khan
trong ché do do don.
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Hinh 5: Phé gamma ciia mau SM-14g
thu dwoc khi do don
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Tinh ham lwgng

Sau khi x4c dinh cac thong tin can
quan tdm cua dinh pho trong hai ché do
do ctia miu SM-14g ta tién hanh xac
dinh ham lugng Se c6 trong mau bang
phuong phap chuan hoa twong d6i va ap
dung cong thuc (2) cho ché do do tring
phung va ché do do don, véi mau can
tinh 1a mau SM-14g con mau chuan 1a
SM-14h. Két qua vé ham lugng Se
trong mau duoc trinh bay trong bang 4.
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Bang 4: Két qud phdn tich ham lwong Se trong mau SM-14g

Ché do do Ham luong Chirng nhan
Dinh quan tam :
(ppm) (ppm) [6]
Trung phung 136keV 127,3 £1,26 131 £6
Po don 136keV 135,9 +1,55 131 £6

Phéng trong ché do do tring phing
da duoc bo rat nhiéu, cu thé ty sé dinh
trén phong trong ché d6 do don 1a 3,6
ddi véi dinh 136 keV va 2,8 ddi voi
dinh 264 keV, con trong ché do do
trung phung 1a 34,0 d6i voi dinh 136
keV va 35,7 d6i véi dinh 264 keV. Nhu
vay, trong k¥ thuat do trung phung da
giam dwoc 9,4 (34/3,6) lan khi dung
dinh 136 keV va 12,8 (35,7/2,8) lan khi
dung 264 keV so véi do don.

Gidi han phat hién trong ché 4o do
trung phung ciing nhay hon trong ché
d6 do don. Cuy thé, gisi han phat hién
trong ché do do tring phung 14 0,26 va
0,54 con do don la 2,48 va 3,35. Nhu
vay giéi han phat hién trong ché do do
trung phung da duoc cai thién 9,5 lan
(2,48/0,26) khi st dung dinh 136 keV
va 6,2 1an (3,35/0,54) khi st dung dinh
264 keV.

Cac két qua trén con dugc thé hién
trén pho, cu thé khi st dung dinh gate
dé xac dinh cac dinh quan tdm cua 75Se,
ta thay nén phéng Compton va cac ddng
vi gay nhidu 1én dinh quan tdm gan nhu
da duoc loai bo hoan toan. Trong khi
d6, phd trong ché do do don c6 nén
phong Compton rit cao va dinh ning
luong cua cac dong vi co trong mau déu
Xuat hién trén phd, gay kho khin trong
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qua trinh xr 1y va c6 thé d chinh xac
khong cao.

Tir bang 4 cho thiy s6 liéu vé ham
luong Se trong mau Smell cho thiy:
Ham lugng Se trong do trung phung la
127.3 va trong do don 1a 135,9 déu léch
so véi sb lieu dugc cho trong ching
nhan. Tuy nhién cac gia tri nay déu gan
véi gia tri da dugc chung nhan. Nhu
vy, co thé thiy ring cac gia tri xac
dinh duoc tu thuc nghiém la chinh xac
va nam trong gi6i han cho phép. Tuy
nhién trong phép do don nén phong va
ddng vi nhiéu khong duoc loai bo hoan
toan nén d¢ chinh x4c ctua phép do nay
chua t6t bang do tring phing.

Thyc té ta thay phuong phap tring
phung né cé nhiing loi thé nhét dinh,
nhung c6 han ché 1a tén thoi gian do, dé
c6 sai sO thong ké nhu nhau trong hai
phép do trung phung va do don thi phép
do trung phung phai do rét lau, gay ton
kém va trong mot sé trudng hop cu thé
s€ khong thuc su hiéu qua.

4. Két luan

D3 loai bo duoc cac ddng vi nhiéu,
ty s6 dinh/phong va giGi han phat hién
da dugc cai thién dang ké. Xac dinh
duoc ham luong Se trong mau Smell
bang k¥ thuat do trung phung va do don
theo phuong phap chuan hoa twong ddi.
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Céac két qua thu duoc trong qua trinh Tuy nhién dé dat duoc cing sai sd
phan tich gan véi gia tri ching nhan, théng ké thi trong phép do trung phung
diéu nay cho phép khiang dinh cac két phai do rat lau, gay tén kém va trong
qua thuc nghiém trong bai bao nay 1a  mot sé trudng hop cu thé s& khong thuc
dang tin cay va c6 do chinh xac cao. su hiéu qua.

Loi cdm on:
Nhom tac gia xin chan thanh cam on Ban lanh dao Vién Nghién ciru Hat nhdn,
Ban lanh dao Phong Vat ly dién tu da tao diéu kién cho nhém dwoc tién hanh thuc
nghiém trén hé phé ké tring phing gamma - gamma tai kénh thyc nghiém sé 3 cua
Lo phan vng hat nhin Da Lat.
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DETERMINATION OF SELENIUM CONTENT IN BIOLOGICAL
SAMPLE BY GAMMA - GAMMA COINCIDENCE METHOD

ABSTRACT
At Dalat nuclear research reactor, the gamma - gamma coincidence method is
more successful in data nuclear research. This method tested neutron activation
analysis of geological sample, biological sample and environmental sample. The
published results shows the successful application of the method. In this paper, we
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showed the activated results of Selenium in Smell sample by gamma — gamma
coincidence method. The results showed that this method reduced the effect of
Compton and scattered up to 12,8 times of peak counts/background counts ratio, up
to improved detection limits for Selenium in biological sample move to 9,5 times to
compare one detector system.

Keywords: Neutron activation analysis, gamma - gamma coincidence, Selenium
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