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Tom tit

Bai bao nay chi ra mét ky thudt duwoc sir dung d@é xac dinh bé day hiu dung cé bat gis
i-6t cia hgp phin loc than hogt tinh thweng ding hién nay trong Idy mdu khdng khi. Phurong
tien chinh si dung trong ki thudt nay 1& mét chuwong trinh chuyén doi hiéu sudt ghi trong do
dat hoat dé phong xa. Két qua cua nghién cizu cho thay ky thudt nay ¢é wu diém la dé thyc
hién, ton thoi gian it va chi phi khdng cao. Tuy nhién, dé dat duoc két qua tot thi mét so
dieu kién phdi duwoc théa mén nhw ¢& mau phdi lén, diéu kién ldy mau phdi nhu nhau va
phan bé cua i-ot trong 16p hitu dung duroc gia dinh la dong déu.

T khoa: Ldy mau khong khi; hgp phin loc; ETNA; dwong cong hiéu sudt
Abstract

Determination of the active layer in iodine-sampled charcoal cartridges

This paper presents a technique of determining the active layer in charcoal cartridges
after iodine sampling. The main tool used in this research is an effciency transfer for
nuclide activity measurements. The results reveal that this technique has some advantages
such as easy implementation, low cost, and spending little time. However, in this method,
certain conditions must be met including the large sample size, equal sampling conditions,
and the distribution of iodine in the active layer is assumed to be uniform.

Keywords: Air sampling; charcoal cartridge; ETNA; efficiency curve

1. MO PAU

I-6t phéng xa, dic biét 1a 1-131, dugc xem 1a mot trong cac dong vi gay nguy hiém
dén con nguoi bai n6 1a mot san pham phan hach ciing nhu san pham kich hoat pho bién va
rat dé thAm nhap vao co thé qua dudng hé hap [2]. Nong do i-6t phong xa trong khong khi
thuong dugce do bang cach hat khéng khi qua phin loc than hoat tinh dang hop sau do do
trén hé phd ké [3, 6]. Trong truong hop lay mau khong khi ngin han, hau hét i-6t bi bét gii
& 10p than trudc c6 bé day chi khoang vai milimét trong khi bé day ca phin loc 1a Ién hon
nhiéu [3, 4]. Khi d6, dé tranh sai sé 16n mot cach khéng mong muén, viéc xac dinh bé day
hitu dung nay 1a mot khao sét can duoc thuc hién khi tién hanh tinh toan hoat do cua phin
loc phu hop véi diéu kién va thiét bi sin c6 [6, 7].

Trong bai bao nay, mot ki thuat dugc dé nghi nham xéac dinh bé day hiru dung co bat
giir i-6t ciia hop phin loc than hoat tinh. Phuong tién chinh sir dung trong ky thuat nay 1a
mot chuong trinh chuyén dbi hiéu suat ghi trong do dat hoat d6 phéng xa.

*ThS, Trudng Pai hoc Phi Yén
**ThS, Trudng Pai hoc Phu Yén
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2. PHUONG PHAP VA THIET Bl
2.1. Phwong phap

Trong ky thuat nay, qua trinh khao sat duoc thyc hién qua cac budc nhu sau. Pau
tién, sir dung ngudn chuin nuéc dé xay dung duong cong hiéu suat ghi cho hé phd ké
gamma. Ngudn chuin nuéc dugc sir dung 1a dung dich Amersham cé cac déng vi va ning
lugng dugc néu & Bang 1. Sau do, sir dung mot chuong trinh chuyén ddi hiéu suat dé
chuyén duong cong hiéu suit ghi cua hé phd ké tir hinh hoc Amersham sang hinh hoc cua
phin loc lan luot cho tirng bé day hitu dung gia dinh. Qua trinh nay dugc thuc hién lan luot
cho truong hop mit truéc caa phin loc quay xudng va quay I1&n so véi dau do caa hé phd ké.
Cubi cuing, ti s6 hiéu suét ghi cho hai trudng hop dugc tinh toan tuong (ng cho cac bé day
hitu dung c6 céc gia tri khac nhau. Ti s6 nay dung dé xac dinh bé day thyc té cua I6p than
c6 bat gitr i-6t sau khi ldy mau khong khi.

Bang 1. C4c hat nhan va ning luong dic trung trong dung dich chuan Amersham

Pong vi Nang luong
1334 81; 276 va 356 keV
*Co 122 keV
Ce 165 keV
853y 514 keV
Bcs 661,6 keV
>Mn 835 keV
88y 898 va 1836 keV
%Zn 1115,5 keV.

2.2. Chuong trinh ETNA

ETNA (Effciency Transfer for Nuclide Activity measurements) [5] 1a mot chuong
trinh méy tinh cho phép tinh toan va chuyén d6i qua lai hiéu suat ghi ciia dau do giira cac
loai hinh hoc do khéc nhau c6 hiéu chinh hiéu ng tring phang tong. Bé thyc hién chuyén
ddi hiéu suat ghi, trugc hét phai khai béo cac théng sé dau vao cho chuong trinh nhu cac
thong sé cua dau do, bo sb liéu vé hiéu suat chuan (gom hinh hoc chuan, cac dinh ning
lwong va hiéu suat ghi tuong tmg). Khai bao dau ra la cau hinh hinh hoc do can tinh toan
hiéu suat. Sau khi thuc hién chuyén doi, chuong trinh s& cho ra cac gia tri hiéu suat ghi tai
cac dinh ning lugng twong Gng. Hinh 1 1a ctra s6 cia ETNA vé khai béo théng sé dau vao
sir dung trong nghién cuu nay.
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Hinh 1. Giao dién chuong trinh ETNA & ctra s6 khai bao thdng sé dau vao

Két qua chuyén dbi hiéu suat s dung chuong trinh ETNA da dwoc Piton va cong su
nghién ctu bang cach so sanh véi s liéu thuc nghiém [5]. Theo két luan cua nghién cau
nay, viéc sir dung chuong trinh ETNA gitip tiét kiém thoi gian trong viéc chuan hi¢u suat hé
do ddi vai nhiéu dang hinh hoc mau do khac nhau. Hon nira, néu phép do khong can do
chinh xéac cao, voi sai s6 khoang vai % thi c6 thé bo qua [5].

3. KET QUA VA THAO LUAN
3.1. Pwong chuin hiéu suit cho hinh hoc Amersham

Ngudn Amersham (No. EW 180, Amersham Buchler GmbH & CoKG, Dtc) la mot
ngudn chuan dang dung dich. Dung dich nay dugc chira trong cdc nhya c¢é hinh hoc 1a hinh
try tron, duong kinh 4,2 cm va chiéu cao 2,4 cm. Ngudn nay duoc dat sat cira s6 dau do khi
tién hanh do dém dé xay dung duong chuan. Hé pho ké sir dung trong nghién ctu nay 1a hé
phd ké gamma phdng thap, duoc dit tai Vién Nghién ctu Hat nhan Da Lat. Céc thong sb
ctia hé phé ké nay duoc néu ¢ Bang 2. Pudng chuan hiéu suat cia hé phd ké gamma ddi voi
hinh hoc Amersham duoc xay dung va thé hién trén Hinh 2a.

Bing 2. Cac dic trung ctia hé phd ké duoc sir dung dé do dém mau phin loc

Hang san xuét Oxford Instruments Inc.
Model CPVDS30-30185
Serial No. 2521

Pic diém khéi tinh thé Gemanium:

DPuong kinh tinh thé 58,1 mm

Chiéu dai 57,9 mm

Duong kinh trong 10,2 mm

Do sau phan rdng 46,1 mm
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Bé day l6p chét 600 pum
Khoang céch cira s6 dén dau do < 5mm
Puong kinh cira s6 76 mm
Bé day cira s6 1 mm

Vat liéu ctra s6 Nhom
Pic tinh lam viéc:

Cao thé 3000 V
Phan cuc Possive
CAap nguon cao thé TC 950 A
Khuéch dai TC 244
Phan tich xung PC Multiport 16K
Hiéu sut tuong ddi 33,4 %
1,33 MeV FWHM 1,73 KeV
FWTM/FWHM 1,83

Ti s6 Peak-to-Compton 66,0

122 keV FWHM 750 eV

Hiéu suat ghi (%)

y =432+ 8,72.¢'°+ 0,80
R’ =0,9995

®  Po thyc nghi€ém Amersham
— Khép ham

0.2

U A A e R S
S S S dSocSSH o
Néng lugng (MeV)
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Hinh 2. Puong cong hiéu suat caa hé phd ké déi vai hinh hoc Amersham (a) va phin loc
TC-12 (b)

3.2. Chuyén déi dwong cong hiéu suit

Puong cong hiéu suat caa hé phd ké ddi vai hinh hoc Amersham (Hinh 2a) dung lam
théng sé dau vao cho chuong trinh ETNA dé chuyén doi sang duong cong hidu suat ang véi
hinh do cua phin loc. Phin loc sir dung trong nghién ctru nay la loai TC-12 cua hdng HI-Q
Environmental Products Company [1], ¢ hinh hoc Ia hinh try tron, duong kinh 47 mm va
chiéu cao 22 mm.

Céc phin loc thuc té sau khi lay mau khdng khi i-6t bi bat giir chu yéu o 16p dau cia
phin loc véi bé day tiy thugc vao ting diéu kién 1y mau. Mot s6 khao sat da cong bd cho
thay, voi diéu kién lay mau ngan han va nong d¢ i-6t trong khéng khi khéng qua cao thi i-6t
bi bét gitr & d6 sdu khong qua 5 mm [3, 4]. Trong khi dé, phin loc thudng st dung hién nay
chuyén dé lay miu cac dong vi i-6t trong khdng khi thi ¢6 bé day 1a 22 mm. Do d6, viéc xac
dinh bé day Iop bat giir hitu dung la can thiét cho timg truong hop cu thé nham xay dung
mét dudng cong hiéu suét t6i wu nhét cho hé phé ké.

Qua trinh chuyén dbi duoc thyc hién bang céch lan luot ting dan bé day ngudn va
tinh hiéu suat ghi twong ng cho tung bé day. Sau dé, 1at nguoc ngudn (phin loc da lay
mau) va thuc hién tuong tu. Puong cong hiéu suat ghi cho tiing bé day ngudn trong truong
hop mit truéc cua phin loc quay vé phia dau do duoc thé hién trén Hinh 3a va Hinh 3b 1a
cho truong hop lat nguoc phin loc. Céc thdng sé do dém khac cho ca hai trudng hop nay la
hoan toan giéng nhau.
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Hinh 3. Buong cong hiéu suat cho phin loc (a) do mat truéc va (b) mat sau

3.3. Xac dinh bé day hiru dung cia phin lec

Ttr cac dudng cong trén Hinh 3, ti sé hiéu suat ghi mit truéc so vai mat sau (ti sé FB)
tai dinh ning luong 364 keV duoc tinh twong (ng cho tirng bé day I6p than cua phin loc c6
bat gitr 1-131. Céc gia tri bé day nay bao gém 1 mm, 2 mm, 3 mm, 4 mm, 6 mm, 8 mm, 13
mm va 20 mm. Két qua khao sat va khop ham ti sé FB theo bé day I6p hitu dung (bé day
mau) duoc thé hién trén Hinh 4.
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Hinh 4. Két qua khao sét ti s6 FB theo bé day 16p 1-131 bi giir trong phin loc

Trong thuc nghiém, viéc xac dinh bé day Iép hitu dung bang cach dbi chiéu sé liéu
do cac mau khéng khi thuc té vai duong cong thé hién trén Hinh 4. Trudc hét, cac phin loc
da 14y mau duogc do trén hé phd ké dé biét ti s6 FB. Tir ti s6 ndy c6 thé tinh duoc bé day hitu
dung theo duong cong nhu thé hién trén Hinh 4. Tuy nhién, dé tranh sai s6 mic phai mot
cach khong mong mudn, sb lugng mau khong khi duoc ldy dé khao sat ti sb FB phai du lon.
Hon nira, diéu kién ldy mau phai twong duong nhau vé cac théng sb nhu thoi gian hit, luu
té¢ hit mau, do am khang khi, nong d6 i-6t trong khéng khi va cac yéu té khac.

Tir Hinh 4 cho thiy rang, ti s6 hiéu suét ghi, tuc ti s6 FB, chénh léch twrong ddi voi
cao tai cac bé day nguon khéc nhau. Vi du, trong truong hop bé day hiru dung 1a 1 mm va 2
mm thi ti s6 hiéu suat ghi twong tng 1a 2,17 va 2,09. Tc 1a néu coi i-6t phan bé déu trong
phin loc sau khi 1dy mau thi s& dan dén két qua tinh hoat d6 mau sai biét di hon hai 1an. Do
vay, trong do dém hoat 6 phong xa cua phin loc di 14y mau, néu khong c6 su khao séat nay
thi sai s6 mac phai ¢6 thé vuot qua 100%.

4. KET LUAN

Nghién ciru nay da dwa ra mot ky thuat xac dinh phan b cua dong vi phong xa
trong phin loc da 1y miu khdng khi nhim nang cao tinh chinh xac trong do dém hoat do
phong xa. K¥ thuat nay c6 wu diém la dé thuc hién va ton thoi gian va chi phi khéng cao.
Tuy nhién, nhuoc diém l1a phai c6 ¢& mau I6n va cac mau dugc lay trong cac diéu kién nhu
nhau. Hon nita, k§ thuat nay dugc thuc hién véi gia dinh 12 phan b cua i-6t trong 16p hitu
dung 1a dong déu.

Néu khéng yéu cau dé chinh xac cao va sé luong mau it thi c6 thé dung ky thuat do
trung binh mit trude va mit sau duoc dé nghi bai Montgomery [4]. Nguoc lai, ¢6 thé &p
dung k¥ thuat thédo phin loc va tron déu truéc khi do, phuwong phap dwoc dé& nghi boi
Kravchik [3]. Hai ky thuat nay s& dugc nhém nghién ciu cia chung toi tién hanh thi
nghiém trong thoi gian toi nham khing dinh mot 1an nira két qua cua nghién ciu trong bai
bao nayd
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