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Tom tat: Hé thiét bi do phan b mat do dwoc xay dyng trén nguyén ly suy giam cia gamma
trong vat chat. S6 &ém ghi nhan boi detector nhap nhay cua gamma phét tir nguén sau khi di
qua thuing san pham dugc sir dung dé tinh phan bd mat do tir d6 tinh toan phan bé lidu hap
thu trong thang san pham chiéu xa bang dién tir 10 MeV phét ra bai may gia tbc UELR-10-
15S2. Nguon gamma st dung trong hé thiét bi dugc chon 1a Cs-137, phi hop véi da s6 thiing
san pham chiéu xa. Detector nhip nhay, thiét ké hé van chuyén va hé diéu khién ciing duoc
chon dé xay dung hé thiét bi. Cac két qua hiéu chinh, hiéu chinh thiét bi da dwoc hién; Két
qua do két hop tinh toan phan bé liéu khao sat trén mau thuc phu hop véi két qua xac dinh
phan b lidu hap thu bang lidu ké B3 (GEX). Hé thiét bi c6 ¥ nghia trong viéc xac dinh nhanh
phan bd lidu trong thung san pham chiéu xa, ¢am bao chat lugng dich vu chiéu xa tai Trung
tam Nghién ciru va Trién khai Cong nghé Buc xa.

Tir khda: Phan bo mdt da, phan bé liéu hap thy, chiéu xa...
I. MOPAU

bién tr 10 MeV phat tar may gia tbc UELR-10-15S2 ¢ kha ning xuyén sdu kém, bi hap
thu gan nhu hoan toan & d6 sau 5,6 cm nudc. Nhu vy, doi véi thung san pham Chleu Xa bang
dién tir 10 MeV, mat d6 thung san pham phai dam bao diéu kién nho hon 4,0 g/cm cho truong
hop chiéu xa mot mat va 8,6 g/cm? cho truong hop chiéu hai mat [1,2]. Tuy nhién, phan I6n véi
truong hop chiéu xa hang cu thé, viéc xac dinh hay dam bao mat do cua thung san pham thoa
kién trén 1a rat kho khan va doi khi khong thé. Nhu trén mot sé6 mat hang thuy san dong lanh cé
ty trong trung binh tir 6,8 dén 7,6 g/cm? phu hop véi didu kién chiéu xa nhung thyc té phan b ty
trong c6 thé vuot muc 8,6 g/cm? gay hién tugng lidu hip thu trong san phdm khong dat yéu ciu
(Hinh 1, Bang 1).

Hinh 1. Quy cach déng goi cua hang c& ngir cit khic (trai) va cét hat luu (phai)

Bang 1: Két qua do phan bé lidu sau chiéu xa cho ca ngir cit khic va cét hat lyu



Cangur cat khuc | Ca ngr cat hat
luu
Ty trong trung binh (g/cm?) 7,4 7,2
Liéu bé mit san pham (kGy) 4,3/4,5/4,1 4,2/4,6/5,0
Liéu gitta thung san pham | Khong xac dinh 5.2/2.1/1.9
(kGy) duogc

So s&nh vi két qua md phong bing chuong trinh MCNP [3] phan b6 liéu véi ty trong hang
7,4 glcm? (Hinh 2) cho thdy c6 su sai khéc rat 16n (Bang 2).
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Hinh 2. Két qua md phong phan bé lidu hap thy trong thiing san phim ¢ ty trong 7,4 g/cm? chiéu xa bang
chum dién tir 10 MeV bang chuong trinh MCNP.

Bang 2: Sai khac gitra két qua md phong va do liéu thuc nghiém

Két qua md Thung ca ngur Thung ca ngur

phong MCNP cat khuc cat hat lyu
Lieu tai mat thung sin 43 4,3/4,5/4,1 4,2/4,6/5,0
pham (kGy)
Lvleu tz.zu mat giira thung 7.4 Khong xac dinh 52/2.1/1.9
san pham (kGy) duogc
Sai khac giira do lieu va s
két qua mo pheng (%) Khong séac dinh 380

Két qua do lieu thuc nghiém va mo phong cho thay c6 su sai khéc I6n gitra gia tri mat do
trung binh va mét d¢ dia phuong trén thung san pham dan dén phan bo licu dy doan trong thiing
san pham chiéu xa bang chum dién tir 10 MeV c6 sai léch vai két qua do liéu thuc nghiém.

Nhu vy, dé kiém sodt dugc phan b liéu hap thy trong thiing san pham, yéu cau dau tién
phai x4c dinh duoc phan bo mat do cua thung san pham. Phan bo mat do thung san pham co thé
dugc xac dinh bang thiét bi phu hop st dung nguyén ly suy giam cuong do gamma qua vat chat.
ILNGUYEN LY LAM VIEC, THIET KE HE THIET BI PO PHAN BO MAT PQ
2.1 Nguyén ly lam viéc caa hé thiét bi do phan bé mat d

'Hé do phén bo méat do lam viéc dya trén sy suy giam chum gamma qua lop vat li¢u. Trong
do, s6 dém tur nQUOn giam ty 1¢ vai chiéu day l6p vat lieu ma né truyén qua. Tir ham khop vé mbi

tuong quan gitra s6 dém gamma ghi nhan bai dau do va chiéu day vat liéu hiéu chuan tir trude, hé
thiét bi c6 thé xac dinh mat do cua san pham chiéu xa mot cach nhanh chéng va chinh xac.



Ngudn Cs137
Thung san pham

DPau do gamma
Hinh 3. Nguyén ly xay dung hé thiét bi do phan b mat do
&p dung nguyén ly suy giam gamma qua Vvat chét

Bang 3: Ty I¢ giita s6 dém gamma bai dau do (N) va chiéu day vat liéu (MDF)

S6 16 Ty tron
MDE N LN | ey
0 20.097 9,90 0,00
1 18.979 9,85 1,12
2 18.067 9,80 2,24
3 17.250 9,75 3,36
4 16.159 9,69 4,48
5 15.313 9,63 5,60
6 14.337 9,57 6,71
7 13.634 9,52 7.83
8 12.667 9,44 8,95
9 12.017 9,39 10,07
10 11.135 9,31 11,19

2.2 Thiét ké h¢ thiét bi do phan b mat d¢
Dua vao nguyén Iy 1am viéc, hé thiét bi duoc thiét ké bao gom cac thanh phan:
- Ngudn phat gamma Cs137, hoat d6 10 mCi vai thiét ké che chan phi hop;
- HE co khi van chuyen thing san pham bang mo to buéc; )
- Hé dau do nhap nhay Nal, tién khuyét dai, khuyet dai va nguon cao the 600V;
- Vi st ly ghi nhan s6 dém, tinh toan va man hinh hién thi.

Hinh 4. Thiét ké va hé do phan bé mat do hoan chinh cting mét s6 bo phan



Bang 4: Chi tiét ki thuat cua hé thiét bj do mat do

Kich thwéc gié¢i han thang san | 50 x 50 x 30

pham (cm)

Thai gian do toi thiéu mét diém | 1 gidy cho phép do thong thuong

So diém do 1, 25, 400

Ché do do Po chi tiét, do twong doi, do hiéu
chinh/chuan

Thoi gian do hoan chinh mét | 600 gidy cho ché do do chi tiét

thing san pham 60 gidy cho ché do do twong dbi

1. HIEU CHUAN THIET BI, CHAY THU TREN THUNG SAN PHAM
3.1  Hiéu chuan thiét bj

Thiét bi hoan chinh dugc hiéu chuan trudc khi st dung. Vit lidu dung trong phép do hiéu
chuan dugc lya chon 1a MDF, vat li¢u c6 thanh phan nguyen t6 twong ddng vaéi san pham chiéu
xa. Mdi 16p MDF ¢6 chiéu ty trong tuong ng 1,12 g/cm2, s6 16p MDF duge thém vao twong tng
vei ty trong 1,12.n g/cm2. Ket qua hi¢u chuan bang MDF duoc trinh bay trong Bang 3, moi
tuong quan gitra ty trong va so dém duoc thé hién qua phuong trinh:

p [g/cm?] = -19.081 * In(N) +189.29 véi R?=0.997 (1)

3.2 Chay thir hé thiét bi do phan bé mat dd trén mét sé san pham chiéu xa
~ Mot s6 san pham chiéu xa c6 pho bién dugc sir dung dé chay kiém tra bao gom: hang thuc
pham doéng lanh, thuc pham khd, thuc an tha cung, hang gia vi. Cac san pham duoc lua chon

Kiém tra c6 dong goi da dang va co tinh dic trung. Két qua do phan bé mat do dugc thé hién
trong Hinh 5.

SINEEEn

(@) (d)
Hinh 5. Phan b6 mat d6 caa mot sb loai hang: c& ngir dong lanh (a),
bot tiéu (b), cA chi vang kha (c), thirc an tha cung (d,e).

Céc sai khac cua gié tri phan b ty trong duoc xac dinh gian tiép qua phép so sanh lidu hap
thu trong san pham va két qua tinh toan phan bé lidu dya trén phan bé mat d6 caa thing san
pham xac dinh tir hé thiét bi [1]. Bang 5 thé hién két qua do liéu bang lidu ké va tinh toén liéu tai
vi tri gitra thing san pham (gia tri liéu cuc tiéu - Dmin) ciia mot thiing san pham thie an tha cung
déc trung.



Bang 5. Gi4 tri liéu Dmin trong thiing san pham thic an tha cung

Kich thwéc thung san pham [ o oo o)
(cm)

Khéi rgng (9) 7.200
Ty trong trung binh (g/cm®) | 7,14

T.y tr(.)ng2 xac dinh bang thiet 8,2 76 5.0 62 | 56
bi (g/cm®)

Gia tri do liéu (kGy) 6,8 9,4 10,5 12 | 12,0
Gia tri liéu tinh (KGy) 7,2 8,7 99 |[11,3] 11,0
Sai khac (%) 55 8,0 6,0 6,0 | 8,6

3.3 Xic dinh nhanh phan bé liéu hap thu trong san pham va tinh théng sé chiéu xa cho
thiét bi chiéu xa UELR-10-15S2

Phan bé mat do xac dinh tir hé thiét bi do dugc két ndi véi phan mém Tinh toan théng sé
chiéu xa UELR-10-15S2 [3] d¢ tinh phan bé liéu hap thu trén san pham va théng sb cai dat cho
thiét bi chiéu xa UELR-10-15S2. Hinh 6 thé hién giao thuc caa chuong trinh trong mot phép thir
trén san pham chicu xa tai VINAGAMMA. Cac thong s6 yéu cau ciia dau vao cia chuong trinh
bao gom kich thudc, trong lugng thung san pham, liéu yéu Cau tir ¢6 chuong trinh s& tinh toan
van téc, tan sb quet, chiéu rong quét va phuong thirc chiéu xa mot mat hodc hai mit, tinh toan
nhanh phan bé liéu hip thu trong thung san pham.
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Hinh 6. Giao dién chuong trinh tinh thong sé chiéu xa va phan bé liéu hap thu

IV. KET LUAN

Vi viéc ap dung nguyén ly suy giam cuong do cua chum gamma qua vat chat, hé thiét bi
gilp xac dinh phan bd mat do trong thing san pham phu hop chiéu xa bang chum dién ta 10
MeV. Hé thiét bi da dugc két hop cling mot san pham cua dé tai co so tai Trung tm dé tinh toan
nhanh cac thong sb chiéu xa trén may gia toéc UELR-10-15S2 va udc lugng phan bé liéu hap thy
trong thing san pham chiéu xa. Két qua sai khac giira tinh toan véi két qua thuc nghiém dudi 6%
la chap nhan duoc trong diéu kién chiéu xa cong nghiép. Hién tai, hé thiét bi va phan mém tinh
toan can phai sir dung may tinh c& nhan khi tién hanh do dac, trong thoi gian téi s& phat trién hé
thiét bi bang cach st dung hé may tinh nhé dang bo mach nham thu gon thiét bi va ma rong mot
s6 chirc nang khac.
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ESTIMATING DOSE DISTRIBUTION INSIDE PRODUCT IRRADIATED
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Abstract: The counter by sodium iodide (Nal) scintillation counters from gamma source were
used in calculates the density distribution on product. The dose distribution in-side product
irradiated by 10 MeV on UELR-10-15S2 was also estimated. The moving system and
controller were designed. The quick density detector had been compare with dose mapping
by dosimeter . There was a good agreement between the results of both methods. The quick
density detector has a meaning in QA/QC electron irradiation processing at VINAGAMMA.

Key words: quick density detector, gamma-ray attenuation, dose distribution...



