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SU DUNG MAY LAY MAU KHi XACH TAY PE PINH LIEU CHIEU
TRONG CHO NHAN VIEN SAN XUAT **I TAI VIEN NGHIEN CUU
HAT NHAN PA LAT

ThS. Tran Xuan Hai'
TOM TAT

Bang cach siz dung may ldy mdu khi xéch tay, nghién cizu ndy huwdng dén viéc
danh gid liéu chiéu trong hiéu dung tich liiy déi véi hoi **1 cho tirng ca nhan tham gia
san xudt *1 tgi Vién Nghién cizu Hat nhdn Da Lat. Két qua cho thdy liéu chiéu trong 1a
kha thap nhung khdc nhau ding ké Qiita cdc nhdn vién. Hon nita, bdi bdo ciing dwa ra
mét sé khuyén céo hizu ich nham han ché nguy co nhiém xa cho céc nhan vién.

Tir khéa: Pinh liéu chiéu trong, 1-131, may ldy mdu khi xach tay

1 Mé diu cua h¢ do hoge do chinh X'élC can thiét [7].

Dua trén cac dicu kién trén, nghién
ctru nay hudng dén viéc dinh liéu chiéu
trong do hit phai khong khi c6 chia '
cho céc nhan vién. Trong do6 c6 hai thanh
phan can xac dinh dong thoi dé 1a (i)
nong d6 cua déng vi quan tam trong
khong khi va (ii) thoi gian phoi nhiém
cua cac nhan vién bac xa [9, 10].

Muc dich cuaa nghién cau nay la
danh gia lidu chiéu trong tich lity hiéu
dung ca nhan ddi véi ¥ cho d6i tugng
la cac nhan vién buc xa lam viéc tai
Trung tdm San xuat Dong vi phong xa,
Vién Nghién ctru Hat nhan Ba Lat. Céac
cdng cu chinh dugc st dung bao gom
dién thoai, may lay mau khi xach tay va
hé pho ké gamma HPGe.

Pdng vi phéng xa 1 1a mot trong
nhitng dong vi dung nhiéu trong chén
doan va diéu trji cac bénh vé tuyén giap [2,
7]. Pong vi nay thudng dugc san xuat tir
viéc chung cat khd san pham chiéu xa
notron St dung telua dioxit tur 10 phan
ung hat nhan [1, 7].

Khi chung cét ciing nhu thao tac
trén dung dich c6 chaa *!1, mot luong
dang ké !l dang hoi phét tan ra khong
khi xung quanh va gy phoi nhiém trong
cho nhan vién bac xa [1-3, 7]. Riéng tai
Vién Nghién ctru Hat nhan Pa Lat, hang
chuc Ci san lwong dong vi ***I dugc san
xuat hang thang dé cung cap cho cac co
&'y hoc hat nhan trén toan quéc [4].

Theo Co quan Nang lugng nguyén

tr qudc té IAEA [7], trudng hop céc 2. Thiét bj va phwong phap

nhan vién bic xa lam viéc va thao tac 2.1. Md hinh nghién cru va thiét bj
trén cac dong vi phong xa vai hoat do 16n Pé danh gia lidu chiéu trong cé
thi phai duoc danh gia phoi nhiém cé nhan do hit phai khi phéng xa, trong
nhan mot cach thuong quy. Theo do, nghién ctu nay chung toi st dung mod

phuong phap danh gia thuong quy duoc hinh dugc tém luge & Hinh 1 va céc thiét
lya chon dya trén cac diéu kién kha dung bi dugc dua ra trong Bang 1. Tt mé hinh
tai co s&. C4c yéu té can xem xét khi lva  nay ta thidy c6 hai nhanh thuc nghiém
chon mot chwong trinh quan tric bao chinh d6 1a tinh toan ndng d6 phéng xa
gdom (i) su kha dung cua thiét bi, (i) gia  cua **'1 va théng ké thoi gian phoi nhiém
thanh cta phép phan tich va (iii) d6 nhay cua cac ddi twong quan tdm. Sau d6 hai
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co s¢ dit liéu nay dugc khop theo thoi
gian dé dua ra liéu chiéu trong cua cac ca

nhan.

Lay miu Khi

Thoéng ké théi gian
phoi nhiém

Xiy dueng mo
hinh

!

Do hoat d6 miu khi

Chuin hiéu suat,

—

nang hrong

Tinh ndng d6 1-131

v

Danh gia LCT

Hinh 1. M6 hinh tién trinh nghién cizu danh gid liéu chiéu trong do hit the

Bdng 1. Thiét bj dwoc sir dung cho viéc ddnh gid liéu chiéu trong ca nhan

Loai thiétbi Héng Model Céng dung Pic diém
May ldy mau  Eberline RAS-1 Hut khi e Loai: xé4ch tay
khi e Luu tdc: 0+100 lit/phat
Phin loc HI-Q TC-12 Giiriot e Loai: than hoat tinh
e Chuyén dung cho bit giir i6t
trong khéng khi
Hé pho ké Canberra Do mau e Detector: CPVD30-30185
Khi e Hiéu suit twong ddi 33,4%
e FWHM (1332,5 keV) =1,73
keV
bién thoai Nokia X700, Do thoi e Hé diéu hanh Symbian
N8 gian Anna/Belle

2.2. Khu vec nghién cizu

Khu vuc san xuit dong vi **1 cua
Vién Nghién ctru Hat nhan Pa Lat c6 3
phong, bao gém phong 1 — chung cit,
phong 2 — phan liéu va phong 3 — pha
mau (Hinh 2). Tai phong 3, vi tan suét va
thoi gian c¢6 mat cua cac nhan vién tai
phong nay 1a twong d6i nho so véi cac
phong khac. Do d6, trong bai bao nay
khong d& cap viéc tinh toan cho phong
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nay. Dic diém cac phong nay 1a khéng c6
ctra s6, hé thdng théng gié hoat dong lién
tuc, chang dugc khép kin vai hanh lang
va khong bi anh hudng boi gio tor bén
ngoai. Kich thuéc moi phong 1a 6m dai x
6m rong x 4m cao. Nhu vay, theo cac
khuyén céo cua IAEA, diéu kién nay c6
thé sir dung may lay mau khi xach tay dé
theo ddi phoi nhiém thuong quy [7].
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Hinh 2. So d6 khu vurc san xudt 1 va céc vi tri ldy mau khi

2.3. Tinh todn phoi nhiém ca nhan

Liéu chiéu trong cta c4c nhan vién
do hit phai khi phéng xa dugc tinh dua
trén cong thuc (1) [9-11].

D, = e(g)inh'R'ii(Cjk'Atijk)

=1 k=1 1)

Trong d6, e(Q)inn 1a hé s6 chuyén
d6i lidu (Sv.Bq?); R l1a téc do hit thoe
(m®h); C 1a ndng do trung binh cua
1311 tai phong j vao ngay k (Bg.m™) va
Atij 12 thoi gian dbi tugng i bi phoi
nhiém tai phong j trong ngay k (h).

Nong d6 cua **1 trong khong khi
duoc tinh dya trén hoat 6 cia cdc mau
khi va luu toc caa may ldy mau khi.
Chuan hiéu suét cho hé do ddi véi cau
hinh phin loc dua trén dudng chuan hiéu
suit dwoc xay dung tr dung dich
Amersham dyng trong container cé hinh
hoc tuong tu.

Thoi gian phoi nhiém hang ngay
cia cac ddi twong quan tam tai céc
phong san xuat ddng vi 'l duoc ghi
nhan véi sy hd tro caa mot phan mém
cai trén dién thoai.

3. Két qua va thao luan

3.1. Thoi gian phoi nhiém

S6 liéu ghi nhan tir dién thoai dat
tai cic phong quan tim duoc chuyén doi
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qua mady vi tinh dé phan tich s liéu. Két
qua thong ké thoi gian ma cac nhan vién
buac xa phoi nhiém tai hai phong duoc
hién thi trén Hinh 3.

Tir Hinh 3 ta thay rang c6 sy khéc
biét rd rét cua thoi gian tong cong trong
10 thang giita cac nhan vién. Cu thé,
nhan vién W1 cha yéu lam viéc tai phong
1 trong khi nhan vién W8 thi it khi co
mat ¢ phong 1. Nhan vién W2 va W5 cé
thoi gian phoi nhidm khé thap so véi cac
dbi tuong con lai. Mat khac, thoi gian
phoi nhiém trong timg dot san xuat
(thang) ciing khac nhau dang ké trén
cing mot dbi tuong. Vi du, gia tri nay
cia W1 & thang Tu gip khoang 4 lan so
véi thang Hai.

Su khac biét twong dbi 16n nay gitra
thoi gian phoi nhiém cta cac nhan vién
tai cac khu vuc kiém soat 1a do dac thu
cdng viéc cua ho. Hon nira, ngoai thoi
gian phoi nhiém thi cac dai luong nhur vi
tri phoi nhidm va thoi diém phoi nhiém
cling rat quan trong trong danh gia liéu
chiéu trong. Néu phan loai theo vi tri
phoi nhiém, tir Hinh 3 cho thay rang mot
s6 nhan vién cha yéu phoi nhidm tai
phong 1, mot sé khéc thi tai phong 2 va
s6 con lai thi phoi nhiém tai hai phong la
tuong duong nhau.
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Hinh 3. Biéu do biéu dién thoi gian phoi nhiém cia nhdm nhan vién

3.2. Nong dé **'1 trong khong khi

Mau khong khi tai cac phong san
xuat duoc hat vao céc thoi diém bét ki
trong sudt qua trinh san xuit dién ra.
Trung binh khoang 8-12 mau mdi ngay
trén moét phong, s6 lugng nay tay thudc
vao Kkip san xuét két thic sém hay muén.
C4c mau tai hai phong duoc hut doc 1ap
tai cac vi tri duoc chi ra trong Hinh 2.
Phin loc dugc dat tai d6 cao 1,5 m nham
muc dich danh gia ndng d6 ¢ khu vyc hit
tho ctia nhan vién [7].
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Nhu thé hién trén Hinh 4, nong d6
1 trong phong 1 cao hon so véi phong
2. bac biét, tai phong 1, néng do 3
trung binh vao thang Tam dat trén 20.000
Bg.m™ trong khi vao thang Mot chi dat
trén 200 Bgq.m™. Mat khac, san lugng =1
duoc san xuat hang thang chénh léch
khong qua nhiéu. Do dé, day 1a mot dic
diém can quan tdm khao sat sadu hon
nham giam thiéu nguy co nhiém xa trong
cho nhan vién birc xa.
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Hinh 4. Néng dé phéng xa trung binh cia **1 va dé 1éch chudn trong 10 thang
nam 2015 tai hai phong san xudt dong vi

3.3. Lwong phoi nhiém

Cac sb lieu sau khi thu thap va
théng ké nhu trén Hinh 3 va Hinh 4 duoc
khop theo thoi gian dé tinh toan liéu
chiéu trong cho ting ca nhan dwa theo
cong thic (1. Luong phoi nhiém tong
cong dbi voi hoi ' trong 10 thang (tur
thang 01-10/2015) cho tung c& nhan la
c4c nhan vién nam tham gia san xuit
ddng vi tai Vién Nghién ctu Hat nhan Da
Lat duoc thé hién trén Hinh 5.

C6 thé d& dang nhan ra trén Hinh 5
rang, lwong phoi nhiém cho nhém tam
nhan vién buc xa duoc tach theo ba muc
rd rét. Nhdm nhan lidu thap nhat bao gom
cac nhan vién W2, W5 va W8. Trong khi
d6 nguoi nhan mot lidu cao dang ké nhat
la W1 véi lugng phoi nhiém dat trén 160
kBg.h.m®, twong wng mot lugng tham
nhap 14 2.0E+05 Bq. Gi4 tri nay kha thip
S0 vai gigi han cho phép cua Co quan An
toan birc xa dua ra la 2.0E+06 Bq [8].

Nhu vay, tir két qua nay c6 thé rat

ra mot khuyén céo rang, ddi twong can
duogc wu theo ddi va han ché liéu chiéu
trong 1a W1; ké dén 1a W3, W4, W6 va
W7. Cac dbi tugng con lai nhan maot lidu
chiéu trong kha thap. Tuy nhién, dé cd
mot két luan cu thé lam can ct dua ra
phuong phéap theo ddi liéu ca nhan thi
phai tinh toan liéu chiéu trong hiéu dung
trong nam [5, 6].

Mot didu can quan tam khéc 1a
luong phoi nhiém cia cac nhan vién
trong thang Tam I rit cao so véi cac
thang khac trong nam (Hinh 5) mac du
san lwong **'1 hang thang khong thay dbi
nhidu. Didu nay xay ra la do nong do **I
trong thang nay rat cao. Nguyén nhan c6
thé 1a do thiét bi van hanh 15i hoic do
hanh vi van hanh khong dung quy trinh
cua mot hoac vai nhan vién khi thao tac.
Tuy nhién, viéc tim ra nguyén nhan gay
ra ndng d6 cao nay khdng thudéc pham vi
nghién ctru cta bai bao. Nhu vay, dé viéc
han ché liéu duoc thuc hién tét thi can
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cua IAEA [7].
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Hinh 5. Téng hwong phoi nhiém trong do hit phai *!1 cho cac ca nhan trong 10

thang nam 2015
Bdng 2. Liéu chiéu trong hiéu dung tich liiy do hit ***I trong 10 thang nam 2015
Worker ID.  CEDE (mSv) Worker ID. CEDE (mSv)
w1 3.955 + 0.079 W5 0.509 £ 0.014
W2 0.645 + 0.008 W6 2.013 £ 0.059
W3 1.879 £ 0.098 W7 1.774 £ 0.086
W4 1.814 + 0.073 W8 0.275 + 0.003

Tir s6 lidu vé lwong phoi nhidm, sir dung
cong thae (1) dé tinh lidu chiéu trong
hiéu dung tich liy cho cac ca nhan bi
phoi nhiém 1 trong 10 thang nam 2015
(Bang 2). Liéu téng cong t6i da ma ting
nhan vién bic xa nhan dugc cho ting
nam riéng biét theo khuyén céo cua
IAEA 14 20 mSv [7]. Tir Bang 2 cho thy
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cac nhan vién ¢ day nhan mot gid tri liéu
chiéu trong déu nho hon muc cho phép.
Tuy nhién, day chi 1a liéu chiéu trong,
chua bao gom liéu chiéu ngoai. Do do, ta
chua thé két luan rang ho (cac nhan vién
birc xa) di an toan hay chua vé mat an
toan lidu lugng bic xa. Song sb liéu nay
d3 gop phan vao viéc phét hién cac bat
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thuong trong qué trinh 1am viéc dé diéu
chinh kip thoi cling nhu lam co s& cho
cac phép dinh liéu song song khac.

4. Két luan

Trong nghién cuau nay, tac gia da
thng ké thoi gian phoi nhidm cho 8 nhan
vién buac xa tham gia san xuat dong vi
31| pdng thoi, st dung phin loc chuyén
dung dé 1y mau khi *!1 va danh gia liédu
chiéu trong ddi véi hoi ! cho ting cé
nhan cu thé. Pic biét, bai bao cling dua
ra mot so khuyén céo hitu ich nham han
ché nguy co nhiém xa cho cac nhan vién

nhu dé viéc han ché liéu dugc thuc hién
t6t thi can phai ¢ su giam sat chat ché
day chuyén san xuat ciing nhu théi quen
clia cac ngudi tham gia san xuat.

Viéc dinh liéu thuong quy tir nhidu
phuong phap 1a hitu ich nham hd tro két
qua lan nhau va tang do tin cay. Tuy
nhién, nghién ctru nay chua khao sat dac
tinh vat ly caa **1 trong khong khi, chua
chi ra nguyén nhan dan dén céac bat
thuong vé ndng do I trong khong khi.
Day ciing 1a huéng nghién ctu tiép theo
cua dé tai nam ting cudng dam bao cong
tac an toan tai cac co sé hat nhan.
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INTERNAL DOSE ASSESSMENT FOR *!'I PRODUCTION WORKERS AT
DALAT NUCLEAR RESEARCH INSTITUTE USING PORTABLE AIR
SAMPLER

ABSTRACT
By using portable air sampler, this study aimed to assess the committed effective
dose to **1 for production workers at Dalat Nuclear Research Institute. The results
showed that the annual committed effective dose was kept at safe level; however, it
varied significantly between the objects. Moreover, the study gave out some valuable
suggestions in order to constrain the internal dose occupationally.
Keywords: Internal dose assessment, 1-131, portable air sampler
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