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NGHIEN CUU VI TRi PHOI CHIEU THEO THOI GIAN CUA
CAC NHAN VIEN SAN XUAT "' TAI VIEN NGHIEN CUU HAT NHAN
PA LAT

Tom tit

Tran Xuan Hoi*

Vi tri phoi chiéu theo thoi gian véi dé phan gidi 1 phit ciia nhém 9 nhan vién bitc xg
trong nam 2015 dwoc khao sat trong nghién cizu ndy. Poi irong la céc nhan vién tham gia san
xudat "I bang phicong phdp ching cat khd tai Vién Nghién cizu Hat nhan. Két qua cho thdy thoi
gian phoi chiéu doi véi ™1 ciia cdc doi twong tai cac khu viec kiém soét 1a kha thap so véi tong
thoi gian 1am viée. Hon nira, mite dé di chuyén giira cac tiéu méi trwong quan tam cia cdc doi
tuong 1a kha phizc tap. Sé liéu cia nghién cizu ndy 1a hizu ich trong viée dinh liéu chiéu trong ter
mau khong khi ca trieong hop phoi nhiém ngdan han va dai han cia cac nhan vién birc xa.

Tir khoa: Pinh liéu chiéu trong, ldy mdu khong khi, vi i phoi chiéu theo thoi gian

1. Mé& dau

Céc nhéan vién bac xa (NVBX) thuong
xuyén lam viéc voi 1 c6 thé dan dén nguy
co nhiém xa trong do hit phai khi c6 chira
nhan 3 [1-5]. Viéc dinh liéu chiéu trong
cho cac NVBX thuong xuyén lam viéc voi
Bl ¢6 hoat do cao phai duoc thuc hién
thuong qui [3]. Trong phép dinh lidu chiéu
trong tir mau khong khi, viéc thu nhan vi tri
phoi chiéu cua cac NVBX theo thoi gian 13
mot khau quan trong va quyét dinh dén do
khéong dam bao cua két qua phép do [6-11].

Gan day, mot s6 nha nghién cuu trén
thé gigi da str dung phuong phap gian tiép
1a 1dy mau khong khi noi lam viéc dé danh
gia phoi nhiém trong [2, 12-14]. Trong do,
phuong phap cac tac gia nay st dung dé ghi
nhan lich st vi tri phoi nhiém cua cac doi
tugng bao géom phong van dbi twong bang
hé thong cau hoi, ghi chép nhat ky hoac sir
dung hé thong dinh vi toan cau (GPS). Cac
phuong phap nay phu hgp cho viéc nghién
ctru trén nhiéu ddi twong va ho di chuyén
trén pham vi rong. Ching khong dugc sir

* ThS, Truong Pai hoc Phd Yén

dung cho viéc nghién ciru phoi nhiém trong
nha vai s6 luong ddi twong it vi d6 chinh
Xé&c cia GPS ciing nhu sé lwong mau thong
ké han ché. Do d6, viéc x4c dinh vi tri tac
thoi cia mot nguoi voi o chinh xac vai
mét 12 rat kho thuc hién [15, 16].

Theo két qua dinh lidu cua Vién
Nghién ctu Hat nhan (NCHN) Pa Lat, cac
nhan vién tham gia san xuat 1 1a déi
tuong cd nguy co cao nhat vé phoi nhidém
trong va phoi nhiém ngoai trong s cac
nhan vién caa Vién. Tuy nhién, hién chua
c6 nghién ctru nao Ve vi tri theo thoi gian
phoi chiéu cua cac NVBX tai khu vuc san
xuat dong vi I cua Vién NCHN dé danh
gi4d nguy co phoi nhidm hoic nham wudc
luong liéu chiéu trong tr mau khong khi.
Ké ca danh gia cua Trung tam An toan bic
xa thuoc Vién NCHN ciing chi ldy wéc
luong thoi gian phoi chiéu nay cua ting
nhan vién 1a tir 2 dén 4 gid trong mbi dot
san Xuat.

Trong nghién cau nay, vi tri phoi
chiéu trong nha theo thoi gian véi do phan
giai 1 phat caa nhdm 9 nhéan vién bic xa
trong nam 2015 dugc khao sét chi tiét. Doi
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tugng dugc quan trac 1a cac nhan vién tham
gia san xuat **!l bang phuong phap chung
cat kho tai Vién NCHN. Thiét bi sir dung
trong nghién ctru nay la dién thoai thong
minh dugc dit ¢ dinh tai khu vuc kiém
soat voi su hd tro cua mot ang dung cam
bién chuyén dong.

Két qua cho thay thoi gian phoi chiéu
ddi véi ' cua cac ddi tuong tai cac khu
vuc kiém soét 1a kha thap so vai tong thoi
gian lam viéc cta ho. Hon nira, mirc do di
chuyén gitra cac tiéu moi trudng quan tam
cua cac ddi tuong la rét dic trung. S6 lieu
cua nghién cau nay la hiru ich trong viéc
dinh liéu chiéu trong tir mau khong khi ca
truong hop phoi nhidm ngan han va dai han
cua cac nhan vién buc xa.
2. Vat liéu va phwong phap
2.1. Khu vuc nghién ciru

Hinh 1. So d@o khu san xudt dong vi **'1 tai
Vién Nghién ciu Hat nhdn Da Lat (1, 3, 4:
Tu chua; 2, 6, 8: ban lam viéc; 5: Hgp loc khi
thai; 7: Hép chung cat; 9: Hép mé mau).

Nghién ctru dugc thuyc hién tai khu
vuc san xuat !l caa Vién NCHN, bao gom
ba phong lién tiép nhau nhu thé hién &
Hinh 1. Chirc nang cua Phong 1 la chung
cat ' tir san pham kich hoat tir 10 phan
ung hat nhan, tai Phong 2 cac nhan vién
thuc hién viéc phan lidu va dong goi san
pham, qué trinh pha mau kich hoat dién ra
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tai Phong 3. Cac phong c6 cung kich thuéc
la 6mx5mx4m. Ba phong dugc két ndi boi
hai cua cua Phong 1 va ching dugc thong
véi mot hanh lang khép kin. Cac NVBX cé
thé di tir hanh lang vao cac phong trén hoic
nguoc lai théng qua ctra cua Phong 1 va
Phong 3.

2.2. Ghi nhan vi tri-thai gian

Dé thu nhan lich sir vé vi tri-thoi gian
cua cac ddi twong trai qua tai cac noi quan
tam, trong nghién ctru nay stir dung mét (ng
dung thuong mai mang tén
MotionRecorder [17], n6 duoc cai dat trong
dién thoai théng minh chay trén hé diéu
hanh Symbian.

Ung dung nay cho phép camera cua
dién thoal dong vai trdo nhu mot may cam
bién dugc cac chuyén dong nam trong
pham vi quan st ciia nd. Phan mém nay co
thé chay & ché d6 nén (background) dé
giam thiéu tiéu hao nang luong. Néu dung
nhiéu dién thoai ddng thai thi ching dwgc
d6ng bo thoi gian va duoc bd tri tai céc cua
ra vao. Trong nghién ctu nay, hai dién
thoai duoc sir dung dé kiém soét 4 cira.

Khi ¢6 nguoi di qua ctra, dién thoai sé
nhan ra chuyén dong va kich hoat chic
nang ghi hinh va gin nhan thoi gian vao do.
Trong thoi gian con lai, dién thoai s&€ luén &
ché d6 sian sang. Khi két thic, phan mém s&
ghép cac chuyén dong ghi duoc thanh mot
tap tin.

Tap tin video c6 gan nhan thoi gian
thu duoc tir dién thoai dwoc chuyén doi
sang tap tin Microsoft Excel. Tap tin nay
chira day du cac thong tin nhu: ai, vao lic
nao (hién thi dudi dang hh:mm:ss), di ra
hay di vao, phong s6 may. Do dé, d6 chinh
Xac vé thoi gian ¢ day 1a gidy. Néu lay do
phan giai theo pht thi sai s6 cho mdi su
kién 12 0,5 pht.

3. Két qua va thao luan
3.1. Khao sat khu vec nghién cau
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Theo quan sat ban diu cua nhom
nghién cau, trong khi tham gia san xuat
ddng vi 1 tai vien NCHN, cac vi tri tai do
nhan vién thuong chiém gitt bao gém céc
phong san xuat 1, phong diéu khién va
khu vyc hanh lang. Pay 1a cac khu vyuc co
nguy co ™!l phét tan vao khong khi cao
nhét.

Dua vao sb liéu bao cdo vé an toan
bic xa cua Vién NCHN, cac khu vuc nay

99

c6 ndng do 1 trong khong khi duoc dua
ra ¢ Bang 1. Tir s6 liéu nay cho thay rang,
tai hai khu vuc 1a phong diéu khién va hanh
lang ¢6 thu nhan duogc **1 trong khdng khi,
tuy nhién gia tri nay chi vao khoang vai
phan trim so v6i noéng do tai phong san
xuat *3|. Hon nita, néu xét vé thoi gian thi
cac ddi twong quan tdm chu yéu c6 mit tai
cac phong san xuat *!1. Do d¢, day chinh 1a
khu vuc ma nghién ctru nay quan tam.

Bdng 1. Nong dé *'1 trong khéng khi trung binh hang nam (Bq.m™>) tai mét sé khu viec
kiém soat®

Niam Phong san xuat ***I  Phong diéu khién Hanh lang®

2011 532.5
2012 818.6
2013 624

2014 374.3

8.5 34.6
12.9 38.7
12.2 16.1
9.4 11.5

® Theo sé liéu tir B4o cao An toan buc xa
hang nim cta Vién NCHN, mdi dot san
xuat 1 dugc lay tir 2 dén 3 mau khi & mai
vi tri, s6 liéu nay duoc tinh trung binh tir 12
dot san xuét trong nam tuong wng.; ° Hanh
lang thugc khu vire san xuat 1.

Khu vuc nghién cau gébm ba phong
lién tiép nhau, mdi phong c6 mot chirc nang
khac nhau. Theo quan sat caa nhém tac gia,

cac nhan vién di chuyén khé nhiéu gitra cac
phong trong qua trinh san xuat. Bé dam bao
rang cac phong nay duoc xem nhu 13 cac
tiéu moi truong doc 1ap, thi yéu té vé ndng
d6 tai day phai xét dén.Bang 2 cho biét két
qua khao sét ndng do cua ™1 tai 3 phong
quan tam trong ca nam 2015 vao cac ngay
dién ra san xuat *31.

Bdng 2. Nong dg **!1 trong cac phong nam 2015

Vitri  S6 maukhi Nong do trung binh (Bg.m™) Do léch chuan
Phong 1 92 2600.5 5697.2
Phong 2 84 1009.7 1239.5
Phong 3 35 840.7 1443.2

Bang 2 cho thdy rang, trong nam
2015, nong d6 trung binh cua ™I trong
khong khi tai cac phong quan tdm la khéac
nhau dang ké. Nhu vay, trén co s¢ so liéu
do dat dugc tir mot nam don 1é nay, cd thé
xem 3 phong trén nhu 1a céc tiéu moi
truong. Hon nira, trong pham vi nghién cau

nay chi gigi han khao sét trong 3 tiéu moi
trudng néu trén.
3.2. Vi tri phoi chiéu ngin han theo thoi
gian

C6 9 nhan vién, dugc Ki hiéu tr W1
dén W9, tham gia san xut **I hoac thuong
Xuyén c6 mat tai cdc phong quan tdm trong
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nam 2015 cua Vién NCHN Da Lat. Day la
cac dbi twong duoc quan tric vi tri theo
thoi gian trong sudt qua trinh tham gia san
xuat *¥11. Cac c& nhan trong nhém cé thé
dugc chia thanh ba nhém nhiém vu bao
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gom: van hanh chung cat, phan chia hoic
dong goi san pham va kiém tra giam sét qui
trinh san xuat. Thoi gian lam viéc cua ho
thuong bat dau luc 8 gio sang cho dén khi
hoan thanh cong viéc khoang 22 gio toi.

Thang 5/2015

w9

Ngoai Phong 1 Phong 2 I Phong 3

W8

w7
|

W6

Ma nhén vién
w5

w4

W3

w2
—

W1

9:00 12:00 15:00

18:00 21:00

Hinh 2. Lich si vi tri-thoi gian cia 9 doi tuweng trdi qua vao ngay 23/5/2015 tai khu vuc
nghién cuu

Nhu d3 dé cap & trén, cac vi tri chiém
gir cua 9 nhan vién gom Phong 1, Phong 2,
Phong 3 hoac khéng ¢ cac phong nay dugc
thu nhan va gan vai truc thoi gian. Hinh 2
dua ra két qua quan trac vi tri theo thoi gian
thuc véi do phan giai 1a 1 phat cia 9 ddi
tuong néu trén vai su hd tro cua dién thoai
di dong, duoc thu thap vao ngay 23/5/2015.
Nhin chung, mdi nhan vién c6 mét kiéu
biéu d6 vi tri-thoi gian dic trung va c6 muc
d6 di chuyén gitra cac phong 1a kha thuong

Xuyén.

Biéu d6 vi tri-thoi gian nhu Hinh 2 s&
rat hitu ich khi can danh gia ngan han phoi
chiéu cia nhan vién bic xa ca chiéu trong
Idn chiéu ngoai. Khi d6 ta chi can khép
biéu d6 trén vai sb lieu vé nong do hoic
suét lidu tai vi tri twong tng mot cach lién
tuc. Biéu db trén ciing hitu ich trong mot s6
tinh huéng xay ra sy c6 hoic su giam sat
thudng qui ma can biét dén vi tri tac thoi
cta cac ddi tuong.

Bdng 3. Thoi gian tiéu ton tai cac phong san xudt **!1 ciia cac nhan vién trong ngay
31/1/2015 (phit)

w1 W2 W3 W4 W5
Phongl 196+3,9 50+2,2 18+1,7 36+2,7 40+13
Phong2 31£2,1 6+1,2 104+2,3 108+3,0 0
Phong3  32+1,7 6+0,7 1510 30,9 15+0,7
W6 W7 w8 W9

24:00
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Phongl 66+2,7 4531 1+0,5 8+1,4
Phong2 115%¥2,6 162+3,8 83%1,1 20,7
Phong3 28+1,6 7+1,3 0 13%0,7

Hinh 2 cho thdy rang nhém nhan vién
nay da bat dau thyc hién viéc san xuat **!|
vao ltc 8:36 va két thuc vao luc 17:20, tic
ngay san xuat da kéo dai 8 gid 44 phut, tic
524 phat. Tuy nhién, theo s liéu tinh toan
duoc tir Hinh 2, tong thoi gian timg ddi
tuong thuc sy c6 mat & 3 phong quan tam
la kha thap so véi téng thoi gian l1am viéc
trong ngay. Cu thé hon, Bang 3 dua ra tong
thoi gian tung nhé&n vién trai qua tai cac
tiéu moi truong vao ngay 31 thang 1 nim
2015.

3.3. Panh gia dai han vi tri chiém gii
theo thoi gian

Hién nay, danh gia cua Trung tam An

toan barc xa - Vien NCHN vé thoi gian phoi
chiéu cua cac NVBX tai khu vuc san xuét
dong vi ! 1a lay u6c luong thoi gian phoi
chiéu cua tirng nhan vién 1a tir 2 dén 4 gio
mdi dot. Con sb nay dugc dua ra ma chua
¢6 co so thong ké nao dang tin cay.

Dua vao sd liéu quan tric va thu thap
duoc tir cac dot san xuat | trong nam
2015, nghién ciru nay da thong ké chi tiét
phoi chiéu dai han cia 9 nhan vién tai 3
phong quan tdm nhu ¢ Bang 4. Nhu vay,
thoi lugng phoi chiéu nhu da dé cap o trén
1a khac nhau dang ké giita cac d6i tuwong,
gia tri nay nam trong khoang tir 0,73 dén
7,17 h cho mdi dot san xuat.

Bdng 4. Thoi gian phoi chiéu tai 3 phong trong nam 2015° (pht)

Manhanviéen  Phongl  Phong2 Phong3 Trung binh phoi chiéu® (h)
w1 40074145  329+7.9 395%5.0 7.17
W2 496+6.9  324+4.4 21635 1.57
w3 825+10.1 2926+11.2 329+3.8 6.18
W4 657+10.0 3250+£12.0 47+2.7 5.99
W5 613+8.8  291+7.2 43+2.2 1.43
W6 1928+12.1 1082+11.1 123+3.8 4.75
W7 1488+14.2 2143+14.8 111+3.6 5.67
weg° 45432  873+4.6 0 2.55
W9 194+6.0  135#4.3 151+3.4 0.73

2 Khong ké thang 11, ® Tinh trung binh cho mdi dot san xuat tai 3 phong; ¢ Tinh cho 6 thang
(tir théang 2 dén thang 7); Wi: M4 nhan vién.

Theo két qua thu thap thé hién trén
Bang 4 thi mdi dbi tuong c6 mot kiéu tiéu
tén thoi gian tai ting vi tri mot cach dic
trung. Chang han, nhan vién W1 c6 mat tai
Phong 1 (phong chung cat va dong goi) Voi
thoi lugng cao nhat trong nhém tham gia
san xuat. Do dé dbi twong nay c6 nguy co
nhiém xa cao nhat so vgi nhitng dbi tugng
con lai. Hon nira, thoi lugng phoi chiéu tai

cac phong quan tric 1a khac nhau dang ké
gitra c&c nhan vién. Trong do, tai Phong 2
(phong phan liéu va ché tao capsule), cac
nhan vién cd thoi gian chiém giir cao gém
W3, W4, W6 va W7. Tai Phong 3, cac
nhan vién cd thoi gian chiém giir cao gém
W1, W2 va W3.

3.4. Danh gia an toan bwc xa cua Cac
nhan vién
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Theo khuyén céo cua Uy ban quéc té
vé An toan buc xa (ICRP) [8], ndng d6 cho
phép téi da caa ™I trong khong khi moi
truong lam viéc 1a 800 Bg.m® kém theo
thoi gian 1am viéc 1a 8 h/ngay, 5 ngay/tuan.
T Bang 2 va Bang 4 c6 thé tinh toan va
danh gia dugc muirc d6 an toan buc xa chiéu
trong déi vai 1, két qua nay dugc thé hién
trén Bang 5. Theo dé, ddi twogng W1 nhan
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mot lidu chiéu trong Ién nhat trong s6 9
nhan vién duoc theo doi, dat 2,3 mSv.

Nhu vay, theo sb liéu cua nghién ctu
nay, néu chi xét vé nguy co chiéu trong thi
tat ca 9 ddi twong quan tdm déu cd tiém
nang nhan mot liéu khé thap, cé 8 trong s6
9 dbi tugng trong nam 2015 ¢ lwong phoi
chiéu tinh theo don vi DAC.h 14 tir 129 tré
xudng.

Bdng 5. Pdnh gia an toan birc Xg chiéu trong dsi véi *'1 cho céc nhan vién

Ma nhan vién W1

w2 W3 W4 W5 W6 W7 W8 W9

Luong phoi chiéu® (DAC.h) 231 37
Liéu chiéu trong” (MmSv)

112 105
23 038 112 104 04 13 128 0,2 0,16

40 129 128 21 16

Lwong phoi chiéu doi Véi hoi I-131 nam 2015, *Puroc tinh tir lupng phoi chiéu

4. Két luan

Trong nghién ctu nay, tac gia da su
dung dién thoai thong minh véi su ho tro
cia mot tng dung cam bién chuyén dong
dé nghién cau mot cach chi tiét vi tri phoi
chiéu trong nha theo thoi gian cua nhém 9
nhan vién bic xa trong nam 2015. Két qua
cho thiy thoi gian phoi chiéu ddi véi
cua cac ddi tuong tai cac khu vuc kiém soat
la khac nhau dang ké giita cac nhan vién va
c6 gia tri kha thap so vai tong thoi gian 1am
viéc cua ho. Hon nira, bai bao cling dua ra
danh gia an toan bt xa chiéu trong ddi voi
31 ¢cho cac c& nhan.

Nghién cuu nay la hiru ich trong viéc
dinh liéu chiéu trong tir mau khéng khi sir

dung may ldy miu xach tay hoic cé dinh
trong ca truong hop phoi nhidm ngan han
va dai han cua cdc NVBX. Phuong phap
nay ciing c6 thé &p dung dé thdng ké thoi
gian chiém gitr tai céc vi tri trong nha ma
khéng anh huong dén cong viéc va su bt
tién cua cac dbi twong quan tdm véi mot chi
phi thip. Tuy nhién, trong trudng hop quan
trac véi sé luong ddi twong Ién hoic trong
pham vi rong thi doi hoi phai c6 nhiéu thoi
gian dé phan tich. Trong thoi gian tai,
nhom tac gia s& &4p dung dé tai nay tai mot
s6 co s y hoc hat nhan dé théng ké thoi
gian phoi nhiém ctia cac NVBX va danh
gi4 nguy co nhiém Xa trong va ngoai doi
véi cac dong vi duogc sir dungl
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Abstract
Research on time-microenvironment patterns spent by *!I production workers at Dat
Lat Nuclear Research Institute

Time-microenvironment patterns in 1-min resolution spent by 9-worker group in
2015 were investigated in this paper. The monitored objects include the radiation workers
working at **'1 production area at Da Lat Nuclear Research Institute. The results shown
that *3!1 exposure time for the objects were lower than their total working time. Moreover,
the patterns spent by all members of the group were very complicated. This paper’s data set
is necessary for estimating the internal dose from the air sample in both short-term as well
as long-term exposure for radiation workers.

Keywords: Air sampling, internal dose assessment, time-microenvironment pattern.



