98 TRUONG PAI HOC PHU YEN

KHAO SAT SU BIEN POl NONG PO 1-131 TRONG KHONG KHI
VUNG HIT THO TAl KHU VUC CHUNG CAT

Tran Xuan Hoi
Truong Pai hoc Phu Yén

Tom tat

Qua phan tich sé liéu thu dwoc vé nong dg va san lwong 1-131 theo thoi gian da cho
thay rang, nong dé 1-131 cua khong khi trong phong tai khu vic chung cat bién doi trong mét
ddi réng. Hon nita, nong dé va san lwong tuwong g theo thoi gian c6 méi twong quan yéu.
Piéu nay gilp cho cac nhan vién bic xg biét cach giam thiéu nguy co nhiém xg trong tai khu
viee san xuat 1-131 tir san phdm kich hogt.

Tir khoa: nong dé 1-131; mau khong khi; nhiém xa trong.

Abstract
Investigating the variation of 1-131 concentration in
the breathing air at the distillation area

Based on the analysis of 1-131 concentration and yield over time, this research
indicated that the concentrations in the indoor air at the operating area varied over a wide
range. In addition, the concentrations and the yields were weakly correlated. This result will
help the radiation workers avoid the risks of internal radiation contamination at the distillation
area.

Keywords: 1-131 concentration; air sample; internal radiation contamination.

1. Mé dau

Trong s6 cac ddng vi phéng xa dugc dung trong y hoc thi 1-131 1a ddng vi khéa phé
bién. Pong vi nay dugc ding trong viéc chan doan ciing nhu diéu tri cac bénh lién quan dén
tuyén giap. 1-131 phat hai loai tia gom beta va gamma, trong d6 buc Xa c6 cudng do phat
l6n 12 tia beta 606 keV (90%) va tia gamma 364 keV (82%). Do c6 tinh dé thang hoa nén
khi cac nhan vién thao tac trén cac san pham nay, 1-131 rat dé phét tan ra khong khi va tham
nhap vao co thé con ngudi do hit phai.

Céc nhéan vién birc xa (NVBX) c6 tham gia vao cac hoat dong lién quan dén 1-131 s&
c6 nguy co nhiém Xa trong thong qua duong hit tha [1, 2, 4]. Pay ciing 1a Iy do ma Co quan
Ning luong Nguyén tir Quéc té (IAEA) va Uy ban Bao vé btic xa Quéc té (ICRP) khuyén
c&o rang, phoi nhiém nghé nghiép nhu cac truong hop nay phai dugc kiém soat mot cach
thuong quy [4, 5].

C6 mot s6 bai bao gan day da cong bd va cho thay la vai dbi twong duoc theo ddi cua
ho dd phoi nhidm c4 nhan d6i véi 1-131 mot luong dang ké. Carneiro va cac cong su da
thuc hién mot khao sét tai khu vuc xir Iy 1-131 caa mot khoa y hoc hat nhan, két qua cho
thay, mac du hé thdng théng gio tai day hoat dong tét nhung hoi 1-131 van dugc tim thay
trong khong khi viing hit thé noi 1am viéc [2]. Theo IAEA, ndng d6 1-131 trong khong khi
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noi lam viéc tai cic noi ¢ st dung ddng vi nay bién ddi rat manh. Mot vai vi tri, c6 thoi
diém da thu duoc ndng do6 cuc dai tir 10 dén 20 kBg/m® [4], cao hon nhiéu lan so vai ndng
d6 cho phép. Trong khi d6, Vién Nghién ciu Hat nhan (NCHN) chua ¢6 mot nghién cuu
duoc cng bd nao vé sy bién d6i nong do cua 1-131 trong khdng khi tai khu vuc chung cat.

M6t cong b cua chiing toi ciing da cho thay rang [6], tai khu vuc chung cit 1-131 caa
Vién NCHN, nong d6 nay c6 lac 1én dén hang chuc kBg/m®. Tai day, I-131 dugc chung cét
& nhiét do 750°C trén day chuyén dugc cach ly véi khong khi bén ngoai bang mét hop kin
(con goi 1a box chung). Trong khi chung cit, hoat d6 1-131 cang Ién thi ndng do cua nd
trong khong khi bén trong box chung s& cao. Mit khac, cac bai bao di cong bd cua ching
t6i cho thay rang, bén ngoai box chung van c6 1-131 véi nong d6 dang quan tam.

Bai b4o nay s& dua vao sd liéu thu gop duoc trong mot nam dé nghién ciru hai dic
diém: khao sat dic tinh bién d6i ndng do 1-131 trong khdng khi ving hit thé va phan tich
tuong quan gitra nong do va san luong 1-131 theo thoi gian. Két qua phan tich nay c6 y
nghia giup cac NVBX biét cach giam thiéu nguy co nhiém xa trong va gép phan cho cong
tac dam bao an toan buc xa tai khu virc chung ct 1-131.

2. Thuc nghiém
2.1. Noi ldy miu

Cac mau khi duoc 13y tai hai phong thuoc khu vuc chung cat 1-131 cua Vién NCHN
vao thoi diém dang van hanh san xuat. San lugng I-131 hang nam tai day dat 14,8 TBq dudi
dang dung dich va vién nhong [3]. Cé4c san pham nay dugc diéu ché tir day chuyén chung
cat kho san pham kich hoat trong 106 phan @ng hat nhan. 1-131 duoc chung cét tai nhiét do
750°C trén day chuyén kin, dudi 4p suét thap hon so véi bén ngoai day chuyén. Hé thong
duoc dit trong hai phong c6 kich thudc dai rong cao méi phong 1a 6mx5mx4m. Pay 1a hai
khu vuc quan tam dé Idy mau khong khi trong nghién ctu nay.

Trong khi van hanh, nong d6 1-131 tai khu vuc nay c6 luc cao hon ndng d6 phéng xa
dan xuat (DAC) duoc khuyén céo boi ICRP. DAC la gia tri nong do ddi véi mot dong vi
phong xa trong khdng khi ma néu duoc hit thé boi nguoi chuan trong mot nam lam viéc
(2000 gid) dudi diu kién lam viéc nhe thi s& bi dong vi d6 thadm nhép vao co thé mot lwong
t6i da cho phép (ALI). B4i véi dong vi 1-131, DAC duoc dua ra boi ICRP-30 1a 700 Bg/ma3.
Trong khi d6, nong d6 1-131 tai khu chung cit caa Vién NCHN c6 luc cao hon gia tri nay [6].
2.2. Thiét bi va do hoat dd

May lay mau khi loai xach tay hiéu Eberline RAS-1 lap phin loc khdng khi loai Hi-Q
TC-12 duoc dung dé ldy mau khdng khi. May ldy mau RAS-1 ¢6 chi thi luu toc ¢é thé diéu
chinh trong khoang 0+100 L/phut. Gia lp phin loc loai RVH-20 HI-Q. Phin loc TC-12 ¢6
duong kinh 57,15 mm, cao 25,4 mm va kich thudc ludi 8x16 mess, dung chat tam
Triethylene Diamine (5%).

Sau khi 1dy mau, cac phin loc boc kin nhiam tranh 1-131 thoat ra ngoai gy that thoat
cling nhu 1am ban dau do. Cac phin loc nay duoc do dém trén hé pho ké gamma phéng thap
sir dung dau do HPGe Model CPVDS30-30185 (Oxford Instruments Inc.). Hé pho ké nay
c6 cac thdng sb sau: do phan giai nang luong tai 1,33 MeV 1a 1,73 keV; hiéu suat trong dbi
la 33,4%; budng chi Canberra 747E; phan mém phan tich xung Oxford PCA-Multiport 16K.
Pinh niang lwong gamma quan tam 1a 364 keV, cira s6 niang lwong trong khoang 342 keV
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dén 384 keV. Toc @6 dém phong trung binh nam trong giai 342+384 keV la 0,0014 +
0,0004 cps vai thoi gian do phong 1a 2 gio.
2.3. Xir ly s6 liéu

Tinh toan hoat do cac phin loc da 1iy mau dé suy ra nong do 1-131 trong khdng khi
duoc néu & mot bai bao chung toi da cong bd [6]. Tinh toan sai s6 ndng do duoc thuc hién
trén bang tinh Excel theo mot phuong phap vé dinh luong sai s trong cac phép do phan
tich (Quantifying Uncertainty in Analytical Measurement, EURACHEM/CITAC Guide
CG4). Cac thdng tin vé thoi gian do va gia tri nong do 1-131 trong khong khi tai hai khu vuc
quan tam duoc ghi chép chi tiét. Bong thoi, dién bién san luong 1-131 theo thoi gian thyuc
cling dugc theo ddi bang nhat ky. Do d6, day 1a hai co sé dir liéu duoc ghi nhan dong thoi,
va dung dé phan tich twong quan gitra ching. Khép ham tuyén tinh theo phuong phép binh
phuong ti thiéu duoc sir dung théng qua phan mém Origin phién ban 8.5.

3. Két qua va ban luan
3.1. Dién bién ciia ndng dd 1-131 theo thoi gian

Trung tdm San xuat Pong vi phong xa caa Vién NCHN tai Pa Lat tién hanh san xuat
ddng vi 1-131 mdi thang mot dot va dién ra hau hét trong mot ngay. Thoi gian mdi dot san
xuit kéo dai khoang 10+16 gio va bit dau tir 8h00. Cac mau khi duoc ly tai cac phong mot
cach ngiu nhién va thoi diém lay trong khoang tir 1Gc bat dau dén IGc két thic san xuat.
Theo két qua khao sét, trong suét thoi gian san xuat, 1-131 trong khong khi déu dugc phét
hién trong tat ca cac lan ldy mau véi nong do tuong dbi cao. Nong d6 dudgi 100 Bg/m? 1a rat
it xay ra, chi dat xap xi 0,02%.

Két qua chi tiét vé nong do 1-131 trong khong khi tai hai khu vuc san xuat dong vi
phong xa cua Vién NCHN trong nam 2015 duoc thé hién trén Hinh 1 va Hinh 2. Cac duong
dién bién ndng do trén cac hinh nay duoc biéu dién theo truc thoi gian thyc, bit dau tir 8100
dén 24h00 trong ciing mot ngay van hanh san xuat.
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Nong d6 I-131 Phong 1 (Bg/m’)

Nong d6 I-131 Phong 2 (Bg/m”)
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Hinh 2. Dién bién nong dé 1-131 trong khéng khi theo thai gian tgi phong 2
Nong do 1-131 tai céc thoi diém trong ciing mot ngay ¢ cing mot phong c6 su khac

nhau dang ké. Tir Hinh 1 va Hinh 2 ta thay rang, vao thang 5, thang 6, thang 8 va thang 10
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c6 su bién thién 16n vé ndng do trong mdi dot. Trong d6, ndng do 1-131 trong khong khi
vao dot san xuat thang 8 trong ca 3 phong déu nam trong mot dai rong. Cu thé, ndng do cuc
tiéu va cuc dai twong ung tai phong 1 1a 225,4 Bg/m® va 43987,4 Bg/m®; gip nhau 196 lan.
Tai phong 2 1a 208,2 Ba/m® va 9099,0 Bg/m?; gap nhau 44 lan. Gi4 tri trung binh va d6 léch
chuan cua nong do phong 1 trong thang 8 1a 17290,4 + 18741,7 Bg/m®, d6 léch chuan 16n
hon gia tri trung binh. Hon nita, néu tinh chung ca nim 2015 thi d6 Iéch chun cua nong do
tai khu vuc chung cat ciing 16n hon gia tri trung binh 12 49% (Bang 1).

Nhu vay nghién ctru nay di cho thay rang, tai khu vuc quan tdm, nong do 1-131 bién
d6i mot cach rat manh va kho kiém soat. Do d6, van dé theo dai thuong qui nong do 1-131
tai khu vuc chung cat 1a rat can thiét dé dam bao moét moi truong 1am viéc an toan cho
NVBX tai Vién NCHN. V& lau dai, can phai c6 mot cudc khao sat dé tim ra nguyén nhan
lam phat tan 1-131 ra khong khi dé giam thiéu nguy co phoi chiéu trong cua cac NVBX
xudng mic thip nhat cé thé.

Bdng 1. Pdc trung thong ké cua nong dé 1-131 nam 2015

Khu v chung cat | Khu vuc xa ly san pham
Tong sb mau khi 89 82
Trung binh nong d6 (Bg/m®) | 1154,1 746,7
Do léch chuan (1o) 17175 373,2

3.2. Twong quan giita ndng d va san lrgng

Theo két qua cia mot bai béo da cong bd cua ching t6i, c6 5 trong tong s6 8 dbi
tugng da nhan maot liu chiéu trong ca nhan d6i véi 1-131 vuot qua 1 mSv trong nam 2015
[7]. Pay 1a ngudng can phai dugc giam sat liéu ca nhan thuong quy. Nguyén nhan dan dén
mac phai mot liéu nhu vay 1a do cac ddi twong trén 1am viéc trong moéi truong c6 1-131
trong khong khi, duoc phat ra tir qua trinh chung cat. Theo mét két qua khac vé khao sat
nong d6 1-131 [6], c6 15 trong tong s 29 lan do da cho két qua nong do 1-131 trung binh
trong ngay san xuat vuot qué gia tri DAC. Do vay, viéc khao sat quy luat bién d6i nong do
1-131 tai khu vuc nay la can thiét.

C6 nhiéu yéu t6 anh huong dén kha ning phat tan cua I1-131 vao khong khi tai khu
vuc chung cat. Song trong pham vi bai bao nay, ching toi tap trung khao sat tuong quan
cua san luong 1-131 dugc san xuit ra mdi mé (batch) theo thoi gian vai ndng do cua dong vi
nay trong khong khi do cung thoi diém. C6 tong sé 171 diém nong do duogc do tai hai phong
quan tam, tai phong 1 c6 89 mau va phong 2 ¢6 82 mau. Thoi diém lay mau khong khi 1a
ngau nhién.

Hinh 3 va Hinh 4 thé hién mdi twong quan tuyén tinh giira san luong I-131 dwoc san
XUt theo tirng meé va ndng do 1-131 trong khong khi duoc do trong thoi gian dién ra meé san
xuat d6. C6 thé dé dang nhan thay rang, mac d6 twong quan giita hai bo s liéu nay Ia rat
yéu. Piéu nay thé hién qua hé s R? twong g ddi vaéi phong 1 va phong 2 13 0,032 va
0,037. Hon nita, d6 doc (hé sé a) caa ham khép ddi véi phong 1 mang gia tri &m (a = —
13,7). Biéu nay chang té rang, két qua khao sat nay da khang dinh san luong khong anh
huong nhiéu dén nong do tai phong 1. Pay 1a mot két qua “am tinh”, c6 nghia né da cho
thiy mot thuc té rang, c6 mot hoic nhiéu yéu t6 khac anh huéng dén kha nang phat tan I-
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131 ra khdng khi tai khu vuc chung cat véi mot trong sé 16n hon.
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4. Két luan
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Bai bao nay da phan tich va cho thay rang, nong do 1-131 trong khdng khi tai khu vuc
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chung cét bién d6i trong mét dai rong va nong do véi san lugng twong (ng theo thoi gian co
mbi tuong quan yéu. Tac 13, san lugng thip khong c6 nghia 1a nong d6 1-131 trong khong
khi vang hit tho tai khu vic nay s& thap. Pay 1a dic diém can thiét cho cac NVBX dé biét
cach phong tranh phoi nhiém trong mot cach cha dong. N6 ciing 1a co so can thiét dé Vién
NCHN tim ra cac nguyén nhan 1-131 phét ra khong khi. Bong thoi ciing can phai khuyén
c4o rang, can thiét phai trang bi mot hé thong theo ddi chi sé nong do 1-131 trong khong khi
theo thoi gian thuc (online) tai cac khu vuc nay cung véi mot chudng hoiac den phéat canh
bo ty dong khi dat ngudng. Nhung trudc hét, cac NVBX can giam thiéu thoi gian chiém
ctr céc khu vuc nay xubng muc thap nhit c6 thédd

TAI LIEU THAM KHAO

[1] Bitar A., Maghrabi M., and Doubal A.W. (2013), Assessment of intake and internal
dose from iodine-131 for exposed workers handling radiopharmaceutical products”,
Applied Radiation and Isotopes 82, 370-375.

[2] Carneiro L.G., de Lucena E.A., da Silva Sampaio C., Dantas A.L.A., Sousa W.O.,
Santos M.S., and Dantas B.M. (2015), "Internal dosimetry of nuclear medicine
workers through the analysis of 131 | in aerosols", Applied Radiation and Isotopes
100, 70-74.

[3] Duong Van Dong, Pham Ngoc Dien, Bui Van Cuong, Mai Phuoc Tho, Nguyen Thi
Thu, and Vo Thi Cam Hoa (2014), "Production of Radioisotopes and
Radiopharmaceuticals at the Dalat Nuclear Research Reactor”, Nuclear Science and
Technology 4, 46-56.

[4] [IAEA (1999), "Assessment of Occupational Exposure Due to Intakes of
Radionuclides", IAEA Safety Standards Series No. RS-G-1.2, Vienna, Austria.

[5] ICRP (1991), "1990 Recommendations of the International Commission on
Radiological Protection™, ICRP Publication 60, Pergamon, Oxford.

[6] Tran Xuan Hoi, Huynh Truc Phuong, and Nguyen Van Hung (2016), "Using
smartphone as a motion detector to collect time-microenvironment data for estimating
the inhalation dose", Applied Radiation and Isotopes 115, 267-273.

[7] Tran Xuan Hoi, Huynh Truc Phuong, and Nguyen Van Hung (2016), "Estimating the
Internal Dose for 1311 Production Workers From Air Sampling Method", Radiation
Protection Dosimetry 10.1093/rpd/ncw269.

(Ngay nhgn bai: 13/11/2018; ngay phdn bi¢n: 26/11/2018; ngay nhdn dang: 03/06/2019)



