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KHAO SAT VA PANH GIA AN TOAN BUC XA POI VOI 1-131 TRONG
KHONG KHI TAl KHU VUC SAN XUAT PONG VI PHONG XA

Tran Xuan Hoi"

Tom tat

Khi ¢é qud trinh chung cat dién ra, khdng khi tai Khu viec san xuat 1-131 cua Vién
Nghién cizu Hat nhdn dwoc ldy mau mét cach gian doan bang cac phin loc chuyén dung. C6 206
Mau khéng khi dwoe hiit trong nam 2015, sau dé dwoc do trén hé phé ké gamma phong thdap dé
tinh toan nong dé. Két qua khdo sat da phat hién dwoc mét sé déc diém cua 1-131 trong khong
khi ¢ khu viec nay nhuw: Nong do c6 do twong quan yéu véi san leong; thoi diém dat cuc dai Xay
ra bat ky thoi diém nao va hau hét nong dé do duwoc déu virot qué gisi han cho phép. Tuy nhién,
khi tinh lweong phoi chiéu trong doi véi 1-131 cia cac nhan vién birc xa & day lai kha thap.

Tir khoa: 1-131, ldy mau khong khi, luwong phoi chiéu trong.

Abstract
Radiation safety investigation and assessment on indoor air
I-131 in the radioactive isotope production area

As the distillation process occurring, the indoor air in the 1-131 production area of the
Nuclear Research Institue was intermittently sampled using the activated carbon cartridges.
There were 206 air samples grabbed in year 2015 and then measured from a low-background
gamma spectrometry to calculate the concentration. The results showed some noticible
properties of the 1-131 concentration at the research areas such as concentration-product
correlation is low, maximum value may occur at any time and most of the measured
concentrations were beyond limit. However, the individual internal exposure to 1-131 for the
radiation workers was so low.

Keyword: 1-131, air sampling, internal exposure.

1. Mé& dau

I-6t 1a nguyén té co dic tinh dé thing hoa, trong d6 1-131 1a mot ddng vi phong xa
dugc sir dung nhiéu trong chan doan va diéu tri cac bénh vé tuyén giap. Cac nhan vién buc
xa (NVBX) lam viéc lién quan dén 1-131 s& c6 nguy co bi nhiém xa trong cao do hit phai
ddng vi nay [1-3]. Theo Co quan Ning lwong Nguyén tir Québc té (IAEA) va Uy ban Qudc
té vé An toan Buc xa (ICRP), khu virc ¢6 NVBX tham gia 1am viéc hoic thao tac truc tiép
trén cac san pham 1-131 v6i mot hoat d6 16n thi phai danh gia an toan buc xa (ATBX) cua
khong khi mot cach thuong quy [1, 4].

Vién Nghién ctu Hat nhan (NCHN) Pa Lat 1a co s& duy nhat tai Viét Nam thuc hién
san Xuat va cung ung cac san pham cua 1-131 [5]. Tai day, I-131 duoc san xuat bang day
chuyén chung cat khd san pham kich hoat tir 10 phan ng hat nhan véi san lwong hang chuc
Ci hang thang. Trong khi chung cat thi mot lugng déng ké 1-131 dang hoi phat tan ra khong
khi xung quanh va gy phoi nhiém trong cho NVBX [1-3, 6].

“Ths, Truong Dai hoc Phu Yén



TAP CHi KHOA HOC SO 16 * 2017 21

Do d6, nghién ciu nay thuc hién do dat ndng d6 1-131 trong khdng khi va danh gia
ATBX tai khu vuc san xuit ciia Vién NCHN Da Lat. Qua d6, mét s6 dic diém dang quan
tam v& ndng do 1-131 tai khu vuc nay duoc phat hién nham ting cudng cdng tac han ché
lidu cho cac NVBX.

2. Thiét bi va phwong phap
2.1. Thiét bi

Thiét bi sir dung dé hat khoéng khi qua phin loc trong nghién ctu nay 13 mot may lay
mau khi loai xach tay véi tén may 1a RAS-1[7] do hdng Thermo Fisher Scientific Inc. san
xuat. Thong s6 ki thuat chi tiét cia may ldy mau khi duoc dwa ra & Bang 1. Phin loc sir
dung trong dé tai nay la loai phin loc chuyén dung TC-12 cho bat giir i-6t, do hang HI-Q
san xuat [8]. Théng sb ky thuat caa may ldy mau khi va phin loc duoc dua ra & Bang 1. Hé
phd ké gamma phdng thap tai Trung tm ATBX-Vién NCHN Pa Lat dugc st dung dé do
dém hoat do cua cac mau trong nghién ctu nay. Hé phd ké nay sir dung dau do HPGe
Oxford CPVDS30-30185 vdi hiéu suét trong dbi la 33,4%, budng chi Canberra 747E va
phan mém phan tich xung PC Multiport 16K.

Bdng 1. Thong sé ki thudt ciia may lay mau khi [7] va phin loc [8]

May lay mau RAS-1 Phin loc TC-12

Dic diém Théng s6 bic diém Théng s6

Hang san xuat  Eberline Hang san xuét HI-Q Environmental Products Co.,
Inc.

Model RAS-1 Loai TC-12

Chi thj luu tbc ~ 0-100 L/min Kich thuéc Puong kinh 57,15 mm, cao 25,4 mm

bong co 1/4 HP, 220 V, 50 Hz Kich thudce lugi 8x16

Gié lap phin loc  RVH-20 HI-Q Chat tim 5% Triethylene Diamine (TEDA)

2.2. Bo tri lay mau khong khi

Khu vyc san xuat 1-131 caa Vién NCHN Pa Lat gém c¢6 3 phong lién tiép va thong
Vv6i nhau. Chirc nang cia Phong 1 1a chung cét, Phong 2 la phan lidu va Phong 3 1a huy
mau. Pac diém chung cua cac phong nay la khdng co ctra s6. Hé théng thong gié cua ting
phong va bén trong cac box san xuat déu hoat dong lién tuc trong qua trinh dién ra san xuét.
Céc phong dugc khép kin vai hanh lang va khdng bi anh hudng boi gid tir bén ngoai. Kich
thuéc mdi phong la dai 6m x rong 6m x cao 4m.
Trén co s& cac khuyén céo cua IAEA [9] va dya vao dic diém thiét bi hién c6 thi thong sb
ldy mau khi duogc tinh todn va lya chon gém: Do cao phin loc 1a 1,5m; luu téc hit 70
L/phat; thoi gian hit 10 phat/mau; hai mau lién tiép lay cach nhau khoang 2,5 gio. Bb tri
ldy mau duoc thé hién trén Hinh 1.

;;;;;
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Hinh 1. Ldp dat va bé tri hé thang ldy mdu khi ¢ Phong 1
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2.3. Tinh toan nong dé

Hoat do phong xa A(Bq) tai thoi diém do cua phin loc da 1ay mau duoc tinh theo cong
thirc (1). Hiéu suat ghi effg tai dinh nang lugng E duoc tinh theo cong thirc (2). Nong do
phong xa C(Bq) cua khong khi tai thoi diém lay mau duoc tinh theo cong thire (3) [10-12].

N
A(BQ) = S 1
(Ba) eff x fox . xtg @)
eff. Ny 2)
Ab x fo xtg
0.693 ¢ _ 089
C: A e T2 :_e T2 (3)
Txr V

trong d6, Ns 1a s6 dém that, bang s6 dém tng trir s6 dém phéng tai dinh ning luong E (Ns =
N — Ng); ts |a thoi gian do dém:; effg 12 hiéu suat ghi tai dinh ning luong E; fg 12 hiéu suat
phat nang luong E cua nhan phong xa quan tam; fc 1a hé s6 chuyén ddi hiéu suat ghi; Ac la
hoat d6 phong xa cia mau chuan; A 1a hoat do phong xa cua phin loc tai thoi diém do dém;
T 1a thoi gian lay mau khi; r 1a luu tdc khdng khi qua phin loc khi ldy mau; V 1a thé tich
khong khi duoc 1y mau; Ty, 1 chu ky ban rd caa 1-131; At Ia thoi gian ra (tir lac 1y mau
dén lic do). Pinh niang lugng E quan tam 1a 364 keV. Téc do dém phdng tai 364 keV la
0,123 cps; thoi gian do mau 1a 1000 s; hiéu suit ghi tai 364 keV cho c4u hinh phin loc dit
sat dau do 1a 0,0456; hiéu suat phat dinh 364 keV 1a 0,82; giéi han phét hién khi phin loc
dat sat cira s6 dau do tai dinh 364 keV tinh tir cong thic trén 1a 1,04 Bq.
3. Két qua do nong dd

Trung tdm San xuat Bdng vi phong xa caa Vién NCHN 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
xuat kéo dai khoang 10+16 gio va bat dau vao khoang 8:00. Cac miu khi duoc lay tai cac
phong mot cach ngau nhién va thoi diém Iy trong khoang tir IGc bét dau dén luc két thic
san xuat. Theo két qua khao sét, trong sudt thoi gian san xuét, 1-131 trong khong khi déu
dugc phét hién trong tat ca cac lan ldy mau véi nong d6 tuong ddi cao. Nong do dudi 100
Bg/m? 1a rét it xay ra, chi dat xap xi 0,02%.

Bdng 2. Pdc trung thong ké cua nong dé 1-131 nam 2015

Pac trung thong ké Phong 1 Phong 2 Phong 3
Tong s6 mau khi thu dugc 89 82 35
Trung binh ndng d6 (Bg/m®) 1154,1 746,7 840,7
Do léch chuan (1o) 17175 373,2 510,2
Nong d6 cuc dai (Bg/m®) 43987,4 9099,0 9012,0
(thoi diém ghi nhan) 14h56-22/8 10h02- 22/8  9h48-22/8
Nong do cyc tiéu (Bg/m?) 58,7 54,9 98,0

(thoi diém ghi nhan) 09h46-18/7 12h40-18/7 11h02-17/10
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Hinh 2. Biéu do phan bo nong dj 1-131 trong nam 2015

Dic trung thdng ké chung cua nong d6 1-131 duoc thé hién ¢ Bang 2. Phan bd nong
d6 1-131 tai ting phong trong tirng ngay san xuét va trung binh nim dugc thé hién trén
Hinh 2. Trong d6, ndng do giGi han dan xuat (DAC) duoc cho boi 3 tiéu chuan khac nhau
cling dwoc thé hién trén Hinh 2 dé so sanh va danh gia ATBX.

4. Thao luan

Céc dot khong thé liy duoc mau bao gdm Phong 1 va Phong 2 vao thang 11; Phong 3
vao thang 1, thang 2, thang 11 va thang 2. Tat ca s liéu vé ndng do 1-131 trong khong khi
vao cac dot khdng Iy mau dugc la khdng ké dén. S6 lwong mau khi dugc lay ¢ Phong 3 la
it hon so véi hai phong con lai (Bang 2). Li do 14 tong thoi gian phoi chiéu tai Phong 3 cua
ca nhém dbi tugng quan tam 1a kha it. Do do, dé tiét kiém thoi gian va kinh phi, mau khi liy
tai Phong 3 bi han ché vé s6 lwong so vai hai phong con lai.

Nong do 1-131 tai cac thoi diém trong ciing mét ngay & cling mot phong khac nhau
dang ké. Tur Hinh 2 ta thdy rang, vao thang 5, thang 6, thang 8 va thang 10 c6 sy khac biét
I6n vé& nong do trong mdi dot. Trong do, ndng do 1-131 trong khong khi vao dot san xuat
thang 8 trong ca 3 phong déu co do léch chuan cao. Cu thé, ndng do tai Phong 1, Phong 2
va Phong 2 vao thang 8 lan luot 1a 17290,4 + 18741,7 Bg/m®; 3639,9 + 3.197,2 Bg/m® va
2985,2 + 4026,0 Bg/m®. Piéu nay ching to rang, van dé kiém soat thuong qui nong do I-
131 tai khu vuc san xut 12 rat can thiét dé dam bao méi truong 1am viéc cho NVBX.

Qui trinh san xuat 1-131 1a c6 dinh. Dé han ché liéu nhan duoc, mot gia thiét dat ra la
c6 thé ndng d6 1-131 trong khong khi s& dat cuc dai vao cac thoi diém nhu nhau trong céc
dot san xuat. Tuy nhién, theo s6 liéu thuc nghiém thu duogc thi ndng do tac thoi dat gia tri
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cuc dai vao cé4c thoi diém kha léch nhau (Hinh 3).
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Dgt sdn xuat
Hinh 3. Thoi diém nong dé 1-131 trong khéng khi dat cue dai

Nong d6 1-131 trung binh trong ngay & mdi phong va san lugng I-131 duoc san xuét
trong ngay hom d6 c6 mdi twong quan yéu (Hinh 4). Két qua phén tich twong quan nong do-
san luong cho thay hé sb R? va P-value tai Phong 1 1a R* = 0,0005, P-value = 0,96; Phong 2
la R? = 0,16, P-value = 0,33; Phong 3 1a R? = 0,007, P-value = 0,87. Biéu nay cho thay ring,
san luong 1-131 dugc san xuét trong mot dot hau nhu khong quyét dinh nhiéu vao nong do
cua 1-131 trong khong khi ngay hém dé. Ching han, trong thang 1 va thang 3, san luong |-
131 1a twong dwong nhau (khoang 15 Ci) nhung ndng d6 trung binh tai Phong 1 lai khac
nhau dang ké, 348 Bg/m® so vé&i 2580 Bg/m® (Hinh 5). Hoic 13, trong thang 2 va thang 6,
nong do trung binh tai Phong 1 1a twong dwong nhau (khoang 1000 Bg/m®) trong khi san
luong I-131twong tng trong hai dot ndy lai khac nhau dang ké, 7259 mCi so véi 21055
mCi.
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Hinh 4. Twong quan giira néng dg trung binh cua 1-131 trong khéhg khi va san luong 1-131
g san xuat hang thang
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Hinh 5. Nong dé trung binh va sdn lirong 1-131

Xét vé mac do ATBX, Hinh 2 cho thay ring, ndng do trung binh do duoc tai ba

phong VAo tat ca cac ngay san xuat trong nam 2015 déu 16n hon gia tri DAC cho bai TCVN
4397-87 1a 155 Bg/m® [13]. Néu so voi DAC cua ICRP-30 (700 Bg/m®) [14] hoic IAEA
(800 Bg/m?) [1] thi ndng do trung binh nam 2015 tai Phong 1 16n hon con hai phong con lai
thi nho hon. Tuy nhién, cac gia tri DAC cho bai cac to chuc trén tng véi thoi gian lam viéc
ciia NVBX 1 160 gid/thang. Trong khi d6, nhom ddi twong quan tam chi lam viéc khoang 8
gid/ngudi/thang tai cac khu vuc kiém soét.
Véi gia dinh 1a thoi gian phoi chiéu cua cac NVBX hoan toan dién ra tai vi tri c6

ndng do cao nhat (Phong 1) thi lwong phoi chiéu trong d6i véi 1-131 nam 2015 tng voi moi
NVBX 14 0,072 DAC.h, tic chi bang 7,2% so véi gidi han cho phép caa IAEA [1]. Tuy
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nhién, dé tinh dugc luong phoi chiéu chinh xac hon thi can phai thong ké thoi gian phoi
chiéu tai tirng vi tri theo timg ddi trgng mot cach riéng biét.
5. Két luan

Bai bdo da dua ra két qua khao sat thuc nghiém vé nong do 1-131 trong khong khi tai
ba cin phong san xuét 1-131, Vién NCHN Da Lat. Toéng cong ¢6 206 mau khéng khi duoc
ldy trong ca nam 2015. Tir d6, tac gia da dua ra cac théng ké va danh gid nong d6 1-131
khao sat dugc dua trén céc tieu chuan hién hanh. Trén co s¢ do, bai bao ciling di rat ra mot
s6 két luan nhu: mdi twong quan giita nong d6 1-131 trong khong khi va san luong 1-131
duoc san xuat 12 rat yéu; nong do trong ca ba phong 1a twong di cao; thoi diém dat cuc dai
cia nong do trong cac phong la khdng cb dinh. Pay ciing 1a cac khuyén cao dugc dua ra
nham gép phan giam thiéu lidu chiéu trong nhan dugc cho cac NVBXO
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