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ABSTRACT

Effects of radiation have increasingly received social consideration due to immediate
and long-term impacts on human health and surrounding environment. The radiation
is composed of natural and artificial radiation (85% and 15%, respectively); in
particular, artificial radiation derived from the medical occupies of about 14%. This
study was done with a case study of the Ninh Kieu district, Can Tho city to provide a
benchmark of current status of radiation for professional staffs and policy-makers to
be able to release appropriate management policies.

This study used special radiation-measuring equiment to measure the available
radiation dose according to a grid square of 500 x 500 m. Spatial interpolation of the
radiation was done with the application of the Kriging approach. The exposure dose
of medical radiation installation was measured when radiation-device was operated.
In addition, radiation-safety implementation was also analysed and possible solutions
were proposed in order to improve the safety issues.

In general, the radiation background of Ninh Kieu ranged from 0.10 to 0.30 uSv/h.
The exposure dose released to the external environment when x-rays screening was
operated was within the acceptable limitation according TCVN 6561: 1999. About
94% of medical radiation installations fell in the safety regulations according to the
Circular No.13/2014/TTLT-BKHCN-BYT.

TOM TAT

Tac dong cua burc xa ngay cang dwoc xa hoi quan tam do nhitng anh huong tuc thoi
va ldu dai lén sirc khde con nguoi va méi treong. Bire xa gom cé bike xa ti nhién va
nhdn tao (85% va 15%, twong 1img); trong d6, birc xa nhan tao ¢6 nguon goc tiry té la
14%. Nghién ciru dwoc thuc hién trén dia ban qudn Ninh Kiéu, thanh ph5 Can Tho
nham cung cap dir liéu hién trang buc xa dé nha quan Iy dwa ra chinh sach quan Iy
thich hop.

Nghién ciru nay sir dung thiét bi do sudt liéu birc xa méi truong theo ludi do duwgc
thiét lap trude voi khodng cach 500 x 500 m. Phurong phdp noi suy Kriging duoc s
dung dé ngi suy gid tri birc xa theo khong gian. Sudt lleu tai cdc co's6'y té duge do khi
thiét bi birc xa hoat dong. Ngodai ra, cdac thong tin vé thuee hién an toan birc xa tai co
$G'y té duwgc thu thip dé danh gid va dira ra gidi phdp cdi thién an toan bike xa tai co
SO.

Nhin chung, birc xa nén t nhién ciia qudn Ninh Kiéu ¢6 gia tri tw 0,10 dén 0,30
uSV/h. Liéu chiéu xa khi chup X-quang thodt ra méi truomg nam trong gici han an
toan theo TCVN 6561:1999. Khodang 94% co so'y tévi pham vé thure hién quy dinh an
toan bikc xq theo quy dinh tai Thong tw 13/2014/TTLT-BKHCN-BYT.

111



Tap chi Khoa hoc Truong Pai hoc Can Tho

1 GIOI THIEU

Chat lvong moi trudng ngay cang thay doi lam
anh huéng truc tiép dén cudc séng con ngudi va
mot trong nhitng yéu t6 ké ctia moi trudng co thé
gy nguy hai dang ddi v6i strc khoe ciia cong ddng
la birc xa phat ra tir cic nguyén t6 phong xa tu
nhién hoic tir cac thiét bi birc xa (Noz va Maguire,
2008). Nguon birc xa dugc hinh thanh tir cac
ngudn nhu: (i) Vat chét ty nhién; (i) Tia vii try; va
(iii) Buc xa nhan tao. Nguén btrc xa phat ra cac tia
buc xa (alpha, beta, tia X va gamma) khong thé
nhin théy hay cam nhan duoc ma chi nhan biét
thong qua cac thiét bi do dac chuyén dung. Suét
liéu hiéu dung turong duwong hang nam trén thé giéi
cua ngu@)n burc xa tu nhién 1a 85% va nguén birc xa
nhan tao 1a 15% (chu yéu 1a thiét bi buc xa y té,
14%) (UNSCEAR, 2008).

Ngiy nay, hé thong thong tin dia 1y (GIS —
Geographic Information System) da nhanh chong
tr6 thanh mot cong cu tro gitp ra quyét dinh tich
cuc, tir cong tac quan 1y dén quy hoach & mot sb
linh vuc quan trong nhu tai nguyén thién nhién va
mdi truong, ky thuat ha tﬁng va kinh té xa hoi
(Tran Vinh Phudc, 2001). Mot trong nhimg tinh
ning quan trong cua cac phan mém GIS hién nay la
kha ning phan tich khong gian, cu thé 1a cong cu
noi suy (vi du: Phuwong phap ndi suy Kriging
(Stein, 1999) nham tao ra dugc sy phan b6 khong
gian clia cac bién can quan tam; vi dy, thong qua
viéc do dac mot sd diém quan tric vé chat luong
nudc mit trén hé thong séng Ogun-Osun & Nigeria,
dic tinh tai nguyén nudc mit cua ca hé thdng song
da duoc giai doan véi dg tin cdy khoa hoc cao (Oke
va Ogedengbe, 2013). Quantum GIS (QGIS) la
mot tmg dung GIS mi ngudn md, cho phép nguoi
dung bién tap dit liéu khong gian va dir liéu thudc
tinh nhu cac phﬁn mém thuong mai khac. Bén canh
d6, QGIS con cung cap cho ngudi ding bd cong cu
thdng ké, xtr Iy dit liéu mot cach hiéu qua nhanh
chong (Nguyén Hiéu Trung, 2011).

Quan Ninh Kiéu (Hinh 1) (v&i mat d6 dan s 1a
8.737 ngudi/km?; theo Nién giam Théng ké Can
Tho nim 2013) 1a khu vuc trung tdm cua thanh phd
Cén Tho. Trén pham vi toan thanh phd, sb co s co
s dung ngudn birc xa (may X-quang) tap trung
cao nhat & quan Ninh Kiéu (chiém khoang 53%
clia toan thanh phd) (S¢& KH&CN Tp. Cin Tho,
2013). Dé han ché nhung tac hai cua birc xa tdi strc
khoe nguoi dan va moi truong song viéc lap ban do
bure xa nén ty nhién va danh gia cac mdi nguy hiém
clia cac co s& buc xa 1a rat can thiét nhdm hd tro
cong tac danh gia xu hudng thay dbi (néu c6) theo
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thoi gian do tac dong ctia cac tién trinh tw nhién va
phat trién cua cac hoat dong kinh té-xa hoi. Do
vay, nghién ctu ndy dugc thyc hién nham xay
dung hién trang buc xa nén tu nhién va danh gia
murc d6 an toan birc xa & cac co sO'y té trén dia ban
khu vie nghién ctru; ddy 1a co so quan trong nhim
hd tro cac nha quan ly trong cong tic dam bdo an
toan birc xa néi chung va tai cac co sd y té néi
riéng cling nhu dua ra cac chinh sach quy hoach va
quan 1y viéc sir dung cac ngudn birc xa mot cach
hop ly.
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Hinh 1: Khu vue nghién ciru (Quén Ninh Kiéu,
Thanh Pho Can Tho)

2 PHUONG PHAP NGHIEN CUU

106 diém do birc xa moi trudng va 18 co so y té
¢6 sir dung ngudn birc xa X-quang trén dia ban
Quan Ninh Kiéu, thanh phé Can Tho dugc tién
hanh do dac tir thang 10/2013 dén thang 11/2014.
Theo (TLTK) thoi gian tir 20h00 d€m hém trude
dén 10h00 sang hom sau 1a khoang thoi gian ma
suat lidu phong xa dat cao nhat trong ngay; do vay
trong nghién ctru nay, thoi gian tién hanh do dac
suat lidu duoc tién hanh tir 7.00h dén 10h00 sang
trong ngay.

2.1 Lap lwéi do suét lidu

Nguyén Trung Kién (2013) cho ring khoang
cach cac diém xa trinh tir 300 dén 500 m dé do buc
xa mdi truong 1a phu hop. Cac diém do duoc xac
dinh trudc bang cach chong 16p ban do ranh gidi
hanh chinh Quan Ninh Kiéu 1én ban dd sin co
trong phan mém Google Earth va tao luéi diém do
v6i khoang cach trung binh 1a 500 m. Méy do suét
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liéu xach tay INSPECTOR EXP! duogc sir dung dé
do suét lidu tai diém khao sat két hop véi thiét bi
dinh vi toa do toan cau GPS (dé xac dinh toa do
diém quan tric). Trong qué trinh do, may do lidu
duoc van hanh lién tyc, dat song song va cach mat
dat 1 m trong sudt thoi gian xa trinh. Tai vi tri do,
thiét bi duoc van hanh trong khoang thoi gian tir 3
dén 7 phut dé dat su 6n dinh cua may trudc khi
thuc hién do dac va ghi nhan s6 liéu.
2.2 Phwong phap do dac va ghi

Phuong phap ndi suy khong gian Kriging
(Stein, 1999) duoc sir dung dé xac dinh phong birc
xa moi truong cho toan bd khu vue nghién ciru. Dé
két qua ndi suy co sai s thap nhat, dit liéu dau vao
can tudn theo qui ludt phan phéi chudn (Phan Thi
San Ha va Lé Minh Son, 2006).

Ngoai ra, dé danh gia do tin cdy cia phuong
phap nodi suy Kriging, két qua ndi suy dugc kiém
chimg thong qua gia tri do sut liéu thyuc té. Cac
diém do nay ddc 1ap so vdi cac diém do duoc st
dung dé nodi suy phong birc xa va dugc phan bd
trén toan ving nghién ctru (tp trung nhidu vao khu
vuc c6 gia tri suat liéu ndi suy cao) (Hinh 2).
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2.3 DPanh gia hién trang an toan birc xa tai
co SO’y te

Hién trang an toan burc xa (ATBX) tai cac co so
y t& duoc danh gia qua cac ndi dung quy dinh thuc
hién an toan buc xa theo Thong tu lién tich sd
13/2014/TTLT-BKHCN-BYT (B Khoa hoc Cong
nghé va BO Y té, 2014). Cong tac do suét liéu dugc

! Inspector EXP Digital Geiger Counter with External
Pancake Probe;
http://www.geigercounters.com/EXP2.htm
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thuc hién khi thiét bj X-quang hoat dong va két qua
do dac dwoc ddi chiéu voi TCVN: 65612-1999
(Tdng cuc Tiéu chuan Po ludng Chét lugng, 1999)
va Thong tu 19/2012/TT-BKHCN (B¢ Khoa hoc
Cong nghé, 2012a) dé danh gia mirc an toan.

Cin cir theo quy dinh cta Théng tu lién tich s6
13/2014/TTLT-BKHCN-BYT va huéng dan danh
gia viéc thuc hién ATBX tai cac co sd y té ciia Cuc
an toan va buc xa hat nhan, néi dung danh giad
ATBX tai cac co s y té ¢ sir dung may X-quang
trén dia ban nghién ciru bao gdm:

— Chap hanh cic quy dinh vé
cép phép;

— Quyét dinh bd nhiém ngudi
toan burc xa;

khai bao, xin
phu trach an

— Nguoi phu trach an toan da
nhan vién buc xa;

c6 chung chi

Pao tao an toan birc xa cho nhan vién;

— Thuc hién theo ddi lidu c4 nhan cho nhan
vién burc xa;

— Trang thiét bi bao ho va kiém soat ATBX;

— Quy trinh huéng din van hanh thiét bi an
toan;

— Cong tac ung pho su cd bre xa;

— Thuc hién cac quy dinh ddm bao an ninh
nguodn buc xa;

—  Thuyec hién kiém tra chat luong thiét bi, kiém
xa dinh ky khu vyc lam viéc;

— Bién canh bdo buc xa (thiét bi birc xa, noi
st dung thict bi birc xa, thiét bi dang hoat dong).

Do cac may X quang dugc dat trong cac phong
che chén chi dé tranh 10 ri tia birc xa ra mdi trudng
bén ngoai, nghién ctru da tién hanh do suét lidu tai:
(i) Bon mit xung quanh phong dit may X-quang &
vi tri cach tuong 20 cm; (ii) Clra ra vao phong
may; va (iii) Vi tri k¥ thuit vién van hanh may.

3 KET QUA VA THAO LUAN

3.1 Bin dd birc xa nén ty nhién

3.1.1 Hién trang birc xq tai cac diém do

Gi4 tri sudt lidu moi truong tai cac diém do
duoc thé hién ¢ Hinh 3. Két qua cho théy gia tri
suét lidu birc xa trung binh thu dugc 13 0.19 pSv/h
(voi do léch chuén 1a 0,038) cao hon gia tri trung
binh cua thé giéi (0.12 uSv/h) (IAEA, 2008). Hau
hét cac diém do déu cho gi4 trj cao hon so véi gia
tri trung binh ctia thé giéi va khong ¢ diém vuot
quéa gidi han lidu 0.57 uSv/h theo khuyén céo cua
Uy ban Qudc té v& an toan phong xa (ICRP, 2000).
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Hinh 3: Suit liéu do méi trudng tai khu vwe nghién ciru

3.1.2  Bdn do birc xa nén tu nhién

Suit lidu birc xa nén tu nhién tai quin Ninh
Kiéu co gia tri bién dong tir 0,10 dén 0,30 pSv/h
(Hinh 4 va Hinh 5). Céan clt vao muc phong trung
binh ciia thé gidi va khuyén cao ciia Uy ban Qudc
té v& an toan phong xa (ICRP, 2000) giéi han liéu
cho cong chung khong lam viéc trong moi phong
xa 1a 0,57 uSv/h (5 mSv/nam). Muc d6 birc xa cua

phong moéi truong quan Ninh Kidu co gia tri sudt
liéu nam trong khoang tir 0,10 dén 0,30 uSv/h
khong anh huéng dén stc khoe cho cong ching.
Hinh 6 thé hién cac diém do kiém chimg két qua
nodi suy khong gian; cac diém do nay tip trung &
khu vue ¢6 strc lidu burc xa cao. Bang 1 thé hién két
qua ndi suy (voi sai s6 ndi suy & cac diém do la +
0.035), qua d6 cho thiy gia tri noi suy phi hop véi
két qua thuc do.
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Hinh 4: Bén dd birc xa nén ty nhién

Hinh 5: Phan b6 khong gian duwong dong
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Hinh 6: Vi tri cic diém do kiém tra

Bang 1: So sanh két qua ndi suy va thuc té

Ky ] Ké;t- qua Gia tri

Stt hiéu Toa do noi suy do
* (uSv/h) (uSv/h)
1T 13'59‘7“9‘;; 0.204 0.175
2 ™ }gg‘;g; 0.201 0.177
30M™ ig'g;ggg 0.198 0.191
4 T4 %3'50;55;32 0.191 0.193
5 TS igg‘;ggg 0.207 0.183

6 T6 }g'sogggg 0.207 0.225
7T oaaeee 0207 0.187

3.2 Hién trang an toan birc xa tai cic co s¢
y té

3.2.1 Két qua khao sat tinh hinh thuc hién an
toan burc xq tai cdc co so'y té

Quan Ninh Kiéu hién c6 18 co s& buic xa y té
v0i 32 phong X- quang ¢6 sir dung mdy phat tia X
dé phuc vu kham chita bénh va 90 nhan vién buc
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xa lam vi€c tai co' so. Ket qua danh gia (Bang 2)
cho thay, s co s¢ y té thyc hién chua t6t / vi
pham vé ATBX la 17 (94,4%), tap trung & 4 noi
dung sau:

— Dao tao an toan birc xa cho nhan vién (4): 8
co sO (44,4%) chua thuc hién dao tao vé ATBX
cho tat ca nhan vién.

— Thyc hién theo ddi liéu ca nhan cho nhan
vién buc xa (5): 2 co s (11,1%) chua trang bi du

lidu ké ca nhan cho nhén vién birc xa.

— Trang thiét bji bao ho va kiém soat ATBX
(6): 16 co s (88,9%) c6 trang bi nhung nhén vién
khong mic yém chi dé bao co thé khi van hanh
may X-quang.

— Cong tac tmg pho sy ¢b birc xa (8): 15 co SO
(83,3%) khong thuc hién dién tap tng phé su cb
btrc xa theo quy dinh.

— Viéc vi pham vé ATBX tai céc co s y té do
cac nguyén nhan sau:

— Co s0 cht quan khong cép nhat kip thoi quy
dinh méi vé linh vuc bic xa. Nhu quy dinh thuc
hién dién tap img phé su ¢d buc xa tai co s& duge
quy dinh & Thong tu 24/2012 /TT-BKHCN (Bo
Khoa hoc Céong nghé, 2012b) nhung da sb co s&
khong biét quy dinh nay.
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— Nhan vién buc xa chua nhan thirc déy du,
thiéu ky luét trong viéc tuan thii quy dinh ATBX.
Tét ca céc s& co trang bi 4o chi dé bao vé khai tac
hai ctia tia X khi van hanh thiét bi X-quang nhung

Bing 2: Panh gia thuc hién ATBX tai co' sé'y té
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nhan vién khong mac do méc vao khong thoai mai,
tam ly chu quan do chua c6 tac hai truc tiep xay ra.

Ché tai xir phat chua cao, chua du strc ran de vi
pham; cong tac thanh kiém tra chua triét de.

Panh gia viéc thwe hién ciac quy dinh ATBX

Tén co s6'y té

H AW GG O G O aay

Bénh vién Mat-Rang-Ham mat

Bénh vién 121

Bénh vién Pa Trung wong Can Tho

Bénh vién Y hoc Co truyén thanh phé Cén Tho
Bénh vién Phu san Quéc té Phuong Chéau

Bénh vién Da khoa thanh ph6 Can Tho

Bénh vién Ung btru thanh phé Can Tho

Bénh vién Nhi dong thanh phd Can Tho

Bénh vién Tai —Miii —Hong thanh phé Can Tho
Bénh vién Truong Pai hoc Y Dugc Can Tho
TT Chuan doan Y khoa thanh ph6 Can Tho
Cty TNHH Bénh vién Thanh Quang

Cty TNHH Phong kham Da khoa Van Phude
Cty C6 phan Kham chita bénh Pa khoa Hoan Hao
Cty TNHH MTV Bénh vién Mekong Can Tho
HKD BS Mai Trong Thich

Phong khdm Da khoa Nguyén Thai Hoc
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Tong sb co so: 18
SO co s6 thuc hién tot: 1
S6 co so thuc hién chua tot: 17

Ghi chii: (+): Thuc hién ddy dii va (-) C6 thyc hién nhung chwea ddy dii theo quy dinh ciia Thong te lién tich so
13/2014/TTLT-BKHCN-BYT (B¢ Khoa hoc Cong nghé va B¢ Y té, 2014), theo khao sat truc tiép trén dia ban nghién

ciu, khéng c6 co sé'y 1é ndo khong thiee hién theo qui dinh

3.2.2 Danh gia an toan suat liéu birc xa tai co
SOy té

Do cic may X-quang y t& déu duoc dit trong
cac phong ¢ dugce che chan chi dé tranh ro tia birc
xa ra mdi truong nén dé tai da tién hanh do suat
lidu cac miat xung quanh phong dit may X quang
tai vi tri cach vach tuong 20 cm, tai cic ctra ra vao
phong va tai vi tri k§ thuat vién van hanh may. Két
qua do lidu buc xa tai 18 co s& blc xa voi 32
phong may X-quang nhu sau:

Suét lidu tai yi tri k¥ thuat vién van hanh may:
Twr 0,02 uSv/h dén 0,90 puSv/h .

Suét’liéu xung quanh phong X-quang: Tu 0,23
uSv/h dén 0,50 pSv/h.

Gia tri do dugc nam trong gidi han an toan theo
tiéu chuin Viét Nam TCVN: 6561-1999 (Téng cuc
Tiéu chuin Po luong Chit luong, 1999), Thong tu
19/2012/TT-BKHCN (B¢ Khoa hoc Cong nghé,
2012a). Tét ca cac co s& blrc xa trén dia ban quén
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Ninh Kiéu déu thuc hién tot viéc che chan birc xa
bao dam an toan sirc liéu birc xa cho nhan vién birc
xa, nguoi dan va moi truong xung quanh.

4 KET LUAN

Nghién ctru da dua ra dugc ban dd bure xa nén
tu nhién moi trudng va hién trang an toan buc xa
tai cac co so y té thudc quan Ninh Kiéu, thanh phd
Céan Tho. Gia tri phong méi truong nim trong
khoang trung binh ciia thé gidi, an toan cho nguoi
dan ciing nhu co so dé tinh toan, danh gia sut liéu
tai cac co s X quang y té. Tét ca cac co sd birc xa
trén dia ban quan Ninh Kiéu déu thuc hién tdt viéc
che chén birc xa bao dam an toan birc xa cho nhan
vién bic xa, ngudi dan va moi truong xung quanh.
Tuy nhién, viéc tuan thi quy dinh vé an toan con
mdt sb han ché nhu: (i) Ky thuat vién khong mic
bao hd an toan khi van hanh may X quang; (ii)
Khong dién tap tmg pho su c¢b nén khi xay ra su cb
s€ khong trng pho kip thoi.
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Két qua thu dwoc cta nghién ciru khong chi thé
hién nén blc xa nén ty nhién hién nay cta vung
duoc khao sat ma con cung cép b6 co so dir liéu
quan trong dé danh gia va so sanh birc xa nén tu
nhién cta toan thanh phd ciing nhu khu vuc khao
sat khi c¢6 nhitng su c¢b vé buc xa, su ¢b vé hat nhan
anh huong dén moi truong ciia thanh phd Can Tho.
Bén canh d6, két qua cua nghién ciru ciing gop
phin hd trg cong tac quan tric va canh bdo phong
xa moi truong theo quy dinh cua Luat Nang lugng
nguyén tir 2008 (Qudc hoi, 2008).

Thoi gian khdo sat thuc dia van con han ché
(sut lidu tai mdi diém chi dugc do mot lan), do
vay nhom nghién ctru dé nghi viéc khao sat thuc
dia can duoc thuc hién trong khoang thoi gian dai
hon va dam bao viéc do dac suét lidu duoc thuc
hién 1ap lai theo thoi gian.
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