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TOM TAT
Phong xa méi trwong 1 mét trong nhiing chi so chdt lwong quan trong cia moi
trieong dwoc X8 héi dac biét quan tam Vi nhitng tdc déng cua tia phong xa én co thé
con nguoi, tuy khong nhdn biét diroc bang cdac gide quan nhwng cé thé anh hirong
dén sirc khoe va gay ra nhing hdu qua nghiém trong cho con nguoi. Nghién cizu nay
thirc hién khdo sat, quan trac 16 vi #ri trén dia ban thanh pho Long Khdnh bang
phuwong phdp do sudt liéu gamma trong khdng khi. Sudt lieu gamma tgi 16 v; tri nay
diroc xdc dinh bang mdy do liéu gamma POLIMASTER dat cach mdr dat 1 m. Cac vj
tri lay mdu dong thoi duwoce xdc dinh vi tri bang thiét bi dinh vi GPS eTrex Legend
HCx sai s tir 0 dén 5m. Két qua khdo sat cho thdy sudt lieu gamma tai cac vi tri
khdo sdt trén dia ban thanh phé Long Khanh nam trong khodng tir 0,06 uSv/h dén
0,13 pSv/h, gia tri trung binh vao khodng 0,095 uSv/h. Sudt liéu nay thdp hon tiéu
chudn cho phép cia Uy ban Qudc té vé An toan biic xa (ICRP).
Tir khéa: Suat liéu gamma trong khéng khi, may do liéu gamma POLIMASTER,
Long Khanh
1. Pit van dé trang thai kich thich khac nhau, khi tro
Buc xa gamma la buc xa dién tir cé vé trang thai co ban s& phat ra cac buc
buéc s6ng nho hon 10~ ''( m) vatinsé  xa gamma. Trong tu nhién, buac xa nén
I6n hon 30.10'8( Hz) . Nang luong buc  trén bé mat Trai Pat gdm hai thanh
Xa gamma trong cac phan rd phong xa  phan: phan tha nhit 1a cac buc xa
¢6 nang luong vao khoang 0,1 keV dén gamma dén tir vii try, phan con lai 1a
khoang 8 MeV. Cac tia gamma dén tir  céc nhan phdng xa trong céc 16p dat da,
vii try tham chi ¢6 ning luong rit cao  ngudn nuéc bén trong vo Tréai Dat. Vé
trong khoang 100 TeV dén 1.000 TeV.  yéu té chu quan, trong qua trinh san xat,
Trong qué trinh phan rd phéng xa cia  ché tao va nghién cau, ching ta c6 thé
cac ddng vi, bic xa dién tr gamma sir dung céc vat liéu cd chira cac nguyén
dugc phét ra cung véi cac quéa trinh 6 6 1an cac dong vi phong xa. Cac vat
phan khac nhu ra alpha va phan ra liéu chdng ta st dung s€ phat cac bic xa
beta... Trong cac qua trinh phan rd alpha  gamma ra moi truong xung quanh lam
va phan rd beta, cac hat nhan con & cac
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anh huong dén stc khoe cua cong ddng
cu dan.

Cac nguyén té chinh déng gop vao
qua trinh phan i gamma dén tir chudi
phong xa tu nhién cua 28U, 22Th va
40K, C4c birc xa gamma co6 nang luong
cao c6 thé danh bat cac electron ra khoi
I6p vo nguyén tir gay ra hién tuong ion
hoa, tiéu diét cac té bao sbng 1am nguy
hai cho suc khoe con nguoi. Tuy nhién
néu co thé con ngudi nhan mot suét liu
nho thi mac d6 anh hudng cua buc xa
gamma la khong déng ké. Theo khuyén
céo cua Uy ban Quéc té vé An toan buc
xa ICRP, liéu bic xa an toan ddi voi
cong chung khong duoc vuot qua
ImSv/nam (ICRP, 1993).

Khao st suat liéu gamma trong nha
va ngoai troi da duoc thuc hién ¢ nhiéu
noi trén thé gidéi. Mot trong nhitng
nghién ctru dau tién do phong buc xa
gamma mdi truong duoc tién hanh tai
Phan Lan trong hai nim 1986-1987 do
Arvela, H., Markkanen, M., Lemmala,
H. & Blomqgvist, L. (1989). Nhom
nghién ciru nay da tién hanh khao sat
suat litu gamma trong moi truong tai
Phan Lan sau tai nan tai nha may dién
hat nhan Chernobyl 1986 dung 6ng dém
Geiger-Miiller. Két qua khao sat cho
thay suat liéu gamma trong méi trudng
tai trung tm mién nam Phan Lan & mirc
phoi nhiém vuot qua 0,03 pSv/h, cac
khu vuc c6 suat lidu vuot qua 0,1 puSv/h
la rat hiém. Ti Ié liéu trung binh tai 461
d6 thi tai Phan Lan vao khoang 0,027
uSv/h. Nam 2002, nhom nghién ctu
dén tr Cong hoa Sip (Cyprus) goém
Michalis Tzortzis va cac cong su da tién
hanh do suét lidu gamma trong nhiéu
mau da 6p lat granit nhap khau tir Sip
st dung trong nganh xay dung bing
phuong phap quang phd gamma co do
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phan giai cao. Két qua cho thdy tong
suit liéu hiéu dung trong nha tir 0,02
mSv/nam dén 2,97 mSv/nam. Trong cac
mau khao sat c6 25 mau dap tng gigi
han liéu, 02 mau c6 gidi han lidu lan
Iuot 1a 1 mSv/ nam va 1,52 mSv/nam
trén va 01 mau cd gidi han lidu cao dat
muc 2,97 mSv/nam vuot xa ngudng an
toan. Nam 2014, nhom Mahmoud
Pashazadeh A va cé4c cong sy tién hanh
do suit lidu gamma ngoai troi va trong
nha tai thanh phé Bushehr, noi c6 nha
may dién hat nhan dang hoat dong dé
xac dinh liéu hiéu dung hang nim. Két
qua cho thay suat lieu gamma trung
binh cua cac phép do ngoai troi va trong
nha lan luot 1a 51,8+8,8 nSv/h va
60,2+ 7.2 nSv/h. Liéu hiéu dung hang
nam cua buc xa gamma la 0,36
mSv/nam, thdp hon muc trung binh
toan cau. Ngoai cac nhom ké trén, ¢ cac
nude khac ciing tién hanh do sut liéu
gamma dé danh gia mirc d6 anh huong
ctia buc xa nay dén méi truong.

O trong nudc, dién hinh nim 2014,
tac gia Tran Qudc Diing chu nhiém dé
tai cing cac cong sy ciing tién hanh
danh gia phéng xa ty nhién va liéu
chiéu ngoai tai 7 khu vuc huyén thi va
thanh phd thudc tinh Binh Duong,
khao sat bang céc thiét bj do liéu xach
tay. Két qua cho thdy suat liéu trung
binh trén toan tinh Binh Duong la
1,376 mSv/nim va dai liéu do duoc
trong khoang 0,148+ 3,049mSV/nam.
Trong khi d6 gié tri trung binh cua suat
lidu cua cac tinh Nam Bo la 1,498
mSv/nam. C6 thé nhan thiy suat lidu
trung binh cua tinh Binh Duong thip
hon so véi muc trung binh. Nam 2020,
tinh Quang Binh da thuc hién khao sat
suat liu & 09 huyén thi thuoc tinh
Quang Binh str dung pho ké gamma
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dung detecto ban dan HPGe. Két qua
cho thay suat liéu hiéu dung thay doi
trong khoang tur 0,062 pSv/h — 0,112
puSv/h véi gid tri trung binh 0,076
uSv/h (Phan Thanh Ha & V& Thi Hong
Anh, 2021).
2. Poi twong, pham vi nghién ciu va
phwong phap nghién ciru

Pham vi nghién ctu cua dé tai la
xéc dinh suét liéu gamma tai 11 phuong
va 4 xa thuoc thanh phd Long Khanh
tinh Bong Nai. Thanh phé Long Khanh
voi toa dd dia i tr 10°56'24"B
107°1429"D dén 10,94°B
107,24139°D. Thanh phé cd 191,75
km? dién tich dat tu nhién (Wikipedia).
Dia hinh thanh phé Long Khéanh chu
yéu la ddi nui va dong bang. Khu vuc
dong bang nam vé phia déng va phia
tdy bic cua thanh phé Long Khanh.
Trong khi d6 cac ddi cao va ndi nho
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nam rai rac chu yéu & phia bac va dong
nam thanh phé (Meeymap, 2023). Long
Khéanh nim trong viing c¢é khi hau nhiét
déi gio mua can xich dao, c6 hai mua
twong phan nhau (mua khd va mua
mua). Muia kho tir thang 12 dén thang 3
hoac thang 4 nam sau (khoang 5 — 6
thang), mua mua tir thang 5 dén thang
11 (khoang 6 — 7 thang). Thanh phé
Long Khanh c6 04 nhém dit chinh:
nhom dat do trén da bazan chiém
62,6%, nhom dat den trén da bazan
32,7%, dat da bot chiém 3,5% va dat
tang mong chiém 1,2%. Vé tinh hinh six
dung dat, dién tich s dung dit néng
nghiép 1a 15.908,74 ha, dat phi néng
nghiép chiém 3.389,09 ha, trong d6 hai
khu céng nghiép Long Khanh va khu
cong nghiép Sudi Tre cb téng dién tich
414 ha. Hinh 1 trinh bay ban db khu
vuc nghién cau (Meeymap, 2023).

Baoc Quang

Bao Quang

Hinh 1: Ban do khu vic nghién citu
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Pi c6 nhiéu cong trinh nghién ciu
vé quan tric méi trudng va cac anh
huong cua nod toi siac khoe nguoi dan.
Tai tinh Dong Nai, vin dé khi phong xa
trong moi treong anh huodng toi stc
khoe dan ching rat dugc quan tam.
Nam 2014, nhém tac gia Dinh Duy
Khanh, Nguyén Trung Kién va Poan
Hung Minh d tién hanh khao sat va do
dac phdng phéng xa moéi truong, tinh
toan liéu hap thu do bic xa gamma gay
ra trén dia ban toan tinh. Két qua cho
thay cac chi s phong xa déu & muc
thap, khdng phat hién céc vi tri ¢ chi
s6 ngudng phong xa vuot xa ngudng an
toan. Tuy nhién dé c6 thé danh gia hoan
thién hon nita vé anh hudng ciia phong
Xa ty nhién dén dan chdng thi can phai
khao sat do dac tiép tuc dé cung cip sb
liéu cho c&c nha quan 1i méi truong.
Trong khao sat nay, chung t6i danh gia
riéng suat liéu gamma trong khu vuc
cac phuong, xa thugc thanh phd Long
Khénh.

Phuong phap nghién cltru dugc st
dung trong khao sat suat liéu gamma
trong khdng khéng khi tai thanh phé
Long Khanh la phuong phéap xa trinh

duong bd. Phuong phap nay cho ta biét
téng suat lidu chiéu ngoai cua mat dat
va tia v@i tru ma con ngudi phai chiu
theo thoi gian.
3. Noi dung nghién céu thuc nghiém
3.1. Thu thdp sé liéu sudt liéu gamma
Pé tién hanh do suét liéu gamma tai
c4c vi tri da duoc hoach dinh san theo
lu6i lay mau, ching tdi da tién hanh lay
mau tai 16 mau tai 11 phuong va 4 xa
thudc thanh phd Long Khanh. Trong dé
tai phuong Bao Vinh ching toi lay 02
mau. Toa do cua diém do duoc xac dinh
bang thiét bi dinh vi GPS eTrex Legend
HCx sai s6 tir 0 dén 5m. Gia tri tai mot
diém duoc xé&c dinh bang may do suat
licu gamma Polimaster PM1405, két
hop voi thiét bi dinh vi GPS dé ghi lai
vi tri. May do liéu ludn duoc dit song
song va cach mat dat 1 m. Tai mdi vi tri
duoc tién hanh do 10 1an gia tri suit
liéu, sau d6 tinh gia tri trung binh va ghi
vao nhat ky xa trinh.
32. Miy do suit
Polimaster PM1405
Hinh 2 1a may do suat liéu gamma
Polimaster PM 1405, Bang 1 trinh bay
mot s6 thdng sé cua thiét bi.

lieu gamma

Bang 1: Thong sé may Polimaster PM1405

Dai

Thiétbi Daililu Diido  ning  Detector  cnede - Treng - Kich
| dém xung lugng  thudc
wong
0-50 mR/h
0, - i -
Polimaster 0-1.000 —1%0) 30+ Geiger- 4 444450, g5y 150X
PM1405  (uSvih) 50200 1250 Muller oSl 80X 30
H mR/h  (keV)  ciasé ap 9 (mm
(£20%)
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Hinh 2: Thiét bi do gamma Polimaster PM1405

3.3. Két qud va bién lugn toa do va suit liéu cac diém duoc trinh
Tién hanh do tai 16 diém cua  bay ¢ bang 2.

phuong x4 tai thanh phd Long Khénh,
Bang 2: Sudt liéu cdc phwong xa tgi thanh pho Long Khanh, tinh Pong Nai

Phuing, xi S(‘;ztvl;ﬁ)“ (ﬁgsf I}:’;‘;) Vi tri
Béo Vinh 0,10 0,876 10°56°33’ B, 107°14°39”° B
Bau Sen 0,08 0,701 1095529’ B, 107°13°48”° B
Phut Binh 0,07 0,613 10°54°51°° B, 107°14°7° B
Sudi Tre 0,12 1,051 10°56°47°° B, 107°13°9”° B
Xuan An 0,08 0,701 10°56°00°" B, 107°14°52>° P
Xuan Binh 0,07 0,613 10°55°58’ B, 107°14°36”° B
Xuan Hoa 0,06 0,526 10°55°7°° B, 107°15°22>° B
Xuan Lap 0,09 0,788 10°55°6>° B, 107°11°30”° b
Xuan Tan 0,08 0,701 1095421’ B, 107°13°56>° B
Xuan Thanh 0,13 1,139 10°56°12°° B, 107°15°3’ B
Xuan Trung 0,12 1,051 10°56°18”’ B, 107°14°55>* B
Xi Bao Quang 0,12 1,051 10°57°00°° B, 107°16°27>° B
X4 Bau Tran 0,07 0,613 10°55°26°° B, 107°15°41>° B
X3 Binh Loc 0,11 0,964 10°58°12°° B, 107°14°14”° P
X& Hang Gon 0,13 1,139 10°53°16”’ B, 107°13°20”° B

Két qua xac dinh suat liéu gamma  tri ngudng suat lidu an toan dugc trinh
tai cac vi tri khao sat trén dja ban thanh  bay trén biéu do hinh 3.
phd Long Khanh duoc dbi sanh vai gia
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Hinh 3: Sudt liéu gamma tai cac phuong, x& thanh phé Long Khanh

Theo két qua khao sat, sut liéu
gamma trong thanh phé Long khanh c6
gia tri thap nhat 0,06 uSv/h tai phuong
Xuan Hoa va cao nhat 0,13 pSv/h tai
phuong Xuén Thanh va xd8 Hang Gon.
Trong céc vi tri khao sat, c6 05 phuong
x& cO suat ligu vuot qua ngudng cho
phép. Gi4 tri vugt ngudng trong
khoang 0,051 mSv/nam dén 0,139
mSv/nam 1a khong qua lon. Gia tri
trung binh trong toan thanh phé Long
Khanh vao khoang 0,022 pSv/h (xap xi
0,832 mSv/nam). Trong d6 gia tri trung
binh do dugc tai cic tinh Nam B¢

1,498 mSv/ndm, va tai Binh Duong
nim 2015 1a 1,376 mSv/nim (Tran
Quéc Diing, 2015). Nhu vay so véi gia
tri trung binh trong khu vyc thi suat
liéu gamma tai thanh phé Long Khanh
c6 gia tri twong ddi thap.

Cac gia tri suat liéu gamma duoc
khao sat tai cac vi tri trén dia ban thanh
phé Long Khanh duogc ching toi thé
hién trén ban dd dinh vi GIS céc vi tri
ldy mau duoc trinh bay trén hinh 4 vé
suat liéu gamma phan bd tai thanh phé
Long Khénh.

BAN DO PHAN BO NONG PO GRAMMA TRONG KHONG KHI TAI THI XA LONG KHANH

i

Hinh 4: Bdn do SUat Ileu gamma Long Khanh
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Theo ban d6 khu vuc khao sat hinh
4 ¢6 thé nhan thiy, suat liéu gamma tai
cac phuong Sudi Tre, Xuan Thanh va
Xuan Trung tuong dbi cao so Véi cac
phuong khéc trong thanh phé. Li do co
thé do cac phuong ndy nam trong khu
vuc gan véi hai khu cong nghiép Long
Khanh va khu cong nghiép Sudi Tre caa
thanh phd Long Khanh. Suit liéu
gamma tai ddy tuong ddi cao hon cac
khu vuc khac c6 thé do nguyén nhan ti
cac nguyén vat liéu, thiét bi ding trong
san xuat trong cac khu coéng nghiép co
chta mot lugng nho cac nguyén td
phong xa. Tai xd Hang Gon, suit liéu
cling nam trong nhiing khu vyc cé suat
lieu cao trong khu vuc. Li do cé thé x&
Hang Gon nam trong khu vuc gan céc
khu quén su cua tinh nha. Tuy nhién,
gia tri suat lidu tai cac phuong va x4 tai
thanh phé Long Khanh van thap hon
nhiéu so vai cé&c tinh 1an can va so Vi
gia tri trung binh cua céc tinh Nam Bo6.

Nhin chung suat liéu gamma tai
thanh phd Long Khéanh cé gia tri thap.
Dé giai thich gié tri nay trén co s& khao
sat thd nhudng, dat nén tai Long Khanh
cha yéu 1a dat do bazan c6 chira nhiéu
oxit sat va nhom, trong khi do lai thiéu
canxi magie, ni to, kali. Pac biét hon
nita trong dat bazan chira ham lugng
nguyén t6 uranium va thorium tuong
d6i thap (Pawula, 2022). Ham luong
cac nguyén té kali, uranium va thorium

thip ciing c6 thé 1a mot trong nhing
nguyén nhan suat liéu gamma tai Long
Khanh twong ddi thap.

4. Két luan

Tir s6 liéu khao sat co thé thay suat
lid(u gamma tai cac phuong x& khac
nhau cua thanh phd Long Khénh, tinh
bdng Nai cd gia tri dao dong trong
khoang 0,06 uSv/h dén 0,13 pSv/h. Gia
tri trung binh vao khoang 0,095 uSv/h
hay 0,832 mSv/nam. Gia tri nay tuong
dbi thap so véi cac dia phuong 1an can
nhu Binh Duong c6 suit liéu trung binh
1,376 mSv/nam va suat liéu trung binh
tai cac tinh Nam B6 1a 1,498 mSv/nam
(Tran Québc Diing, 2015). Theo tiéu
chuan an toan bic xa mdi trudng cho
nguoi dan theo UNSCEAR (2000) hay
ICRP (1993) thi suat licu gamma an
toan cho nguoi dan vao khoang 1
mSv/nam. Tai thanh ph Long Khanh
suat liéu cao nhat do duoc la 1,139
mSv/nim tai 02 dia diém khao sat. Suat
licu nay c6 do chénh léch kha nho so
véi tiéu chuan an toan bic xa. Do do,
c6 thé khang dinh buc xa gamma mai
truong tai thanh phé Long Khénh &
muc an toan.

Bén canh do, chung t6i da su dung
thiét bi dinh vi GPS eTrex Legend HCx
dé tich hop thong tin suat liéu 1&n ban d6
vi tri 1dy mau phu vu cho cdng tac quan
li méi truong bac xa trén dia ban tinh.
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ABSTRACT

Environmental radiation is one of the important quality indicators of the
environment that receives special attention from society because of the effects of
radiation on the human body. However, it cannot be detected by the senses. But it
can affect health and cause serious consequences for humans. This study surveyed
and monitored 16 locations in Long Khanh City by measuring the gamma dose rate
in the air. Gamma dose rates at these 16 locations were determined using a
POLIMASTER gamma dosimeter placed 1 meter above the ground. Sampling
locations were simultaneously located using an eTrex Legend HCx GPS positioning
device with an error range of 0 to 5 m. Survey results show that the gamma dose rate
at survey locations in Long Khanh city ranges from 0,06 uSv/h to 0,13 pSv/h; the
average value is about 0,095 pSv/h. This dose rate is lower than the standard the
International Committee on Radiation Safety (ICRP) allowed.
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