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SUMMARY

MEASUREMENTS OF GAMMA RADIATION IN THE ENVIRONMENT
AT SEVERAL SOUTHERN PROVINCES VIET NAM

Evaluating radionuclides activity in the environment is useful in monitoring human health problems.
Radiological aspects of water, soil, and plant in several southern provinces of Vietnam were investigated
to present background information about the radiological levels and assess the associated hazards. The
research results are intended to contribute to the Vietnamese radioactive background database. Ninety-
two environmental samples (28 water, 36 soil, and 28 plant samples) were collected in the year of 2022
and analyzed for 4°K, 2%2Th, 238U, #?5Ra, and **’Cs radionuclides by a High Pure Germanium Detector
(HPGe De) low background gamma spectrometer system. The results show that the activity of radioisotopes
in soil and plant samples at 06 monitoring points has not fluctuated between points and is equivalent to the
values recorded in previous years. Besides, the radioactive isotope “°K in water varies significantly due to
salinity intrusion, other isotopes are consistent with the announced activity range (**Ra in water has a
lower value than Vietnam standards).
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1.GIOI THIEU tc thoi hodc l1au dai, chang han nhu phoi nhiém
Con ngudi lién tuc tiép xdc véi cac bic xa tu Thorium c6 thé gay ung thu phoi, tuyén tuy, gan,
nhién ¢ trén trai dét ké tir khi duoc tao ra. Kién xuong, than va bénh bach hau [2-3]. Do d6, ngay
thirc v& su phan bé hat nhan phéng xa va mic do nay, Viéc con ngudi tiép x(c véi birc xa ion héa 1a
birc xa trong méi trudng 14 rét quan trong dé danh mot trong nhitng chit dé khoa hoc thu hit sy chil y
gi4 tic dong ctia viéc phoi nhiém birc xa do ca hai cua cong ch(fng, Vi bwl’rc Xa cO nguon 96? tu nhién
ngudn phong xa tu nhién va phdng xa nhan tao thir dong gop phan lon tong luong phoi nhiem bic xa
nghiém trén mat dt va ngoai trai dat. Phong xa tu Cua con ngudi [4].

nhién (chudi 2*2Th, chudi 28U va “K, ...) lan rong Ngay nay, nhiéu nha may dién hat nhan c& 16n
trong moi trudng trai dat va ton tai trong cac (ndm ngay trén huéng gié6 mua Pong Bic thdi vao
thanh phan dia chét khac nhau nhu dét, d4, thuc Viét Nam) duoc dua vao hoat dong ¢ viing Nam
vit, cat, nudc va khong khi [1]. Vi vay sau khi tiép Trung Quéc va Pai Loan [5] , viéc quan tric phong
xUc vai birc xa, sitc khoe con ngudi sé bi anh xa moi truong va dién bién khong gian, thoi gian
huéng theo tirng mire d6 va dé lai nhirng hau qua cua chiing 1a dic biét can thiét dé kip thoi phat hién
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céc bién dong, hinh thanh bo khung sé liéu v& nén
phong phéng xa méi truong Viét Nam lam co sé
cho luan chiing danh gia tic dong méi truong va
danh gia liéu birc xa dan ching.

Hoat do cac dong vi phong xa khac nhau trong dat,
nudc, thuc vat dong vai tro thiét yéu ddi véi sirc
khoe cong ddng va méi truong [6-10]. Do do viéc
xac dinh, dinh lugng, md ta dac diém cua muc
ham luong, két qua liéu hiéu dung, tac dong bat
loi, rai ro phéng xa tiém 4n 1 quan trong [11-12].
Mt khéc, sy xuat hién caa céc hat nhan phong xa

2. PHUONG PHAP NGHIEN CUU

2.1.Thu go6p va xir ly
Téng cong cd 92 mau gdbm 28 miu nudc, 36 mau
dat va 28 mau thuc vét duoc thu gop tai cac tinh:
Ninh Thuan, Tay Ninh, Binh Thuan, Thanh phd Ho
Chi Minh, Viing Tau, Tién Giang va Ca Mau (Hinh
1.
+ 28 mau nudéce (ao hd, song) dugc lay ¢ d6 sau
10 — 30 cm so véi mat nude, khéng khuay dong
manh dé tranh bun dat nhim ban vao miu, thé
tich mau 200 lit. Mau lay duoc cho vao binh va
day nap kin. Sau khi dua vé dang tua rin, mau
dugc bao quan trong hop polyetylen.
+ 36 mau dat bé mat duoc lay ¢ do sau 0 - 5 cm,
khéi lwong thu gop khoang tir 2 — 4 kg/mau,
dong goi bang tai polyethylene 2 16p, danh dau
mau roi chuyén vé phong thi nghiém. Tai phong
thi nghiém, mau duoc dé ngoai khdng khi 5 ngay
dé kho hoan toan, sau d6 nghién nho, sang loc
dé thu dwoc miu ddng nhat nhim ngin ngira
hién twong tu suy giam va cho mau vao tdi nilon.
+ 28 mau thyc vat dugc thu gop 1a cay ho 1a kim
(14 thdng). Trong luwgng mau can thu gop khoang
2 — 4 kg tuoi/mau. Mau dugc dung vao tii
polyethylene da danh ddu va chuyén vé phong
thi nghiém [14-16].
Théng tin thu gép mau dugc trinh bay & Bang 1

trong nudc song, hd dan dén phoi nhiém bén trong
va bén ngoai, truc tiép thong qua su phan ra cua
cac hat nhan phéng xa dugc dura vao co thé théng
qua dudng in ubng va hit the va gian tiép khi
chang dugc két hop nhu mét phan vao chudi thirc
an [13].

Trong tdm chinh cua nghién ctu nay 1a xac dinh
hoat do cua cac ddng vi (28U, 22Th, 225Ra, 1¥7Cs
va %K) trong cac mau méi trudng tai mot sé tinh
phia Nam Viét Nam. Tir 6 cung cip bo dir liéu
vao hé théng quan tric méi truong Viét Nam.
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Tién Giang va Ca Mau

Bang 1. Théng tin thu gop mdu
Toa @9 thu gép mau

) ) Poi twgn o . x
Vi tri thu gép 01 tweng Tansuat  So lwgng mau

miu V§y do Kinh d¢
Dit bé mat 11°40°327N; - 109°10°30”°E; Hang quy 8 mau/nim
Ninh Thuan ) 11°25°26°N 109°00°04’E
Nudc song 11°33’19”N  108°59°’18” E Hang quy

189



Poi twong

Toa dd thu gop maiu

Vi tri thu gép N — — Tansuat  S6 lwong mau
mau V§ dé Kinh d¢
Thuc vat 11°28°25"N  109° 0°30”E < f‘ .
mau/nam/loai
10°50°54’N;  106°46°19”’E;
Patbé mat  10°49°26°N; 106°37°39”°E;  Hang quy 12 mau/nim
To. H3 Chi Minh 10°46°23’N 106°40°22"°E
P Nuéc hd 1046°257N; - 106%0°227E; g 8 miu/nim
10°42°47°N  106°44°42"E gauy
Thuc vat 10°47°N 106° 42°E Hang quy 4 mau/nim
Patbé mat  10°53°10” N 108°03°26”E q
Binh Thuan Nuéc hd 11°09°53” N 108°08°24”E  Hang quy < .
mau/nam/loal
Thuyc vt 10°52°50°N  108°03°35"E
Patbé mat  10°21°06°N  107°04°15”E 7
Viing Tau Nuéc hd 10°39°47° N 107°21’26”E  Hang quy ey
Thucvat  10°21°01"N  107°05°48”E awnamvioa
Patbé mat  09°11°10”N  105°08°05”E q
Ca Mau Nudc séng 09°06°50” N 105°09°21” E Hang quy o .
R mau/nam/loai
Thuc vat I1°’10°"N  105°08°05” E
Tav Ninh Patbémat  11°17°47°N  106°08°08”E pr—— 4
y Thucvat  11°17°47°N  106°08°08"E 9% mEwnam/loai
Tién Giang Nudc séng 10°16°47” N 105°53°37” E Hang quy 4 mau/nim

2.2. Phwong phap

Phuong phap phan tich phong xa véi hé phd ké
gamma phong thap 1a phuong phap truyén théng
duoc sir dung dé xac dinh cac dong vi phong xa tu
nhién muc thap. CAc birc xa gamma tuong tac véi
vat chit detector ban dan tao ra tin hiéu duogc
khuéch dai va xac dinh nhu 13 cac xung dong. Do
I6n cta xung lién quan tryc tiép va ti 16 nang lugng
hap thu. Tur dang xung chuyén sang dang s nho
bo bién d6i ADC. Bang céch phan biét giita 6 lon
xung, phd gamma dugc ghi nhan. Phan tich phé
dé xac dinh cac dinh khac nhau thudc vé cac dong
vi phat gamma, tir d6 tinh toan hoat d6 riéng cta
cac ddng vi c6 trong miu do dua trén cac mau
chudn da biét trudc hoat d6 [17-19].

Miu sau xir 1y duge do trén hé phd ké gamma
phong thép. Hé phé ké dung detector ban dan siéu
tinh khiét (GX-3019) c6 thé tich nhay c& 138 cm?,
hiéu suét ghi twong d6i 30%, ti s peak/compton
56, d6 phan giai 1,90 keV tai 1332 keV cua Co-
60. Detector dwoc dat trong budng giam phong
hinh try, c6 dudng kinh trong bang 30 cm, dudng
kinh ngoai bang 50 cm, cao 55 cm; v6i cac 16p che
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chin (tinh tir trong), gdm 3 mm Al, 3 mm Cu va
10 cm Pb siéu sach phong xa, phong tich phan cia
hé thdng tir 100-2000 KeV ¢& 2,1 xung/giay.
Gidi han phét hién thap nhit cua K, 28U, 232Th,
va 18’Cs trong mau dit lan luot 12: 1,9; 0,3; 0,3 va
0,08 Ba/kg kho, twong tng [17].

Gidi han phét hién thip nhat cua 4°K, 238U, 22Th,
226Ra va 1¥7Cs trong mau nudc lan luot 1a: 30; 0,5;
0,8; 0,7 va 0,2 Bg/m?, twong trng [18].

Gidi han phét hién thip nhat cua 4°K, 238U, 22Th,
226Ra va 137Cs trong mau thuc vat lan luot 13: 0,3;
0,02; 0,04 0,03 va 0,01 Bg/kg tuoi [19].

2.3. Cong tac QA/QC

Do dung va do chinh xac cua phép phén tich dugc
thuc hién bang céch phan tich cac miu so sanh
qudc t& IAEA-RML-2021-01 do IAEA t6 chic
dbi voi ddng vi 134Cs va 3’Cs, mau IAEA-Soil-6
cho ddng vi ?°Ra, 1¥7Cs va phan tich mau lap. Két
qué phan tich cac mau tham chiéu twong ting véi
c4c gié tri dwoc ching nhan. Két qua QC thé hién
trong Bang 2 cho thdy do léch thap hon 10%.



Bang 2. Két qua danh gia QA/QC

R S Két qua phong thi - g Po léch
Ma Pong vi Gia tri phé chuan (Bg/k *ot
2 ONIVE ghiem (Ba/kg) 14 tri phé chuan (Ba/kg) (%)
IAEA-RML- Cs-134 0,577+ 0,057 0,569 + 0,003 1,41
2021-01
L Cs-137 1,022 + 0,101 0,914 + 0,007 11,82
(Nudc bién)
IAEA-S0il-6  Ra-226 782+9,6 79,92 22,15
(bat) Cs-137 517+61 53,65 -3,63

Két qua danh gia d6 chum mau lap phuong phap
phong thi nghiém dbi véi mau 14 thong Da Lat thang
05/2022 nhu sau: sau 2 1an phan tich, gié tri hoat do
trung binh va do léch twong ddi cua cac dong vi K-
40, Th-232, U-238, Ra-226 va Cs-137 lan luot la
54,1 Ba/kg va 3,3%; 1,54 va 8,7%,; 0,37 va 12,5%;
0,58 va 14,5%; 0,90 va 7,8%, twong tng. Két qua
phén tich cac mau c6 do léch < 20%, c6 do dung va
d6 chinh xac duogc chap nhan.

3. KET QUA VA THAO LUAN

3.1. Két qua

Két qua dai hoat 6 phong xa va gié tri hoat do
trung binh cua cac ddng vi “°K, 232Th, 238y,
226Ra va 137Cs trong mau thyc vat, dat va nude
tai cac tinh: Thanh phé H6 Chi Minh, Ca Mau,
Tay Ninh, Tién Giang, Viing Tau, Binh Thuan
va Ninh Thuan duoc trinh bay tai Bang 3, 4
va b.

Bang 3. Ddi hoat dg va gid tri trung binh cdc dong vi phong xa trong thuc vat tgi 6 tinh.

Tinh/thanh Hoat dd ddng vi phong xa trong thuc vat (Bq/kg tuoi)
phf’) 40K 232Th 238U 226Ra 137CS
Ninh Thuan 56,5 + 102 0,46 ~ 2,7 0,12 +1,82 0,10+1,35 0,03+0,12
j 77,1 1,05 0,53 0,42 0,06
Tp. H6 Chi 45,4 + 108 0,19 + 3,88 02+25 0,05+ 2,59 0,04 + 0,07
Minh 86,3 1,14 0,80 0,80 0,05
Binh Thuan 74,4 +-814 0,12 +0,82 0,36 +1,12 0,10+1,21 0,02 + 0,07
’ 76,7 0,58 0,67 0,49 0,05
Viing Tau 71,6 +102 0,26 +1,29 0,07 +1,32 0,08 + 0,95 0,03 + 0,06
88,3 0,60 0,53 0,33 0,04
Ca Mau 58,9 + 105 0,14 +0,74 0,16 - 0,63 0,08 + 0,66 0,04 + 0,05
75,7 0,45 0,40 0,28 0,05
Tay Ninh 45,3 +100 0,41+ 0,62 0,17 - 0,57 0,10 +0,28 0,09+0,19
73,9 0,56 0,35 0,17 0,14

Bang 4. Ddi hoat do va gié tri trung binh cdc dong vi phong Xa trong dat tai 6 tinh.

Tinh/thanh phé Hoat d§ ddng vi phong xa trong dit (Bg/kg kho)

40K 232Th 238U 137CS

Ninh Thuan 620 + 1430 29,8 + 154 18,3 +~ 86,8 0,34 +1,52
; 1111 101 65,7 0,97

PP 38,0 + 223 16,2 + 58,0 22,1 +64,3 0,23+0,83
Tp. Ho Chi Minh 135 33,9 334 0,45

Binh Thuan 12,0+21,1 8,6 +144 11,7+ 134 0,07 +0,73
; 17,0 11,7 12,8 0,29

Viing Tau 461 + 570 35,6 ~ 47,6 58,4 + 112 0,43 +0,97
535 40,5 81,5 0,65

Ca Mau 560 + 701 49,7 + 66,2 33,2 +47,7 0,28 + 0,84
621 58,5 41,4 0,56

Tay Ninh 10,2 + 14,3 15,6 + 23,1 17,8+ 25,1 0,21 +0,61
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11,8 18,5 22,7 0,46
Bang 5. Dai hoat dé va gia tri trung binh cac dong vi phdng Xa trong nwdc tai 6 tinh.

Tinh/thanh Hoat d dong vi phong xa trong nwéc (mBa/L)
phé 40K 232Th 238U 226Ra 137CS
Ninh Thuan 62 + 155 42+176 4,1+10,5 19+9,6 0,25 +0,45
' 116 10,4 6,9 6,3 0,33
Tp. Ho Chi 93 +1023 0,7+77 1,1+4,2 0,8+29 0,10+ 1,0
Minh 289 3,2 2,5 15 0,33
62 + 93 20+31 20+34 10+16 0,10+ 0,20
Binh Thuan ’ ' ’ ' ’ ’ ' ’
) 69,8 2,6 2,4 1,3 0,15
Viing T4 155 + 186 1,1+6,6 0,8+35 05+33 0,10+ 0,38
un, au
g 178 3,6 2,2 2,0 0,24
R 1860 + 7905 6,7 +49,6 79+17,0 41+144 0,28 + 0,99
Ca Mau
4046 23,1 11,4 8,3 0,58
Tidn Gian 62 + 217 1,1+13,0 1,2+12,0 1,4+11,0 0,10+ 0,30
(&
J 116 58 5.2 43 0,15
Hoat dj Th-232, U-238, Ra-226 va Cs-137 trong thuc vat Hoat d9 K-40, Th-232va U-238 trong dit
(Bg/kg twoi) (Balkg)
40 1400
35 1200
gg 1000
§ 800
Ll |
1,0 400
g:(5) L. L |. ul I, . .l I,Ill. I.. L||I. . LIII_ [ l-IIIl Zog el -.Ill eemee Hanl .l|-| S P —
Ninh Thugn ~ Tp.HSChi  Binh Thuan  Viing Tau CaMau Tay Ninh Ninh Thugn  Tp.HoChi  Binh Thugn ~ Viing Tau CaMau Tay Ninh
Minh Minh
EGTminTh-232  ®GT min U-238 ¥ GT min Ra-226 GT min Cs-137 GT min K-40 EGTminTh-232  ®GT min U-238
GT average Th-232 " GT average U-238 ® GT average Ra-226 ™ GT average Cs-137 GTaverage K-40 ™ GT average Th-232® GT average U-238
®GTmaxTh-232 ®GTmaxU-238  ®GTmaxRa-226 ®™GT max Cs-137 ¥ GT max K-40 BGTmax Th-232  WGT max U-238
Hinh 2. Hoar dé “K, 22Th, 238U trong dat Hinh 3. Hoat @6 %2Th, 238U, 22°Ra, 1¥'Cs trong
tai 6 tinh thuc vdt tai 6 tinh
So sanh hoat d9 K-40 va Th-232 véi mjt s quéc gia trén Hoat @) Th-232, U238, Ra-226 trong nuéc
thé gi6i (Bq/kg) (mBg/L)
1200
1000 0
800 40
600 30
400 I I 2 ‘
200
0 "\. :: - \»- \\- \\_ -Q- .: !- .-"»_ lg .I III [T [ T [T l| II . | "I
éo‘@;&v&& R & ‘\&/\ & N &\3\» @”\hﬁlg&& @&%& Ninh Thuan Tle—}ShChi Binh Thuan  Viing Tau Ca Mau Tién Giang
NS &@o";o GT min Th-232 GT min U-238 B GT min Ra-226
B GT average Th-232" GT average U-238 ™ GT average Ra-226
W GTaverage K-40  ® GT average Th-232 ®GTmax Th-232  ®GT max U-238 ® GT max Ra-226
Hinh 4. Hoat d6 22Th, 228U, 28R4 trong niréc Hinh 5. So sanh hoat dé “°K, 232Th véi mét s6
tgi 6 tinh quoc gia khac
3.2. Thio lugn 65,7 + 24,1), (Th:101 + 26), Viing Tau (U: 81,5 +

22,3), (Th: 40,5 £ 5,8) va Ca Mau (u: 41,4 £ 6,1),

Nam 2022, gia tri hoat do phong xa trung binh U (Th: 58,5 + 6,8) I6n hon & Tp. H Chi Minh (U:

va Th (Bq/kg kho) trong dét tai Ninh Thuan (U:
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33,4+8,1), (Th: 33,9 £ 6,1), Tay Ninh (U: 22,7 +
3,3), (Th: 18,5 + 3,3), Binh Thuan (U: 12,8 £ 0,8),
(Th: 18,5 + 2,6) kha rd, gap khoang 2,3 va 2,8 lan
twong (ng vaéi U va Th. Hoat do °K trong dat &
Ninh Thuan (620 + 35 + 1430 # 35), Viing Tau
(461 £ 23 + 570 + 28) va Ca Mau (560 + 21+ 701
+18) 16n hon 10,6 1an hoat d¢ “°K trong dat & Binh
Thuan (12 £ 1 + 21 £ 1), Tp. H5 Chi Minh (38 +
5+223+12), va Tay Ninh (10 + 1 + 14 + 1). Biéu
nay la do cac miu dat Iy tai céc tinh cd thanh
phan, dic diém va loai dat khac nhau. Bong vi
137Cs trong d4t bé mat & Viing Tau va Ninh Thuan
cao hon & cac tinh khac.

Mic di hoat d6 cua cac ddng vi phéng xa cé su
khac biét Ion gitra cac vung, so vai cac dir liéu
quan tric cac nam trudc, hoat d6 cua cac ddng vi
phong xa trong mau dét tai diém quan tric khong
thy biéu hién thang giang manh [20].

Hoat do riéng “°K trong nuéc song tai Ca Mau (dai
hoat @9 1860 + 7905, gia tri trung binh la 4046,
mBaq/L) la rat 16n so véi cac vi tri quan tric khéc.
Diéu nay duoc giai thich c6 su xam nhap man (do
mudi 4,7+27,8%o). Hoat do riéng “°K trong nudc
song tai Tp. H6 Chi Minh vao thang 02/2022 xap
xi (0,97 lan) so véi giéi han trong QCVN 08-
MT:2015/BTNMT, do c6 su xadm nhip man (d6
mudi: 3,3 %o).

Cac thong s6 22Th, 28U, 22Ra tai Tp. H Chi
Minh, Ninh Thuan, Binh Thuan, Ving Tau, Ca
Mau va Tién Giang phu hop véi dai hoat d6 phong
Xa Cla nudc bé mat. Hoat do 238U, 2°Ra trong
nudc séng tai Ca Mau cao hon so véi cac vi tri
quan tric khéc khoang tir 2,6 + 3,2 lan. Thong sé
232Th trong nudc song tai Ninh Thuan vao thang
08 va thang 11/2022 c6 su tang cao hon khoang
3,2 1an so véi cac thang 02 va 05/2022, diéu nay
duoc giai thich 1a do d6 duc cta nudc vao thoi
diém 1y mau lon.

Thong s6 phong xa dang quan ngai nhat trong
nuéce sinh hoat 1a 2°Ra, tuy nhién, & day van con
thap xa (khoang 10 + 100 lan) so véi hoat d6 cho
phép ??°Ra trong nudc udng theo TCVN-4397-87
(0,37 B/L).

Két qua vé hoat d6 cac ddng vi phong xa tu nhién
(K, Th, U va Ra) trong thuc vat & 06 tinh nhin
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chung khdng c6 khéc biét so vai cac nam trude va
phi hop vé6i cac gia tri tham chiéu trong
UNSCEAR [1, 20].

KET LUAN

Do hoat do cac chat phong xa trong méi truong da
thu hat duoc sy quan tdm rong rdi cua cac nha
nghién ciru trong nude va trén thé gisi. Trong bao
c&o nay, hoat do cac nguyén té phong xa trong dat,
nudc va thuc vat c6 hoat do phu hop va tuong
duong voi cac két qua da quan tric va dugc ghi
nhan & cac nam trudc. Bén canh d6, hoat do hat
nhan phong xa trung binh cling dugc so sanh vai
cac gisi han tiéu chuan quéc té cua UNSCEAR,
ICRP, WHO va céc tiéu chuan, quy chuan Viét
Nam.
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