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The rare earth mine containing high concentrations of natural
radionuclides (238U, 232Th, and %K) in Muong Hum commune, Nam Pung,
Bat Xat district, Lao Cai province, a mine with large reserves of rare
earth resources in Vietnam, will be exploited and processed in the near
future. The activity of natural radionuclides in the environment of air,
soil, water, and effective annual dose are important parameters in
assessing the impact of radiation on the environment when the mine
goes into operating and processing rare earth ore. Investigating and
determining radioactivity in soil, water, and plants at Muong Hum rare
earth mine by means of radioactive gas measurement (RAD-7), gamma
radiation dose rate (DKS-96), sample analysis using an ICP-MS mass
spectrometer, will be performed in this study. The results showed that
some soil samples had radionuclides activity 238U, 232Th higher than the
allowed standard. The annual effective dose value in the region is 6.1
times higher than the world average (2.4 mSv/year). The obtained
results are the basis for monitoring the impact of the radioactive
environment and providing solutions to minimize the effects of
radioactive substances on the ecological environment when the mine
goes into mining and processing of rare earth ores.
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MG ddt hiém chira ham lwong cao cdc nhdn phong xa tw nhién (238U, 232Th
va #K) thudc xd Mwong Hum, Ndm Pung, huyén Bdt Xdt, tinh Lao Cai, la
ma co trie lwong tai nguyén dat hiém Ién cua Viét Nam sé dwoc dwa vao
khai thdc, ché bién trong thoi gian téi. Hoat dd cdc nhdn phdong xa tw
nhién trong méi trwong khéng khi, dat, nwéc va liéu hiéu dung hang ndm
la nhirng théng s6 quan trong trong viéc ddnh gid dnh hwong cia phéng
xa dén moi trirong khi mé di vao hoat dong khai thdc, ché bién qudng ddt
hiém. Diéu tra, xdc dinh hoat dé phéng xa trong ddt, nwéc, thwc vt tai
mé ddt hiém Mwdong Hum bang hé phwrong phdp do khi phong xa (RAD-
7), sudt lieu bitc xa gamma (DKS-96), phdn tich mau bdang khéi phd ké
ICP-MS dworc thuc hién trong nghién citu ndy. Két qud cho thdy, mot sé
mau ddt co hoat do cdc hat nhdn phdéng xa 238U, 232Th cao hon so véi tiéu
chudn cho phép. Gid tri liéu hiéu dung hang ndm tai khu vwc cao gdp 6,1
ldn so véi trung binh thé gidi (2,4 mSv/nam). Két qud dat dwoc la co sé
dé theo doi tdc ddng ctia méi trwong phéng xa va dwa ra cdc gidi phdp
gidm thiéu dnh hwdéng cta cdc chdt phong xa dén méi trwdng sinh thdi
khi mé di vao khai thdc, ché bién qudng ddt hiém.

© 2021 Trwong Dai hoc M6 - Bia chat. T4t ca cic quyén dwoc bdo dam.

1. Mé& dau

sinh thai (UNSCEAR, 2000). Cac hat nhan phéng
xa tw nhién 226Ra, 238U, 40K, 232Th va cic dong vi

Cac hat nhan phéng xa tw nhién bao gom 238U,
232Th va 4K c6 trong 16p vo Trai DAt, ching ton tai
trong da quang, dat, thuc vat, nwéc va khong khi.
Birc xa gamma tir cac hat nhan phong xa tw nhién
va c4c tia vii tru tao thanh sy phoi nhiém chiéu xa
ngoai giy tac dong dén sirc khoe va moi trwong
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con, chau cia ching trong dat bé mat giy ra liéu
birc xa gamma trén mat dat va déng gép khoang
80% liéu hiéu dung hang nam tac déng dén nguoi
dan sinh séng trong khu vyc (Karahan va
Bayulken, 2000; Erees FS va nnk., 2006; Duong va
nnk., 2021). Cac hat nhan phoéng xa trong dat cé
thé dwoc di chuyén vao ciy cdi va tich Ity trong co
thé con nguwoi théng qua viéc an lwong thyc va rau
qua (Azeez va nnk., 2019; Cengiz, 2019; Duong va
nnk, 2021; Van va nnk,, 2020). Phong xa tw nhién
phu thudc cht yéu vao cac dic diém dia chit, dia
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ly, moi treong va xuat hién & cac mirc dé khac
nhau trong cic loai dat, da cda tirng khu vuec trén
thé gi¢i (UNSCEAR, 2000). Trong ndi dung bai bao
nay,cac tac gia ch yéu nghién ctiru xac dinh hoat
do6 hat nhan phéng xa tw nhién va danh gia mirc
litu chiéu hang nam tai khu vuec mé dit hiém
Muwong Hum, huyén Bat Xat, tinh Lao Cai.

Mo dat hiém Muwong Hum thudce cac xd Nam
Pung va Muwong Hum, huyén Bat Xat, tinh Lao Cai,
dwoc gi¢i han béi toa dd 22051'+22055'vi dd Bac
va 103°68'+103°74’ kinh d¢ dong (Hinh 1). Pia
hinh khu vyc thudc dang phirc tap, phan doc trung
tAm theo hwong tiy bac - ddong nam, dia hinh doi
ndi thap, bao boc hai bén swon 1a hai day nui cao
bi phan cit manh. Pd cao dia hinh thay déi
500+2.000 m tao nén nhiéu thanh vach, phan cit
bé&i cac hé thong song sudi. Dac diém dia chat cta

khu vuc gobm cac hé ting: Sin Quyén (PP-MPsq),
Ban Ngubén (D:bn), Cha Pa (NPcp), Ban Pap (D:-
2bp), Nam Xe - Tam Dwong (aG-aSy/Ent), Muwong
Hum (aG/PZ;mh), Dé T (dpQ). Theo két qua diéu
tra danh gia cda Lién doan Dia chit Xa - Hiém cho
thay, diy la mé dit hiém co trir lwong 16m, tai
nguyén dit hiém tai chd 175.0000 tAn TR20;, tai
nguyén dat hiém nhém ning 37.500 tin (B6 Cong
thwong, 2011; Tran Binh Trong va nnk., 2005; Bui
T4t Hop va nnk,, 2010; Nguyén Van Diing va nnk.,
2020).

Thanh phan khoang vat quiang dat hiém & mo
Muong Hum bao gom chu yéu la tip hop cac
khoadng vat ning bén virng trong diéu kién ngoai
sinh, dac trung cho loai hinh quang sa khodng
gom: monazit, thori, oxinit, bastnezit, checchit,
smacskit, thach anh, manhetit, ilmenit,
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P Zmh syenite and alkaline granits.
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marble.

| H& ting Sin Quyen: bictite schist,
two-mica schist, amphibolite, quarzite.
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Hinh 1. Sor db dia chdt khu viec mé ddt hiém Mwong Hum (Lién doan Pia chdt Xa - Hiém, 2018).
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inmenorutin, zircon, octit, sphen, barit. Ham
lwong TR;05; trong mo6 dao dong 0,78+3,02%,
trung binh 1,45% TR:03; thori tir 0,106+0,188%
ThO,, trung binh 0,157% ThO,; urani tir
0,012+0,028 % U30s, trung binh 0,016% U30s. K&t
qua phéan tich ICP-MS cho thiy, ty 1& dat hiém
nhém nang trong moé dao dong 16+40%, trung
binh 22% so vé&i tong oxit dit hiém (B6 Cong
thwong, 2011; Tran Binh Trong va nnk., 2005; Bui
T4t Hop va nnk., 2010; Nguyén Vin Diing va nnk.,,
2020).

Ham lwgng cac chat phdng xa trong dat hiém
da giy ra mircliéu chiéu xa cao cho khu vure (>14,0
mSv/nam) anh hwdéng dén méi treomg va sic
khoe ngwoi dan thudc ban Nam Pung, Mwong
Hum dang sinh séng trong khu mo va khu lan cin
(Tran Binh Trong va nnk., 2005; Bui T4t Hop va
nnk., 2010; Nguyén Vin Diing va nnk., 2020).

2. Phwong phap nghién ctru

Dé€ danh gia anh hudng ctia phdng xa dén moéi
treong khu vire nghién ctru, nhém tac gia da st
dung cac phwong phap sau:

- Do suit liu gamma méi treeong. Vi thiét bi
str dung 1a may Inspector do Nga sdn xudt, véi do
chinh xac 0.01 pSv/h;

- Po khi phéng xa trong khong khi (Rn, Tn)
bang thiét bi RAD-7, d6 nhay 5 Bq/ms3;

- Po ph6 gamma méi trudmg bang thiét bi
RAD-6;

- Phan tich ham lwong cac nhan phéng xa U,
Th, K, Ra bang phwong phap ICP-MS.

Sor d6 vi tri khao sat dwoc trinh bay & Hinh 2.

2.1. Liéu hiéu dung hang ndm
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Hinh 2. Sor db khdo sdt khu vwec nghién cteu.
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Liéu hiéu dung hang ndm H.g 12 tdng cta liéu
chiéu ngoai valiéu chiéu trong, dwoc xac dinh theo
cong thirc sau:

Herr = Hn + He (mSv/nam) (D

Trong do:

- Ho(mSv/ndm) - liéu chiéu ngoai giy bai birc
xa gamma, dugc do tai vi tri cich mat dit 1 m, xac
dinh theo cong thirc sau:

H, = 8760xHs, (mSv/nam) (2)

Trong d6: Hs,(uSv/h) - suét liéu chiéu ngoai
trong moi trirdrng xung quanh;

- H(mSv/nam) - liéu chiéu trong gébm cac
thanh phan:

+ Liéu chiéu trong qua dwdng ho hap (Hp) do
hit phai khi phéng xa radon, toron dwgc xac dinh
theo cong thirc sau:

Hp, = Hrn + Hn (MmSv/nam) 3)

O’ day: Hra = 0,047Cra (Bq/m3), Hry = 0,007Cry
(Bg/m3) v&i Crn la ndng d6 khi radon (222Rn) trong
khéng khi va Cr, 1a néng do khi toron (22°Rn)
khong khi.

+ Liéu chiéu trong qua duwong tiéu hda (Hq)
(thrc dn va nwéc udng), dwoc xac dinh bdi cac
cong thirc sau:

Hd(mSv/nam) = (6,2.10-6AK + 2,8.10-4ARa
+2,3.10-4ATh + 4,4.10-5AU)md, (4)

Trong dé: Ak, Ara, Am, Au (Bq/kg) 1a hoat do
phéng xa cda Kali, Radi, Thori, Urani trong mét lit
nuwéc hodc mot kg thwe pham, twong &ng; mq la
lwong nuwée hodc thwe phdm trung binh tiéu thu
mot ngudi trong mot nam (800 lit nwée va 650 kg
thirc an).

2.2. Hoat do birc xa trong cdc mau ddt

Hoat dd birc xa trong dat dwoc xac dinh boi

cong thirc sau:
A = Ara+ 1,3Am + 0,085Ak (Bq/kg) (5)
Vi Ara, Amh, Ak(Bq/kg) lan lwgt la cac hoat do
cda cac nhan phong xa Ra, Th, K.

2.3. Phwwong phdp ddnh gid sai s6

D€ danh gia moi treong phong xa tw nhién,
nghién ciu nay da st dung t6 hop cic phwong
phap sau:

- Do liéu birc xa gamma dé xac dinh liéu chiéu
ngoai gay b&i bire xa gamma trong khu viee nghién
cliru;

- Do khi phong xa dé xac dinh nong do radon,
toron trong khong khi xung quanh, do d6 tinh toan
liéu chiéu trong qua dwdong hé hip;

- Xac dinh hoat d6 cac chat phéng xa urani,
thori, kali trong cac mau lwong thuc, nwéc dé tinh
toan liéu chiéu trong qua dwong tiéu hoa.

Sai s6 cac phép do duwoc xac dinh bdi cac cong
thirc sau:

Yiza (i—yi)?

Sai s6 tuyét déi: o = =

(6)
Sai s twong doi: 6 = %. 100% v&i

R=—31,(xi+y)  (7)

Véin - s6 diém do kiém tra; x;, yi - gia tri do
chinh va do lap.

Sau khi tién hanh khao sat va phén tich x& ly
dit liéu, két qua danh gia sai s6 ctia cac phép do
theo cong thirc (6) va (7) dwoc trinh bay trong
Bang 1. Két qua tinh sai s6 cho thay cac so liéu
khao sat dam bao tin cay (Bang 1).

3. Két qua va thao luan

Bdng 1. Ddnh gid sai sé ctia cdc phép do.

. 2 o Sai s6 twon Sai s6 tuyét déi (% Nguwdng cho
Phwong phap khao sat | biém do déi (%) & Gi tri }I BO‘I(I Vi) ghép %%)
Phwong phap do suit liéu gamma

Po suitlitugamma | 200 2,45 002 | puSv/h <10
Phwong phdp do khi phéng xa

Radon (?22Rn) 41 11,45 6,55 Bgq/m3 <15

Toron (220Rn) 41 8,37 8,45 Bq/ms3 <15
Phuwong phap do phé gamma

Kénh Kali 37 512 1,23 % <10

Kénh Uranium 37 6,56 1,98 ppm <10

Kénh Thorium 37 2,47 2,77 ppm <10




Nguyén Vin Diing va nnk./Tap chi Khoa hoc Ky thudt Mé - Dia chdt 61(5), 106 - 115 111

3.1. Cdac thanh phdan méi trwong phéng xa khu
vwree khdo sdat

3.1.1. Gid tri sudt liéu birc xa gamma

Két qua khdo sat cho thay liéu gamma & vi tri
0 m c6 gia tri thay d6i 0,14+3,12 uSv/h, trung binh
0,86 uSv/h; & vi tri 1 m, gia tri thay d6i 0,11+2,93
uSv/h, trung binh 0,71 uSv/h (Bang 2).

Bdng 2. Pdc trung théng ké sudt lidu gamma.

Gia tri sudt liéu gamma
Thong s (uSv/h)
0m 1m
Nhoé nhit 0,14 0,11
L&n nhit 3,12 2,93
Trung binh 0,86 0,71

Tai vi tri 1 m so v&i mat dat, gia tri suit liu
birc xa gamma nhé hon 0,3 pSv/h & khu vye bén
ngoai thdn quang dit hiém. Mirc liéu gamma
0,3+0,6 uSv/h duoc xac dinh & khu vuec tiép gidp
gitra than quang va khu vyc phi quang, cang vao
gan than quang dat hiém gia tri suit liéu gamma
tang cao, tai vi tri than quang dat gia tri 3,12
uSv/h. Theo tiéu chuin ctia Nga va Viét Nam (B0
Khoa hoc va Cong nghé, 2012; NRB-99, 1999), thi
day la khu vuc verot qua tiéu chuin cho phép doi
vGi suat litu birc xa gamma.

3.1.2. Ndng do khi phdong xa radon, toron

Nong d6 cta khi radon (222Rn) trong khong
khi tai khu vyc 3,2+1030,5 Bq/m3 va trung binh
100,4 Bq/m3; nong do cta khi toron (220Rn)
7,8+4762,4 Bq/m3 va trung binh 489,2 Bq/m3
(Bang 3). Tai khu vwc c6 mat do dan sé cao, nhw
cac ban thudc xa Mwong Hum, Nam Pung, gia tri
néng dé radon cao hon mirc khuyén cdo vé nong
d6 khi radon trong nha & theo tiéu chuin Viét Nam
(TCVN 7889:2008).

Bdng 3. Nong dé khi phéng xa radon.

Nong do6 khi phong xa
Thong s (Bg/m3)
222Rn 220Rn
Nhoé nhit 3,2 7,8
Lén nhit 1030,5 4762,4
Trung binh 100,4 489,2

Theo tiéu chudn cta Viét Nam (TCVN
7889:2008), khong dwoc phép xay dung nha méi
& nhirng khu vuc ¢6 néng d6 khi phéng xa radon
virgt qua 100 Bg/ma3.

3.1.3. Hoat d¢ alpha, béta trong nwoc

Két qua phan tich hoat do alpha va béta trong
nuwéce sinh hoat tai cac hd dan cho thay: gi tri hoat
d6 alpha 0,017--0,087 Bq/], trung binh 0,04 Bq/];
hoat d6 béta 0,195+0,886 Bq/], trung binh la
0,500 Bq/l. So sanh véi quy chuan Viét Nam vé
chit lwong nwéc mat, gia tri giéi han nguwdong cia
hoat d6 alpha va béta lan lwot 1a 0,1 Bg/l va
1,0Bg/l (QCVN 08-MT:2015/BTNMT). Do do,
tong hoat d6 cia alpha va béta trong cAc mau nwéc
nam trong gi¢i han cho phép (Bang 4).

Bdng 4. Bdc trung théng ké téng hoat do
alpha va béta trong nwéc.

A " Hoat do (Bq/1)
Thong so Alpha Béta
Nhé nhit 0,017 0,195
Lén nhat 0,087 0,886

Trung binh 0,040 0,500

3.1.4. Hoat d¢ cdc nhdn phéng xa trong cdy lwong
thuc (ngé, san)

Két qua phan tich ham lwgng cac nguyén td
phoéng xa trong cadc mau ciy lwong thuce da chira
rang cac nhan phéng xa 226Ra, 238U, 232Th va 4K ¢
mat trong hiu hét cidc miu lwong thuc trong khu
vie mo dit hiém Muwong Hum (Bang 5).

Bdng 5. Ddc trung théng ké hoat d cdc nhdn
phéng xa trong mdu lwong thuc (ngd, sdn).

Hoat d6 phong xa (Bq/kg)

Thong so 226Ra | 238U | 2%2Th 0K

Nhé nhat | 0,04 | 0,17 | 1,33 | 112,12

Lénnhat | 40,04 | 23,34 | 45,48 | 410,45
Trung binh | 6,43 | 6,15 | 8,65 | 223,21

So véi tiéu chudn (NRB-99, 1999; TCVN 7538
- 1:2006; IAEA, 2006; ICRP, 2007), hoat dd cac
chit phong xa trong cdc mau lwong thuc vrot qua
gi¢i han cho phép, c6 nghia 1a mau lwong thuc
dwoc trong trén khu viec mo dat hiém Mwong
Hum c6 thanh phéan liéu chiéu trong qua dwong
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tiéu hdéa vuot qua tiéu chuin cho phép (IAEA,
2001).

3.1.5. Hoat dg ctia cdc nguyén té phéng xa trong ddt

Phén tich théng ké vé hoat d6 ctia cac nguyén
t6 phong xa trong dat da chi ra rang cac dong vi
phong xa nhuwr 226Ra, 238U, 232Th va 40K cé mat trong
hau hét cidc mau dat tai khu vuc mé dat hiém
Muwong Hum (Bang 6).

Bdng 6. Ddc trung théng ké hoat dd phéng xa
trong mdu dat.

. e Hoat d6 phéng xa (Bq/k
Thong 50 226Ra' 23£)U g232T(h / E))K
Nho nhit | 148,4| 117,3 | 418,9 | 165,6
Lén nhat |2515,4|1.844,4/3.898,5(2.529,2

Trung binh| 372,3| 281,5 | 806,7 | 384,8

K&t qua phan tich cAc miu dat & Bang 6 cho
thay, hoat d6 cAc nhan phong xa tw nhién trong dat
clia mot s6 mau vwrot quéa gi¢i han > 1.000 Bq/kg
(UNSCEAR, 2000; IAEA, 2001). Cac mau dat nay
dwoc 14y tai noi ¢ str dung dit dé trong ciy lwong
thuwe nhw ngd, sin, bap cai, rau cai,... va ngudi dan
xay nha dé &. K&t qua cho thiy sw phan bd cac mau
dat c6 hoat dd phdong xa cao cht yéu nam & khu
vuc chira quang dit hiém. Theo cac gia tri gidi han
ngudng cla cac chat phong xa trong vat liéu xay
dung, dat, da thi trong khu vwc mé dat hiém
Muong Hum khéng dwoc cip phép dé dinh cu lau
dai, xay dung cac cong trinh dan dung,...

3.2. banh gia phdn viing méi trwvong phéng xa
khu vwrc mé ddt hiém Mwong Hum

3.2.1. Co'sé phdp ly phdn viing ddnh gid méi truong
phong xa

Theo ICRP, can thiép la cac hoat dong ciia con
ngwodi nham gidm thiéu mic chi€u xa hién c6
trwde khi quyét dinh vé cac hanh dong an toan birc
xa dwgc dwa ra. Doi véi cic md khoang san co chira
chat phdong xa, can thiép la cic hoat dong cach ly,
che chan dé gidm lieu chiéu ngoai; c6 hé thdng
théng gio, loc bui... d€ gidm néng d6 khi phdong xa
(radon, thoron) va liéu chiéu trong qua dwong ho
hép.

- Cdc mikc tham chiéu an toan phdng xa

Gia tri tham chiéu dwoc xem la mirc liéu chiéu
xa ma trén mirc d6 can phai c6 cac hanh déng bao

vé thich hop dwoc thwc hién. Uy ban An toan
Phéng xa Qudc té€ (ICRP) dé ra nguyén tic can
thiép trong trwong hop chiéu xa tw nhién 1a cac
hanh dong can thiép phai dwoc ludn chirng va t6i
wu. Mtrc liéu hién thoi hang ndm 10 mSv dworc coi
12 mirc khuyén cdo d€ bat dau xem xét cac hanh
dong can thiép (Hinh 3).
LIEU BO SUNG HANG NAM LIEU TON TAI HANG NAM

(mSy) . . (mSy) 2
Phong tu nhién Mirc can

Mirc rat cao

Gidi han licu
1 Phai can

03

Can thiét

0,1 thiép

Khong th

0,01 can can tf

Mién trir

toan cau

Hinh 3. Mirc liéu khuyén cdo can thiép trong
chiéu xa tw nhién (ICRP, 2000).

Giéi han néng dé radon trong khdng khi noi
cac ngoi nha moi dang duoc xdy dwng 1a < 100
Bq/m3 va dé st dung cac toa nha hién cé la <200
Bq/m3.

Suat liéu gamma ctia birc xa khong vweot qua
0,3 uSv/h.

3.2.2. Nguyén tdc khoanh ving bi 6 nhiém méi
trwong phéng xa

Khu vuc du kién bi 6 nhiém béi birc xa tw
nhién xay ra khi n6 dap &ng mot trong cic diéu
kién sau (UNSCEAR, 2000; Bo Khoa hoc va Cong
nghé, 2012; TCVN 7889:2008; IAEA, 2000):

- Khu vure ¢6 téng lieu birc xa > 10 mSv/nam;

- Khu v c6 gia tri suat liu gamma > 0,6
uSv/h, hoic cé tong liéu birc xa > 7,0 mSv/nam;

- Khu vire ¢6 tong hoat do phdng xa trong dat
> 370 Bq/kg.

3.2.3. Bdn do phdn viing méi trwong phéng xa khu
vwe mé ddt hiém Mwdng Hum

Theo cac cong thirc (1), (2) va (3), nhém tac
gid da tinh dugc tong litu birc xa hang nam cho
khu vwe nghién ctru. So sanh véi cac tiéu chuin
Viét Nam (B0 Khoa hoc va Céng nghé, 2012) va
qudc té€ (UNSCEAR, 2000; NRB-99, 1999) di xay
dung dwoc ban d6 phan viing 6 nhiém phéng xa
tai khu virc mé dat hiém Mwong Hum (Hinh 4).
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Trong d6, mé dat hiém Mwong Hum chia ra
cac khu vire c6 mirc @6 6 nhiém phéng xa khac

nhau nhu sau:

- Khu vire ¢6 Heg > 3,6 mSv/nam, chiém dién
tich 10,4 km2 bao géom toan by mé dat hiém
Muwdong Hum c6 hd dan cia xa Nam Pung, Muwong
Hum dang sinh song,

- Khu vure ¢6 Her > 10 mSv/nam (mic cin cé
cac hanh déng can thiép dé giam tong lidu birc xa
xudng < 10 mSv/nim) nam phu trén toan bd than
quang khu vec mé dat hiém Mwong Hum, chiém
dién tich > 5,4 kmz2. Khu virc kiém soat c6 mirc téng
liu bic xa tiém tang lén > 6 mSv/nam va < 10
mSv/nam, chiém 6,5 km? (Bo Khoa hoc va Cong

nghé, 2012). Pay la khu vuc cin phai ap dung cac
bién phap bao vé va cic quy dinh an toan nham
ki€m so4t s chiéu xa hodc ngin ngira nhiém ban
phéng xa lan rong trong diéu kién lam viéc binh
thwong, ngan nglra hodc han ché mirc d6 chiéu xa
tiém tang cho ngwoi dan dang sinh song va lam
viéc trong khu vurc.

- Khu vuc ¢6 nong d6 radon trong khong khi
NRn > 100 Bq/m3, chiém dién tich 4,5 km2. Theo
tiéu chuin Viét Nam (TCVN 7889:2008), nong do
Rn trong khong khi > 100 Bq/m3 1a khong dwoc
phép xay dung nha & mai.

Két qua nghién ctru cho thiy, hoat d6 cta hat
nhan phong xa (238U, 232Th, %K) ddi véi cdc mau

i )2

LGN

A
\

103173’ 103

P
Y LE 1:25.000
250  Om 250 500 750 1000

Dién tich co liéu hidu dung Hef <3.6 mSV/ndm
Dién tich 6 lidu hidu dung 2,6 <Hef <60 mSVinim
Dién tich co lidu hidu dung 6,0 < Hef <10 mSV/n&m

Dién tich co liéu higu dung Hef > 10 mSV/ndm

Dién tich co nong do radon > 100Bg/m3

Hinh 4. Bdn do6 phdn viing méi truwdrng phdng xa mé dat hiém Mwong Hum.
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dat trong than quing cao hon dang ké so véi cac
mau dat bén ngoai than quing. Ngoai ra, hoat do
cta hat nhan phoéng xa trong va ngoai than quang
cao hon gia tri trung binh trén toan thé gi¢i. Pac
biét trong than quang, hoat d6 hoat d6 ctia cac hat
nhan phdong xa rat cao so v&i gia tri trung binh cia
cac hat nhan phdéng xa (238U, 232Th, 4K) trong dat
ctia cac nuwére khac trén thé gigi (UNSCEAR, 2000).
Gia tri liu hiéu dung hang ndm Heg> 10 mSv/nam
(mtc phai xem xét cac hanh dong can thiép, dé
lam gidam liéu chiéu xa xuéng dwdi mirc 10
mSv/nam) tap trung tai khu vuc chira quang dat
hiém.

4. Kétluan

Cac hat nhan phéng xa tw nhién va danh gia
liéu hiéu dung hang nam tai khu vec mé dat hiém
Mwong Hum dd dwoc diéu tra, danh gia trong
nghién ctru nay. Két qua nghién ctiru da gép phan
hoan thién viéc lwa chon t6 hgp phwong phap
khdo sat thanh phan moéi trwomg phong xa tai mo
khoang san nhw: do khi phéng xa; suat liéu chiéu
ngoai; phé gamma; 14y va phan tich hoat do cac
chat phéng xa trong mau dat, nwéc, thue vat bang
cac thiét bi hién dai, d6 nhay do tin ciy cao va cd
thé ap dung cho cac mo khoang san c6 dac diém
twong tu.

Két qua nghién ctru cho thiy liéu hiéu dung
hang nam Hef (mSv/ndam) trong than quang cao
hon so v&i bén ngoai than quang va cao hon so véi
trung binh thé gi¢i (2,4 mSv/nam). Hoat do cta
hat nhan phéng xa (238U, 232Th, 49K) clia cAc mau
dat trong va ngoai than quang (gan than quang)
cao hon gia tri trung binh trén toan thé giGi
(UNSCEAR, 2000).

Két qua dat duoc trong nghién clru nay la co
s¢ dé theo doi tic dong ciia moi treong phong xa
va dwa ra cac giadi phap gidm thiéu anh hwdng cta
cac chat phong xa dén moi trieong sinh thai khi mé
di vao khai thac, ché bién quang dat hiém trong
thoi gian toi.

Péng gop cua cac tac gia

TAc giad Nguyén Van Diing hinh thanh y twéng,
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