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Nghién ctu tinh liéu buc xa gia tang do hoat dong

2

tham do dat hiém moé Muong Hum, tinh Lao Cai
Nguyén Van Diing?, Vi Thi Lan AnhP

Tom tit:

Bai bdo nghién ctru sy gia tang liéu buc xa do hoat dong khoang tai mo dat hiém Muong Hum
chtta ham lugng cao cdc nhan phéng xa tu nhién (238U, 232Th va 40K). St dung hé phuong
phép do suat liéu gamma, néng do khi radon bang cac thiét bi DKS-96, RAD-7 va xac dinh
hoat d¢ cdc nhan phéng xa tu nhién (238U, 232Th va 40K) béng hé phan tich ICP-MS dé xéac
dinh liéu btic xa trude (phong biuc xa ty nhién) va sau khi c6 hoat dong tham do dat hiém (liéu
burc xa hién thoi). Két qua da xac dinh duoc gia tri liéu btc xa trudce tham do (phong buc xa tu
nhién) cta khu mo 1a 9,22 mSv/ndm va liéu buac xa sau thdm do 1a 13,87 mSv/nam. Liéu buc
xa gia tdng do hoat dong thadm do quing dat hiém tai khu vuc la 4,65 mSv/ndm, 16n hon 4 lan
so v6i tiéu chuan gi6i han liéu ddi voi cong ching. Két qua dat duoc 1a co sd dé theo doi tac
dong ctia moi truong phong xa va dua ra cac gidi phap giam thiéu anh hudng cta nén phong
btc xa ion héa dén moi truong sinh thai khi mo di vao khai théc, ché bién quiang dat hiém.
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Study to Calculate Increased Radiation Dose due
to Rare Earth Exploration Activities
at Muong Hum Mine, Lao Cai Province

Nguyen Van Dung, Vu Thi Lan Anh

Abstract:

The paper studies the increase in radiation dose due to mineral activity at Muong Hum rare
earth mine containing high levels of natural radionuclides (238U, 232Th and 40K). Using the
method of measuring gamma dose rate, radon gas concentration by DKS-96, RAD-7 devices
and determining the activity of natural radionuclides (238U, 232Th and 40K) by analysis sys-
tem ICP-MS to determine radiation dose before (natural radiation background) and after rare
earth exploration (current radiation dose). The results have determined that the pre-explora-
tion radiation dose value (natural radiation background) of the mine is 9.22 mSv/year and
the post-exploration radiation dose is 13.87 mSv/year. The increased radiation dose due to
rare earth ore exploration in the area is 4.65 mSv/year, four times larger than the standard
dose limit for the public. The obtained results are the basis for monitoring the impact of the
radioactive environment and providing solutions to minimize the impact of the background
of ionizing radiation on the ecological environment when the mine goes into mining and pro-
cessing of rare earth ores.
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bat van dé

Btic xa liéu cao gy ra nhiing tac dong bat loi d6i vai stc khde con nguoi. Muc do
nguy hiém cta chiéu xa tu nhién duoc danh gia thong qua tong liéu hiéu dung hang ndm
ma cac ngudn chiéu xa c6 thé gay ra (Bo Cong thuong, 2011; UNSCEAR, 2000). Téng liéu
burc xa tu nhién tai mdi ving duoc xac dinh tir cac thanh phan liéu chu yéu sau:

- Liéu chiéu trong qua dudng ho hdp: do hit thd khi radon trong moi truong khong
khi, qua duong tiéu héa: an luong thuc-thuc phé{m, u6ng nudc c6 1an cac nhan phoéng xa;

- Liéu chiéu ngoai gay boi cac nhan phong xa c6 trong thanh phan déat-da trén bé mat
trai dat, chu yéu la tir btic xa gamma cda cac nhan 226Ra, 232Th va 40K), tir bic xa vi tru
(do cac tia vii tru gay ra).

Thanh phan liéu nghé nghiép va liéu y t& thuong la rat nho, c6 thé bo qua trong cac
phép udc tinh liéu btc xa ty nhién, ddc biét la d6i véi nhing vung c6 mutc phong phong
xa tir nhién cao nhu cac khu khai thac md, viing sa khoang ven bién...

Theo dénh gia cta Uy ban Khoa hoc Lién Hop Quéc vé Téc dong Bic xa Nguyeén tir
(UNSCEAR, 2000), trong tong liéu bt trung binh toan ciu la 2,4 mSv/ndm, thanh phan
liéu chi€u ngoai tir bic xa gamma chiém 20%; thanh phan liéu chiéu trong do hit khi
radon trong khong khi chiém 59%; thanh phan liéu chi€u do btic xa vii tru gay ra 16%, con
lai 1a cac thanh phan liéu nghé nghiép va liéu y té.

Liéu btic xa tu nhién ¢ cac dia phuong khac nhau la khac nhau cha yéu 1a do sy bién
d6i cta cac thanh phan liéu chiéu ngoai tir bic xa gamma va thanh phan liéu chiéu trong
do nong d6 khi radon ctia cac thanh tao dia chét cdu tao nén moi truong séng trong khu
vuc gay nén, con thanh phan liéu do btc xa vii try va liéu do &n uéng thuong bién doi
khong nhiéu.

Céc hat nhan phong xa tu nhién c6 déng goép phan 16n vao mic liéu bitic xa bao gom
cac nhan nguyén thay 1a 238U, 232Th va 40K, c6 trong 16p vo Trai Dat, chung ton tai trong
d4 quang, dat, thuc vat, nuéc va khong khi. Bac xa gamma tir cac hat nhan phéng xa tu
nhién va céc tia vii tru tao thanh sy phoi nhiém chiéu xa ngoai gay tac dong dén st khoe
va moi truong sinh thai (UNSCEAR, 2000). Cac hat nhan phéng xa tu nhién 226Ra, 238U,
232Th, 40K va con chédu ctia chang trong dat bé mit gay ra liéu btic xa gamma trén mat
dat va dong gop khoang 20% liéu hiéu dung hang ndm tac dong dén nguoi dan sinh song
trong khu vuc (UNSCEAR, 2000). Céc hat nhan phong xa trong dat c6 thé duoc di chuyén
vao cdy cdi va tich Ity trong co thé con nguoi thong qua chudi thic dn luong thuc va rau
qua (UNSCEAR, 2000) va xudt hién & cac muc do khéac nhau trong cac loai dat, da cua
ting khu vyc trén thé gigi (UNSCEAR, 2000).

Viét Nam la quoc gia c6 trit luong tai nguyén dat hiém 16n tha 3 thé gisi voi khoang
20 triéu tin, tap trung & cic mé Muong Hum, Dong Pao, Nam Xe, Yén Phu... theo két
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qua phan tich thanh phan khoang vat dat hi€ém chia ham luong cao cac nhan phong xa tu
nhién (¥*U, #*Th va *’K), cdc mo nay da duogc khao sat danh gia trit luong va sé duoc khai
thac, ché bién trong thoi gian toi (Bo Cong thuong, 2011).

Trong ndi dung bai bao chung t6i nghién ctru liéu buc xa gia tdng do hoat dong tham
do quing dat hi€ém chia ham luong cao cac nhan phong xa tu nhién (*8U, 22Th va “K) mo
Muong Hum, huyén Bat Xéat, tinh Lao Cai
Doi tugng va phuong phap nghién ciru
Déi tuwgng

Mo dat hiém Muong
Hum thudc cac xa Nam Pung

va Muong Hum, huyén Bat
Xat, tinh Lao Cai, duogc gi6i
han bdi toa d6 22°51'+22°55
vi do Bic va 103°68' 103°74'
kinh d¢ Bong (Hinh 1), 1a khu
vuc thudc dang dia hinh phtc

tap, phan doc trung tam theo
huéng Tay Béc - Dong Nam la
dia hinh d6i nui thap, bao boc
hai bén suon la hai day nai
cao bi phan cdt manh. P cao
thay d6i tir 500 + 2,000m tao
nén nhiéu thanh véach, phan

/£ e
103169' 103170'

g e R ~ n o TY LE 1:25.000
cat boi cac hé thong song sudi. s m o 7w e CHi DAN
v o R . e B G - " i
Déc diém dia chat caa khu vuc o g e v i [ P it e
gbom céac hé tdng: Hé tang Sin [ e auang s Tro03 [ |meose
A A A He Enq Ban Pap: thin - bedded limestone,
Quyén (PP-MPsgq), Hé tang Dancy clayey limesione
[ ] serosus [ i irs o Moo clv v

Ban Nguoén (D, ), Hé tang
Cha Pa (NP_), Hé¢ tang Ban
Pép (D,,,), hé tang Nam Xe -
Tam Duong (aG-aSy/E ), hé
tang Muong Hum (aG/PZ, ),
hé dé ta (dp,). Két qua dieu
tra danh gia ctia Lién doan dia

Phic hé Muong Hum: granosyenite,

syenite and alkaline granite.

Hé tang Cha Pa: quariz-sericite schist,
marble.

Hé ting Sin Quyen: biotite schist,
two-mica schist. amphibolit -

Hinh 1. So d6 dia chat khu vuc moé dat hiém

Muong Hum (Tran Binh Trong va cng su, 2005)

chat xa hiém (Bo Cong thuong, 2011; Tran Binh Trong va cong su, 2005; Bui Tat Hop va

cong su, 2010; Nguyén Vian Ding va cong sy, 2020) cho thdy day 1a mo dat hiém co trix
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luong 16n, tai nguyén dat hiém tai cho la 175,000 tan TR,O,, tai nguyén dat hiém nhom
nang la 37,500 tan.

Thanh phéan khoang vat quing dat hiém é mé Muong Hum bao gom chu yéu 1a tap
hop cac khoang vat ndng bén ving trong diéu kién ngoai sinh ddc trung cho loai hinh
quédng sa khoang gom: monazit, thori, oxinit, bastnezit, checchit, smacskit, thach anh,
manhetit, ilmenit, inmenorutin, zircon, octit, sphen, barit. Ham lugng TR,O, trong mo dao
dong tur 0,78 + 3,02%, trung binh 1,45% TR,O,, thori tr 0,106 + 0,188% ThO,, trung binh
0,157% ThO,, urani ttr 0,012 - 0,028 % U,O,, trung binh 0,016% U,O,. K&t qua phan tich cho
thay ty 1& dat hiém nhém ndng trong mé dao dong tir 16  40%, trung binh 22% so véi tong
oxit dat hiém (Bo Cong thuong, 2011; Tran Binh Trong va cong sy, 2005; Bui Tat Hop va
cong sy, 2010; Nguyén Van Diing va cong sy, 2020).

Phwong phdp nghién ciru
Co so lyra chon phuong phdp

Chung ta da biét, truong buc xa tu nhién phu thudc vao cac diéu kién tu nhién va
dia chat khoang san ma c6 su khéac nhau gitta cdc ving mién trong moi nudc va co su
khac nhau gitra cac quoc gia. Mdc du vay, dua vao phuong phap diéu tra c6 hé thong va
phuong phap xu ly thong ké, da xac dinh duoc phong butc xa tu nhién trén pham vi toan
cau 1a 2,43 mSv/ndm (UNSCEAR, 2000).

D61 voi cong viéc buc xa, gia tri gii han lieu nghé nghiép duoc xéc dinh 1a 20 mSv/
ndm, d6i voi cong ching tiéu chuan gisi han liéu 1a 1TmSv/nam (Bo Khoa hoc va Cong
ngh¢, 2012; IAEA, 2003; 2014) (khong ké phong btic xa ty nhién).

Nguoi dan hodc can bo trong qua trinh sinh séng va hoat dong nghé nghiép c6 thé c6
mait tai bat ct dia diém nao trong khu vuc mo va chiu liéu chiéu xa duoc trung binh héa
ctia toan bd moi truong ma ngudi ta sinh song. Xét cho cung thi moéi nguoi néi riéng hay
toan bo cong ddng ngudi sinh séng va lam viéc trong khu vyc md néi chung trong mot
ndm sé chiu mot liéu buc xa xac dinh (phong dia phuong) va gia tri liéu gia tdng do céc
hoat dong khai thac ché bién tai mo. Ching ta chi c6 thé xac dinh liéu chiéu xa trong mot
ndm d6i voi cong dong nguoi song va lam viéc trong khu vuc mo theo gia tri liéu buc xa
phd bién nhat, c6 tAn suat 1on nhat déc trung cho toan bo khu vuc mo.

Phuong phdp xdc dinh bién doi liéu do hoat dong khodng sdn khu vuc nghién citu

Viéc xac dinh liéu chiéu trude tham do (phong bac xa tu nhién) va liéu chiéu sau
tham do, khai thac phai dya trén mang ludi diém khao sat phan bs déu trén dién tich va
mdi gia tri diém do phai la gia tri dédc trung ctua ddi tuong ddng nhat trén mbi dién tich
nho ma né dai dién.
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Do mo dat hiém Muong Hum da tién hanh tham do, da, quang bi dao bdi, 16p phu
bi boc tach, quing c6 chd bi phu it, pht nhiéu khong déu, nén gia tri liéu btc xa ctia cac
phan vi dia tang khong con 1a gia tri ctia d6i tuong dong nhat nita. Nhu vay, chi c6 thé st
dung cach chia 6 dé tinh gia tri liéu chiéu trung binh cta khu vuc khao sét.

Do d6, tac gia da chia dién tich khao sat thanh cac 6. Dé dadm bao cac 6 déng nhat vé
thanh phan da tién hanh chia khu mé thanh 40 6 c6 dién tich bang nhau theo duong phuong
cda than quing dat hiém, moi 6 ~ 1,2 km? (hinh 2) (Lé Khanh Phén va cong su, 2016).
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Nam Xe - Tam Duong Complex:
syenite, granosyenite.

Ye Yen Sun Complex: granite,
subalkaline granosyenite.

Ban Pap Formation: thin - bedded
limestone, clayey limesk

" ® = | Residential

Ban Nguon Formation: clay shale,
. calcareous sandstone
. Road

\Y River/stream

O khao sat

Muong Hum Complex: granosyenite,
syenite and alkaline granite.

Cha Pa Formation:
quartz-sericite schist, marble.

Suoi Chieng Formation: biotite schist,
amphibolite, amphibole schist

Hinh 2. So d6 phan chia 6 khdo sat

A AR
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Tai mdi 6 tién hanh xéac dinh gia tri ddc trung suét liéu btc xa gamma va nong do
radon trong khong khi biang phuong phap xay dung biéu dé tin sut (phuong phap do
suat gamma va do nong d¢ khi phong xa) (TCVN 9414:2012; 9415:201; 9416:2012). Céc
biéu d6 tan suat suat liéu gamma va noéng do radon xay dung cho cac 6 dién tich déu c6
dang phan phéi chuan. Gia tri dic trung suat liéu biic xa gamma va néng do radon ctia cac
0 duoc xéc dinh theo gié tri tan suét cuc dai cia duong cong bién thién.Gia tri liéu chiéu xa
trudc thdm do (phong buc xa tu nhién dic trung ctia khu mo) va liéu chiéu xa gia ting sau
tham do duoc xac dinh theo cac cong thic sau (Bo Khoa hoc va Cong nghé¢, 2012; TCVN
9414:2012; 9415:201; 9416:2012; ICRP, 2019).

H,(mSv/nam) = H (mSv/nam) + H (mSv/nam)+ H (mSv/nadm) 1)

Trong dé:

- H_1a liéu chiéu ngoai gay bdi btic xa gamma, dugc do tai vi tri cich mét dat 1m,
xac dinh theo cong thtc sau:

H_=8760xH_ , (mSv/nam) (2)

Voi H, (uSv/h) la sudt liéu chiéu ngoai trong moi truong xung quanh;

- H, la liéu chiéu trong gom cac thanh phan:

+ Liéu chi€u trong qua duong ho hép (H,) do hit phéi khi phong xa radon, toron
dugc xac dinh theo cong thuc sau:

H =H, +H, (mSv/nam) 3)

@) day: H, = 0,047C, (Bq/m®, H,_ =0,007C, (Bq/m? v6i C,_la nong do khi radon
(**Rn) trong khong khi va C,_la nong d¢ khi toron (**Rn) khong khi.

+ Liéu chiéu trong qua duong tiéu héa (H,) (thic dn va nudc udéng), dugc xac dinh
bdi cac cong thic sau:

H (mSv/nam)=(6,2.10°A +2,810A  +2,310 A, +4,410°A )xm, (4)

Trong do: A, A, Ay,
lit nuéc hodc mot kg thurc phéim (Bq/kg), tuong tng; m_ la luong nudc hodc thuc phé{m

A la hoat d6 phong xa cta kali, radi, thori, urani trong mot

trung binh tiéu thy mot nguoi trong mot nam (800 lit nude va 650 kg thirc dn).
Thiét bj sir dung va chuong trinh QA/QC s6 liéu do

Xac dinh téng liéu bt xa bang cac phuong phap sau (TCVN 9414:2012; 9419: 2012;
9415:201; 9416:2012):

- Do sudt lieu gamma moi truong. Vi thiét bi sit dung la mdy do suat lieu DKS-96
do Nga san xuat, v6i do chinh xac 0.01 mSv/h;
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- Do khi phéng xa trong khong khi (Rn, Tn) bang thiét bi RAD-7 do My san xuat, do
nhay 5 Bq/m?;

- Phan tich ham lugng cac nhan phéng xa U, Th, K, Ra bang phuong phéap ICP-MS.

Trong nghién cttu nay, chung toi sit dung cac quy trinh QA /QC sau: s6 liéu do hién
truong va 14y mau (vi trf [dy mau, ngay thang), van chuyén mau (ddm bao yéu cau vé luu
trit va bdo quan mau), xt ly va chuan bi mau trong phong thi nghiém, phan tich, kiém
soat va hiéu chuan cac dung cu phan tich va kiém soat mau phan tich. S6 liéu do tai hién
truong va phan tich trong phong thi nghiém phai dugc kiém tra, tinh toan va xu ly dam
bao chét luong st dung.

Két qua va thao luan

Sudt liéu birc xa gamma va nong do khi radon tai khu vyc khdo sdt

Tai mdi 6 khao sat tién hanh xay dung biéu d6 tan sudt suat liéu btc xa gamma va
ndng do radon trong khong khi. K&t qua xtr 1y s6 liéu tai moi 6 tinh duoc gié tri trung binh
sudt liéu buc xa gamma, nong do khi radon ctia ca khu mo truée va sau thim do quang
dat hiém tai khu mo duoc dua ra 6 Hinh 3, 4, 5.

40.0 50.0
. 45.0
o 35.0 _
§ 30.0 g 400
g . 5 350
Z =
£ 2 30.0
E 200 T 250
15.0 20.0
10.0 15.0
50 Ll
5.0
00 0.0 - | —
67 0.81 1.09 :
0.83 . 1.52 1.75 1.98 2.21

Suét liéu gamma Ig(uSv/h)

Hinh 3. So d6 phén chia 6 khao sat

Suat liéu gamma Ig(uSv/h)
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Suat lidu gamma Ig(uSv/h) Suat lidu Ig(uSv/h)

Hinh 4. Biéu d6 tan suat suat liéu gamma khu mé dat hiém
trudc (a) va sau (b) tham do
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30.0

30.0
25.0

20.0

20.0
15.0
15.0
10.0
10.0
HEE
25.5 321 40.4 47.6 21.4 6 54.3

0.0
53.4 61.2 72.1 79.5

Tén suat (%)
Tén suét (%)

323 45. 65.3 76.4 86.4 102.3

Néng d6 Rn(Bq/m3) Noéng do Rn(Bq/m3)

Hinh 5. Biéu d6 tan suat néng do khi radon khu mé truéc (a) va sau (b) tham do

Liéu birc xq gia ting do hoat dong khodng sdn tai mé dit hiém Muwdong Humn

Két qua tinh liéu btic xa trude thdm do va sau tham do quang dat hiém Muong Hum
duoc dua ra trong Bang 1.

Béng 1. K&t qua tinh liéu biic xa gia ting do hoat dong thim do khoang san

Liéu btc xa truéc Liéu btc xa sau tham N
ham do (mSv/nam) | do (mSv/mam) | o 8ia tng licu
TT| Khume | amdo(m do thdm do md
H H H H H H (mSv/ndam)
n P td n P td
1 |Muong Hum | 6,37 | 2,85 9,22 7,65 6,22 13,87 4,65

Nhu vay, liéu btc xa khu vuc nghién ctu truée tham do c6 gia tri 14 9,22 mSv/ndm,
day goi 1a phong buc xa tu nhién cua khu vuc nghién cau. Gia tri liéu bt xa sau tham do
tai khu vuc nghién ctru 14 13,87 mSv/ndm, day la gid tri liéu hién thoi tai khu vyc nghién
ctu. Tir d6 x4c dinh duoc gia tri liéu buc xa gia tang do hoat dong tham do quing dat
hiém tai khu vuc mo dat hifm Muong Hum la 4,65 mSv/ndm, 16n hon 4 lan so véi mac
gioi han liéu d6i voi cong chiung (B Khoa hoc va Cong nghé, 2012, ICRP, 1999).

Ddnh gid moi trieong phong xa khu vuc nghién ciru

Theo céc cong thuc (1), (2) va (3) tac gia da tinh duoc dugce tong liéu btc xa hang
nam cho khu vuc nghién ctru. So sanh véi céc tiéu chuan Viét Nam (Bo Khoa hoc va Cong
nghé, 2012) va quoc t&€ (UNSCEAR, 2000; ICRP, 1999; 2019), da xay dung ban dd phan
vung 6 nhiém phéng xa tai khu vuc mé dat hiém Muong Hum (Hinh 6).

T Hinh 6, phan chia khu vuc mo dat hiém Muong Hum thanh céc khu vuc sau:

- Khu vyc c6 H, > 3,6 mSv/ndm, chiém dién tich 10,4 km? bao gom toan bd mo dat
hiém Muong Hum, c6 ho dan ctia xa Nam Pung, Muong Hum dang sinh song.



49

- Khu vuyc ¢6 H,, > 10 mSv/ndm (muc can c6 cac hanh dong can thiép dé giam tong
liéu bac xa xuéng < 10 mSv/ndm) nam pht trén toan bo than quéng khu vuc mo dat hiém
Muong Hum, chi€m dién tich > 5,4 km?.

- Khu vyc c6 mitc tong liéu btc xa tiém tang cao: > 6 mSv/ndm va < 10 mSv/ndm,
chiém 6,5 km? (B6 Khoa hoc va Cong ngh¢, 2012; ICRP, 1999; 2019) day la khu vuc can
phai ap dung cac bién phap bao vé va cac quy dinh an toan nhdm kiém soét su chiéu xa
hodc ngan ngira nhiém ban phéng xa lan rong trong diéu kién lam viéc binh thuong, ngén
ngtra hodc han ché muc d6 chiéu xa tiém tang cho nguoi dan dang sinh s6ng va lam viéc
trong khu vuec.

- Khu vuc c6 nong do radon
trong khong khi N, > 100 Bq/
m?, chiém dién tich 4,5 km2 Theo
titu chuan Viet Nam (TCVN
7889:2008), nong doé Rn trong
khong khi néu > 100 Bq/m? thi
khong dugc phép xday dung nha

0 moi.

Do hoat dong tham do
khoéng san dat hiém, muc liéu
tong hién thoi hing ndm cua

&
u\fsi\d)

mo dat hiém Muong Hum H |
>10 mSv/nam (H > 14,65 mSv/
ndm) la mtc liéu bit dau phai
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- Dién tich c6 liéu hiéu dung 6,0 < Hef <10 mSV/ndm

giam liéu chiéu xa xu6ng mtc 10 Daned [ ocn tch o i hizu dung He > 10 msVinam
mSv / nam. Sdng sudi | Digntich o6 néng 6 radon > 100Bq/m3

Hoat dong thdm do da lam Hinh 6. Ban d6 danh gia méi truong phong xa
tang liéu chiéu xa cta mo dat

hiém Muong Hum vuot mac 1

mSv/ndm (muc gia ting liéu

chi€u xa mo dat hiém Muong Hum do thdm do la 4,65 mSv/ndm). Trong dién tich khéo
sat ctia khu mé c6 dan sinh séng (Nam Pung, Muong Hum). Theo tiéu chuéan an toan bc
xa doi voi “cong viéc buc xa” ctia quoc t€ va caa Viét Nam (Bo Khoa hoc va Cong nghg,
2012; ICRP, 1999; 2019), muc gia ting liéu 16n hon 1 mSv/ndm vuot qua tiéu chuan gioi
han liéu d6i v6i cong chung.
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Két luan

b3 ap dung phuong phép tinh liéu gia ting trén co sd xac dinh gié tri déc trung liéu
chiéu xa trudc khai thac, ché bién (phong btic xa tu nhién) va hién thoi do hoat dong tham
do khoang san tai mo. Phong buc xa dia phuong va gié tri dic trung liéu btc xa hién thoi
duoc xac dinh béng cach chia dién tich khao sat thanh cac 6 c6 dién tich déu nhau, dién
tich mbi 6 ddm bao sy ddng nhat vé thanh phan, da s6 lugng thong keé tin cdy cac diém
khao sat. Tinh gia tri ddc trung suét liéu btic xa gamma, nong do radon trong khong khi
clia timg 0 theo gia tri tdn suat cuc dai cta biéu dé tan suat. Két qua xac dinh dugc gia
tri ddc trung liéu chiéu xa trudc thdm do (phong buc xa ty nhién) ctia khu vuc mé 1a 9,22
mSv/ndm. Liéu btc xa hién thoi d6i véi khu vuc la 13,87 mSv/nam. Liéu buc xa gia tdng
do hoat dong tham do quing dat hiém tai khu vuc la 4,65 mSv/ndm, 16n hon 4 1an so voi
tiéu chuén gioi han liéu d6i v6i cong ching.

Thoi gian t6i mo sé dugc dua vao khai thac va ché bién quing dat hi€m, khi do6
cuong do bic xa gamma va ndng do radon, bui phéng xa sé tang lén dang ké. Khi d6 gia
tri liéu gia tding ddi v6i nhan vién bic xa c6 kha nang tang 1én dang ké, cAn phai c6 cac
khao sat chi tiét danh gia anh hudng ctia bic xa ion héa d6i v6i nhan vién buac xa tham gia
khai thac, ché bién tai mé dat hiém Muong Hum.
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