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Két qua nghién ctru phong xa tu nhién khu vuc mo dat hiem
Dong Pao, tinh Lai Chau
Nguyén Vin Diing"", Nguyén Thi Thu Trang?, L& Anh Tho?, Vii Thi Lan Anh', Pao Dinh Thuén',

'Khoa Méi truong, Triong Pai hoc Mo’ - Dia chdt,
2Truwong Pai hoc Kinh té Quoc dan,

TOM TAT

Hoat d¢ cac nhan phong xa tuy nhié€n trong dét, nudc, khong khi va liéu chiéu xa hang nam la nhiing ti€u
chi quan tric quan trong trong danh gia tic dong moi trudng ciia cac khu v khai khoang néi chung,
Nghién ctru, danh gia n6ng d6 hoat d6 cac nhan phéng xa ty nhién trong mau dét, nudc va khong khi &
khu vye mo dat hiém Pong Pao, Lai Chau nhim dong gop vao cong tic gidm sat, danh gia, quan 1y gidm
sat moi truong trong hoat dong khai thac, ché bién quing dit hiém. Két qua nghién ctru cho thay, hoat do
ddng vi phong xa tw nhién déu tdn tai trong cac mau dét, nudc, c6 mot sb mau dat c6 hoat do phong xa
cao hon so véi tiéu chuin cho phép. Gid tri liéu chiéu xa trung binh hang nam tai khu vuc dat gia tri 13,56
mSv/nim, cao gip 5,65 lin so vdi trung binh thé gidi (2,4 mSv/nim).

Két qua nghién ciru da dong gop vao cong tic danh gia giam sat hién trang méi truong tai khu vye nay.

Tur khoa: hoat @6 phong xa; moi truong phong xa; liéu hiéu dung hang nam; md dét hiém; bong Pao.

1. Mé dau

Hoat d¢ cac nhan phong xa ty nhién trong moi truong ludn co sy khac nhau gitra cac vung. Tuy nhién,
con ngudi van cé thé séng binh thuong & nhitng noi c6 nén birc xa cao (birc xa ty nhién cao gép 100 lin
so véi mirc trung binh toan cau), noi mot s6 moé da ton tai dudi long dét trong thoi gian rat dai. Hién nay,
6 nhiém khéng khi, dét, nudc hodc nén phong xa da dugc nghién ciru phé bién va danh gia nghiém tuc &
nhidu khu virc khac nhau trén thé gisi.

Duong Giang & Trung Quéc, Kerala & An Do, Guarapari & Brazil va Ramsar ¢ mién bic Iran 13 mot
trong nhitng khu vyc trén thé giéi c6 mirc d6 burc xa tu nhién cao. Cac mé dat hiém di dugc tim thiy &
mién bic Viét Nam va tap trung & ving TAy Béc. D4t hiém mang lai nhimng co hdi kinh té tiém ning ciing
nhu nhitng rii ro vé sirc khoe va méi truong. Két qua khao sat méi truong phong xa tw nhién & Tay Béc
Viét Nam cho thiy lidu phong xa gamma thay dbi tir 0,2 dén 3,0 uSv.hl. O tit ca cac khu virc mo dét
hiém, mirc liéu gamma déu vurot qua gidi han an toan 13 0,6 pSv.h.

Mo dat hiém Dong Pao, thudc huyén Tam DPuong, tinh Lai Chau dwgc gidi han boi toa d§ dia 1y tir
22°10' dén 22°30' vi d6 Biéc, tir 103°18' dén 103°46' kinh d6 Péng, day 1a ving nui cao, dia hinh déc
thoai kéo dai theo phwong T4y Béc - Pong Nam, 1a khu vie thuéc dang dia hinh phirc tap, phan doc trung
tam theo huwdng Tay Béc - Péng Nam la dia hinh d6i nti thap, bao boc hai bén suén 14 hai diy nui cao bi
ph'gm cit manh. D9 cao thay dbi tir 500-2000m tao nén nhiéu thanh véch, phan cét boi cac hé théng séng
Sudi.

Dic diém dia chat cta khu vire gdm céc hé ting: Hé ting Subi Chiéng (PPsc), Hé tang Sin Quyén (PP-
MPsq), Hé tang Ban Ngudn (D;bn), Hé ting Cha Pa (NPcp), Hé tang Ban Pap (D;.,bp), hé ting Nam Xe —
Tam Puong(aG-aSy/Ent), hé ting Muong Hum (aG/PZ,mh), hé ting Ye Yen Sun(G/Eys;). Theo két qua
didu tra danh gia ctia Lién doan dia chat xa hiém cho thiy day 1a moé dit hiém c6 trit lwong 16n, tai nguyén
dét hiém dat ~ 1,3 triéu tAn TR,Os. Ngoai khoang san chu yéu 1a dat hiém, tai khu vuc c6 chia cac chat
phong xa U, Th véi ham lugng cao, ham lugng urani UsOg trung binh 0,0182%; ham lugng thori ThO,
trung binh dat 0,165%.

Cac hoat dong khao sat, diéu tra moi trrong phong xa ty nhién tai khu vuc nghién ciru bao gém do
sudt liéu chiéu ngoai, néng d6 khi phong xa va xac dinh hoat do cac chét phéng xa tu nhién trong mau
dat, nuée va thuc vat. Trén co so xir 1y sO lidu thu thap da xdy dung duge ban d6 6 nhidm phong xa tai
khu vuc khao sat.

* Tac gia lién hé
Email: nguyenvandung@humg.edu.vn
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Hinh 1. So d@6 khu vuc khao sét
2. Phuong phap nghién ciru

Theo céc tiéu chuin v& cong tac khao sat, didu tra, danh gia tic dong méi trudng phong xa tac gid sir
dung cac phuong phap sau:

2.1. T t'ni{ todn cdc thanh phan mo"i‘tru’t‘rng phong xa tw nhién tai moé khodng sin
2.1.1. Liéu twong dwong burc xa (Liéu hiéu dung hang nam)

Lidu twong duong H, 14 téng cua liéu chiéu ngoai va lidu chiéu trong, dwoc xac dinh theo cong thirc
sau:

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

Trong do:

- H, 14 lidu chiéu ngoai gay boi buc xa gamma, dugc do tai vi tri cach mat dét 1m, x4c dinh theo cong
thirc sau:

= 8760XH5L, (mSV/ném) 2)
trong do HSL 1a suét lidu chleu ngoai trong khong khi (uSv/h);

- H14 liéu chiéu trong gom c4c thanh phén: lidu chiéu trong qua duong ho hap (Hp) gay boi khi phong
xa radon, toron va lidu chiéu trong qua duong tiéu hoa (Hy) (thirc 3n va nuéc udng), tinh bang mSv/nim
va dugc xac dinh bdi cac cong thirc sau:

+ Hp = Hro + Hri, (mSv/ndm) 3)

Trong d6: Hr, = 0,047xCr, (Bgq/m?), Hr, = 0,007xCr, (Bg/m?) v&i Cra 14 ndng do khi radon (*2Rn) va
Crq 12 ndng d6 khi toron (*°Rn).

+ Ha = (6,2x10Ag+2,8x107*Ap,+2,3x 107 * Ay +4,4x 107 Ay )xmg, (mSv/ndm) @)

Trong d6: Ak, Ara, A, Au 12 hoat 30 phong xa cua kali, radium, thori, urani trong nudc hodc thuc
phim (Bg/kg), trong tng; mq la lwgng nude hodc thyc phim trung binh tiéu thu moét ngudi trong mot
nam (800 lit nude va 650 kg thirc an).

2.1.2. Hoat d¢ birc xa trong cdac méu dat

Hoat 36 burc xa trong dat dugc x4c dinh bai cong thic sau:

A= Aga + 1,3Am + 0,085A% <370, (Bg/kg) 5)
V61 Ara, Arh, Ax 140 luot 13 cac hoat d cua cic nhan phong xa Ra, Th, K.

2.2. Phwong phdp dinh gid sai sé

Pé danh gia moi trudng phong xa tu nhién, nghién ciru nay tac gia sir dung té hop cac phwong phap
sau:

- Po suét lidu birc xa gamma dé tinh lidu chiéu ngoai gy béi birc xa gamma;

- Po khi phong xa radon, toron trong khong khi xung quanh dé lidu chiéu trong qua duong hé hip;

-bPo phé gamma dé x4c dinh hoat d urani, thori va kali trong 16p dét, da bé mat;

- X4c dinh hoat d6 cac chét phéng xa urani, thori, kali trong cac mau luong thyc, nudc dé tinh toan liéu
chiéu trong qua duong tiéu héa.
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Sai s6 cac phép do dugc xac dinh boi cac biéu thire sau:

T (xi—y)? (6)

2n
Sai s6 tuong d6i: 6 = 7.100% v6i R = — Y (ki + 1)
véin 1a sé diém do kiém tra; x;, yi la gia tri do chinh va do lap.

Sai s6 tuyét d6i: o =

3. Két qua va thio luin
3.1. Danh gia sai so ciia cdc phép do
Sau khi tién hanh khao sat va phan tich xir 1y sb liéu, két qua danh gié sai s cua cac phuong phap theo
cong thie (6) duoc dua ra trong bang 1 )
Bdng 1. Bang danh gid sai so cia cac phép do

, 2 Sai s6 twong d6i Sai s6 tuyét d6i (%) Ngudng cho
Phuong phap biém do (%) & Gia tri | Pon vi ghép %% )
Phuong phap do suét lidu gamma

Taivitrido 0 m 140 3,23 0,01 uSv/h <10

Taivitrido 1 m 140 3,45 0,01 uSv/h <10
Phuong phap do khi phéng xa

Radon (**’Rn) 25 10,5 7,88 Bg/m® <30

Toron (*°Rn) 25 8,43 16,34 Bg/m® <30
Phuong phéap do phd gamma

Kénh Kali 27 5,76 0,27 % <10

Kénh Uranium 27 7,86 2,13 ppm <10

Kénh Thorium 27 4,35 3,32 ppm <10

Két qua tinh sai s6 cho thdy céc sb liéu khao sat dam béo tin cay.
3.2. Cac thanh phan méi trwong phong xa tw nhién
3.2.1. Bdc trung sudt liéu birc xa gamma
Két qua khao sat cho théy suit liéu buirc xa gamma ¢ vi tri 0 m gia tri thay ddi tr 0,11 dén 3,21 uSv/h,
trung binh 14 0,98 pSv/h; & vi tri 1m, gia trj thay déi tir 0,08 dén 2,97 pSv/h, trung binh 0,81 pSv/h (bang
2).
Bdng 2. Pdc trung thong ké sudt liéu gamma

Théng sé Gi4 tri suét lidu gamma (uSv/h)
0Om Im
Nho nhat 0,11 0,08
Lén nhat 3,21 2,97
Trung binh 0,98 0,81
Do 1éch chuin 0,52 0,6

Gi4 trj suét lidu bic xa gamma < 0,3 uSv/h ¢ khu vuc ndm xa than quang dit hiém. Gia tri suét lidu
gamma tir 0,3 + 0,6 pSv/h dugc xac dinh ¢ khu vuce tiép giap gitra than quing va phi quing, cang vao gin
than quing dat hiém gia tri suat liu gamma ting cao, tai vi tri than quang dat gia tri 3,21 pSV/h Theo
tiéu chudn ctia Nga va Viét Nam, khu vuc nghién ciru vuot qué tiéu chuén cho phép ddi véi suét lidu birc
Xa gamma.

3.2.2. Ddc trung cua khi phong xa

Nong do cua khi radon (*2Rn) trong khong khi dao dong tir 6,7 dén 1.142 Bq/m’, trung binh la
213 Bg/m’; Nong d6 cua khi toron (**’Rn) dao dong tir 12,5 + 1.245 Bq/m’, trung binh 342 Bg/m® (Bang
3). Céc vi tri cua ndng do radon cao khong chi phu thu¢c vao khu vyc phén bb cua cdc than quéng dat
hiém, ma ca cac khu vyc thong gi6 tu nhién ‘han ché. O nhitng noi c6 mat d6 dan sb cao, chéng han nhu
céc Ban Hon, Na Khum, Déng Pao, gia tri ndng d6 radon cao hon mirc khuyén cdo v& ndng d6 khi radon
trong nha ¢ theo tiéu chuén Viét Nam.

Bdng 3. Pdc trung thong ké nong dg khi phéng xa radon

A 2 Nong do khi phéng xa (Bg/m?
Thong so Ry g phong xa ( quzn
Nho nhat 6,7 12,5
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Lén nhat 1142 1245
Trung binh 213 342
D¢ léch chuan 72,3 178.,4

Theo tiéu chudn ciia Viét Nam s6 7889:2008, khong duoc phép xay dung nha méi & nhitng khu vue ¢o
nong do khi phéng xa radon vuot qua 100 Bg/m?.

3.2.3. Pdc trung phé gamma trong ddt

Két qua do phd gamma trong d4t bé mat da xac dinh duoc dic trung ndng d6 ciia cac chat phong xa
Kali, Urani va thori. K&t qua dugc dua ra & Bang 4.

Bdng 4. Pdc trung thong ké phé gamma trong dat

R £ Hoat d§ phong xa
Thong 30 K®) | Uqpm) | Th(pm)
Nho nhat 0,42 3.2 52
Lén nhét 15,21 613,4 467,6
Trung binh 5,88 251,6 176,4
Do 1éch chuén 3,12 137,5 78,5

Tur bang 4 cho théy hoat @6 cac chég phong xa thorium, uranium trong dét cao, vuot tiéu chuin cho
phép. Ham lugng urani trong cic mau dat cao hon ham lugng thorium, ban chat phong xa 13 urani.
3.2.4. Hoat dé alpha, béta trong nudc

Két qua phan tich hoat d6 alpha va béta trong nude tai khu virc nghién ciru cho thdy: hoat d6 alpha dao
dong tir 0,021 + 0,093 Bq/l, trung bir}h 0,053 Bq/l; ‘hoag do beta dao dong tr 0,165 +~ 0,912 Bq/l, trung
binh 0,543 Bg/l. So sanh v&i quy chuén Viét Nam ve chat luong nude mat QCVN 08:2023/BTNMT, gia
tri gidi han ngudng cua hoat d¢ alpha va béta lan lugt 12 0,1 Bq/l va 1,0 Bg/l. Do d6, tong hoat d¢ cia
alpha va béta trong cac mau nuée nam trong gidi han cho phép (Bang 5).

Bdng 5. Pdc trung thong ké tong hoat d¢ alpha va béta trong nuée

R 1 Hoat d¢ (Bq/l)
Thong so Alpha Beta
Nhé nhat 0,021 0,165
Lén nhit 0,093 0,912

Trung binh 0,053 0,543
Do l1éch chuan 0,022 0,171

3.2.5. Hoat djng ciia cdc nguyén t6 phdng xa trong ddt

Két qua phan tich v& hoat d6 cua cac nguyén t phong xa trong cic miu dét da chi ra ring cac ddng vi
phong xa nhu 22°Ra, 238U, 22Th va “°K c6 mit trong hau hét cac mau dat tai khu vuc nghién ctru.

Bdng 6. Pdc trung thong ké hoat a6 phong xa trong mau ddt

Thoéng so 26R, Hot ?3085 héng xa (%gﬁgl) 0K

Nho nhét 15,6 8,9 11,3 52,2
Lén nhit 2003,3 15234 898.8 1008,2
Trung binh 563,7 324.5 2324 2433
Do léch chuin 6154 378,7 2763 187,3

Két qua phan tich cac mau dét cho thay, hoat d6 phong xa cia mot s6 mau dat vuot qua gi6i han >
1.000 Bg/kg. Cac mau dat nay dugc lay tai mé dét hiém Pong Pao, noi ¢ st dung dat dé trong cdy luong
thure. Két qua cho thay mau dit ¢ hoat do phong xa cao chu yéu nim & khu vyc chita quing dat hiém. Ti
d6, c6 thé nhan xét rang hau hét dit trén bé mat khu vuc mo bong Pao déu c6 mit cac nhan phong xa tu
nhién. Theo céc gia tri gi¢i han ngudng cua cac ddng vi phong xa ty nhién trong vt liéu xay dung, thi
trong khu virc khong duge cAp phép dé dinh cu lau dai, xdy dung cc cong trinh dan dung. ..

3.3. Phdn viing 6 nhiém phéng xa khu vwe mé dit hiém Péng Pao
3.3.1. Co s6 phdp Iy phdn viing 6 nhiém méi truong phong xa

Theo ICRP, can thiép 1a cac hoat dong cua con ngudi nhidm giam thiéu muc chiéu xa hién c6 trude khi

quyét dinh v& cac hanh dong an toan birc xa duoc dua ra. Déi véi cac moé khoang san cé chira chét phong

xa, can thiép la cac hoat dong cach ly, che chén dé giam liéu chiéu ngoai, thong gio, loc bui dé giam nong
d6 khi phéng xa, ndng d6 bui giam liéu chiéu trong qua dwong hé hip va xir Iy nude thai, kiém tra ngudn
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nuéce sinh hoat. .. dé giam liéu chiéu trong qua dudng tiéu hoa.

- Cdc mikc tham chiéu an toan phong xa

Gia trj tham chiéu duoc xem 1a mic lidu chidu xa ma trén muc dé cin phai ¢6 cac hanh dong bao vé
thich hop duogc thyc hién. Uy ban an toan phdng xa Quéc t& ICRP d& ra nguyén tic can thiép trong truong
hop chiéu xa tw nhién 1a cic hanh dong can thiép phai dwoc ludn ching va t6i wu. Mirc lidu hién thoi hang
nam 10 mSv duoc coi 1a mirc khuyén céo dé bit ddu xem xét cac hanh dong can thiép (hinh 2).

LIET B SE%G IEANG XAM LUEL TEN 141 HANG NAM
tmsn) |m&n) 1 )
Phimg tw shifn M can thigp
Gh b ew T | Mmoo " o
| 1 B 1 Fhai can thigp
ol
Cin thi can
l ANrc cao 10 i
Elng Thre ¢
cin can thigp
| imm
; | [} 1 14
s toan i

Hinh 2. Mirc liéu khuyén cdo can thiép trong chiéu xa tw nhién
- Téng hoat d phong xa alpha (a) 1a < 0,1 Bg/l (QCVN 08:2023/BTNMT).
- Tong hoat dd phéng xa beta (B) 1a < 1,0 Bq/l (QCVN 08:2023/BTNMT).
- Gi6i han ndng d6 radon trong khong khi noi cac ngdi nha méi dang dugc xdy dung 1a < 100 Bg/m?
va dé sir dung céc toa nha hién c6 1 < 200 Bg/m? (7889:2008).
- Suét lidu gamma cua birc xa khong vuot qué 0,3 pSv/h.

3.3. Xt Iy tong hop tai ligu tinh téng lidu twong dwong chiéu xa viing nghién ciru

Két qua xir 1y tai liéu do S}lét liél} gamma moi treong, do khi phong xa rdon the9 cac cong thie (1), (2)
va (3), da xay dung dugc biéu do tong licu twong duong cho khu vuc khao sat. Két qua dugce dua ra trén
hinh 3.

Tén suét (%)
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Hinh 3. Biéu dé tong liéu twong dwong khu viec nghién civu

Theo biéu d6 tin suit, xac dinh dugc gia tri lidu chiéu xa trung binh hang nim tai khu vic nghién ctru
laH= 13,56 (mSv/nam), cao gap 5,65 lan so v&i muc trung binh hang giy boi cac nhan phong xa tu
nhién cua thé gidi (2,4 mSv/nam)..

4. Két luan

Két qua nghién ctru rat ra cac két luan sau:

- G6p phin hoan thién viéc lua chon t6 hop phuong phap dé khao sat cac tham s6 moi truong phong xa
nhu: phuong phéap do nong khi phong xa; phuong phap do sudt lidu chiéu ngoai; phuong phap do phd

gamma; phuong phap liy va phan tich hoat dé cac chét phong xa 28U, 22Th, K trong mau dét, nudc,
thuc vat bang cac thiét bi hién dai, d6 nhay do tin cdy cao va co thé 4 ap dung cho cac khu vuc co6 cac dac
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diém tuong tu.

- Céc két qua dugc dua ra trong nghién ctru nay la co s¢ dé theo doi tac dong cuia moi truong phong xa
va dua ra céc giai phap giam thiu anh huong cua cc chat phong xa dén moi truong sinh thai khi mo di
vao khai thac, ché bién quang dat hiém trong thoi gian tdi.
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ABSTRACT

Results of natural radioactivity research in the Dong Pao rare earth
mine area, Lai Chau province
Nguyen Van Dung', Nguyen Thi Thu Trang?, Le Anh Tho?, Vu Thi Lan Anh!, Dao Dinh Thuan',

!Faculty of Environment, Ha Noi University of Mining and Geology,
’National Economics University,

The activity of natural radionuclides in soil, water, air and annual radiation dose are important
monitoring criteria in assessing the environmental impact of mining areas in general. Research and
assessment of the concentration of natural radionuclides in soil, water and air samples in the Dong Pao
rare earth mine area, Lai Chau aims to contribute to the monitoring, evaluation and management of
environmental monitoring in the exploitation and processing of rare earth ores. The research results show
that natural radionuclides are present in soil and water samples, some soil samples have higher
radionuclides than the permitted standards. The average annual radiation dose in the area is 13.56
mSv/year, 5.65 times higher than the world average (2.4 mSv/year).

The research results have contributed to the assessment and monitoring of the current environmental
status in this area.

Keywords: radionuclides; radiation environment; annual effective dose; rare earth mines; Dong Pao.
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