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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén vimg - ERSD dugc
Truong Pai hoc M6 - Dia chit (HUMG) va cac ddi tac t6 chirc 2 nam mot 1an dé cac nha chuyén mon
trong va ngoai nudc tu hoi, gioi thiéu nhimg két qua va hudéng nghién ctru khoa hoc méi, thao luan vé
cac xu thé phat trién, thach thire va co hdi méi ddi voi nhiu linh khac nhau caa Khoa hoc Trai dét,
Tai nguyén va cac nganh khac co lién quan.

Tiép ndi thanh cong ctia Hoi nghi lan thu nhit ndm 2018 (ERSD 2018) va dugc sy cho phép cua
B0 Gido duc va Pao tao, Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing
1an thir hai (ERSD 2020) dugc Truong Dai hoc M6 - Dia chat (HUMG) dang cai to chure voi sy phéi
hop dong t6 chirc ctia nhiéu don vi quan 1y, nghién ctru khoa hoc, dao tao va san xuét ¢6 uy tin trong
nude gom Tap doan Cong nghiép Than - Khoang san Viét Nam, Tap doan Dau khi Qudc gia Viét
Nam, Téng cuc Dia chét va Khoang san Viét Nam, Cuc Do dac, Ban dova Thong tin dia ly Viét Nam,
Vién Dia chét va Dia vt ly bién, Vién Khoa hoc Dia chit va Khoang san, Truong Pai hoc Cong nghé
Déng Nai, Truong Pai hoc Dong A, Truong Pai hoc Thu Déu Mat, Téng hoi Dia chit Viét Nam, Hoi
Khoa hoc Cong nghé Mé Viét Nam, Hoi Cong trinh ngém Viét Nam, Hoi Dia chét Thuy van Viét
Nam, Hoi Dia chat Cong trinh va Moi truong Viét Nam, Hoi Ky thuéat N6 min Viét Nam, Hoi Khoa
hoc K¥ thuat Dia vat ly Viét Nam, Hoi Tric dia - Ban dd - Vién tham Viét Nam, va véi su tham gia
ctia nhiéu t6 chirc va ca nhan khéc.

Céc chu dé chinh cua Hoi nghi lan nay tap trung vao thao ludn cac Kkét qua khoa hoc cong nghé
va huéng nghién ctru méi cua Khoa hoc Trai dét va Tai nguyén thién nhién, Khai thac va st dung tai
nguyén dia chit, Moi truong va cac linh vuc khoa hoc khac cé lién quan nhu Co - Dién, Cong nghé
Thong tin, X4y dung, ... cling nhu viéc img dung chung vao phat trién bén vitng d6i v6i nhiéu linh
vuc khac nhau cua khoa hoc cong ngh¢, kinh té va x4 hoi.

Trong qua trinh td chirc Hoi nghi, Ban T4 chire d3 nhan duoc su quan tam cua dong ddo cac nha
khoa hoc, chuyén mon va quan ly trong va ngoai nudc, trong d6 c6 hon 300 bao cdo khoa hoc lién
quan t6i cac chu dé ciia Hoi nghi da dugc giri t6i Ban bién tap. Trén co sé d0, 255 bao céo co chat
lrgng da duge lya chon va xuat ban trong Tuyén tip tom tit cic bao cao va Tuyén tip cic bao cao
toan vin ctia Hoi nghi. Bio c4o toan vin dugc tap hop thanh 16 tip, mdi tip ing véi mot chu dé khoa
hoc sau:

1. Pia chat khu vue

2. Pia chdt céng trinh - Pia chdt thuy van

3. Tai nguyén dia chat va phdt trién bén viing

4. M6i truong trong khai théc tai nguyén va phdt trién bén vig
5. An toan mo

6. Cong nghé va thiét bi khai théc

7. Thu hoi va ché bién khodng sdn

8. Céng trinh ngam va Pia ky thudt

9. Vat liéu va két cdu

10. Ky thudt dau khi tich hop

11. Trac dia

12. Ban do, Vién tham va Hé thong théng tin dia Iy

13. Khoa hoc Co ban trong linh viee Khoa hoc Trai dat va Méi truong
14. Co khi, dién va Ty dong hoa

15. Cong nghé thong tin

16. Phdn tich dir liéu va hoc may

Toan b thong tin khoa hoc vé hoi nghi, trong d6 ¢6 Tuyén tap cac bao céo toan vin, duge dua
1én trang Website chinh thirc ciia Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban t6 chire xin tran trong cam on Truong Pai hoc Mo - Dia chét, v6i tu cach 1a don vi dang cai
t6 chirc Hoi nghi, cing cac don vi dong t6 chirc dd hop tac va gop phan quan trong vao sy thanh cong
ctia Hoi nghi nay. Cam on cac nha khoa hoc da dong gop cac cong bd khoa hoc co gia tri cho Hoi
nghi. Ban t6 chtc ciing danh gia cao sy nd luc ciia Ban bién tip va cac chuyén gia bién tap dé nang
cao chét lugng cua cac bao cdo khoa hoc ciing nhur sy ¢b gang 16n cuia Ban thu ky trong viée chuan bi
va td chtc hoi nghi nay.
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Ban tb chtic mong mubn tiép tuc nhan dugc sy hop tac chat ché va gop y chan thanh cua cac don
vi va ca nhan ddi vai viéc chuan bi, t6 chirc, bién tap, va xuit ban cac bao cdo khoa hoc, nhiam nang
cao chit lwong cua cac hoi nghi tiép theo, gop phan thuc day sy phat trién bén vimng cua cac hoat dong
nghién ctru khoa hoc, chuyén giao cong nghé thudc cic linh vuc Khoa hoc Trai dat va Tai nguyén va
cac linh vuc khoa hoc khac ¢6 lién quan.

TRUONG BAN TO CHUC

GS.TS Tran Thanh Hai
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Phong xa tu nhién va muc li€u chiéu xa khu vuc
mo dat hiém Yén Phu, huyén Van Yén, tinh Yén Bai

Nguyén Vin Diing!?* , Vii Thi Lan Anh!?, Dao Binh Thuin!,
! Khoa Méi truong, truong Pai hoc Mo - Dia chdt,
2Vién Nang lwong nguyén tir Viét Nam,
3 Khoa Méi trueong, Truong Dai hoc Khoa hoc T nhién, Dai hoc Quéc gia Ha Noi

TOM TAT

Mo dét hiém chira cac nhan phong xa tu nhién Yén Phua thudc xa Yén Phu, huyén Van Yén, tinh Yén Bai,
1a mo c6 trir lvong tai nguyén kim loai d4t hiém 16n coa Viét Nam s& duoc dua vao khai thac, ché bién
trong thoi gian téi. Hoat d cac nhan phong xa tu nhién va lidu chiéu xa 1a tidu chi quan tric quan trong
trong danh gia tic dong moi truong ctia mo khi di vao hoat dong khai thac, ché bién quing dit hiém. Diéu
tra xac dinh hoat d¢ cac nhan phéng xa tu nhién trong dat, nude, thue vat va muc lidu chiu xa tai khu vuc
nhim dong gop vao cong tac quan ly, gidm sat moi trudng phong xa trong hoat dong khai thac, ché bién
quang dat hiém. Két qua cho théy, hoat d0 cac nhan phong xa tu nhién déu ton tai trong cac mau dit, nude
va thue vat, co mot s6 mau dat, thuc vat co hoat do phong xa cao hon so voi ti€u chuén cho phép; Gia tri
lidu chiéu xa hang nam tai khu vuc dat gia tri 11,67 mSv/nam, cao gép 4,86 14n so véi trung binh thé gidi
(2,4 mSv/nam). Tir két qua nghién ciru, cic van d& an toan, strc khoe va méi trudng, bao gdbm danh gia rai
ro cho khu vuc va dia diém khai thac ché bién quang dat hiém.

Tur khoa: Hoat dd phong xa, mdi truong phong xa, mo d4t hiém, liéu hiéu dung hang nam, Yén Phu.

1. Dit vin dé

Mo dét hiém Yén Phi, thudc x3 Yén Phu, huyén Vin Yén, tinh Yén Bai duoc gi6i han béi toa do
21°81'30"+21°83'00" vi d6 Bic 104°64'00+104°68'00" kinh d6 Pong day 1a viing ndi cao, dia hinh dbc thoai
kéo dai theo phuo’ng T4y Béc - Pong Nam chay doc theo hai be song Hong.

104% ‘ 65"

SCALE 1:25.000 LEGEND

+ o+ | Residential Sitstane, clay, siltstone. gravel, grit

River, stream Phan Luong Formation: gritstone, sandstons

confour lines and values Ban Nguon formations: shale, sitstone, sandstone

e Rare earth ore bodies CaVinh Formdtion: ganite rocks, gneiss

P bm* Sin @uyen Formation: guartz schist, quartz

Hinh 1. So @6 dia chdt khodng san mé ddt hiém Yén Phii

* Tac gia lién hé
Email: nguyenvandung@humg.edu.vn
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Mb dét hiém Yén Phu bao gém hai than quéang d4t hiém dang théu kinh phan b trong da phién thach
anh - sericit, phién sét sericit va da voi bj hoa hoa ctia hé ting Séng Mua (D1sm), thudc loai hinh quing
phong hoa tan du dugc thanh tao do qua trinh phong hod tai lam giau cac hop phén c6 ich. Quing thuong
16 ngay trén bé mit dia hinh, d6i khi ndm dudi 16p phti moéng va c6 ranh gioi khong rd rang véi da vay
quanh. Than quéng chinh dang thau kinh, ¢6 truc kéo dai theo phuong tay béc - d6ng nam va dbc nghiéng
v phia dong béc. Than quang con lai nim gan song song v6i than quéng chinh ¢4 hinh thai phtre tap hon
v6i chidu dai khoang 70m, chiéu rong thay dbi tir 50m (phia tiy bic) dén 20m (phia déng nam). Bén trong
cac than quang thuong bét gap cac thé ti hodc 16p kep cac da vay quanh thudc hé ting Séng Mua (hinh 1)
(Bo Cong thuong, 2011; Tran Binh Trong va nnk, 2005).

Trong quang d4t hiém Yén Pht d3 xac nhén c6 mit céc khoang véat fecguxonit, xenotim, monazit,
samackit, octit, checrolit, manhetit, mactit, hematit, limonit, psilomelan, ilmenit, rutin, pyrit. Quang dét
hiém Yén Pht c6 ty 1& phﬁn tram gitta cac nhom nhu sau: Nhom nhe chiém 62,97% TR203, nhoém trung
gian chiém 7,87% TR,0;3 va nhém nang 29,16% TR,03. Ham luong TR>O3 trong mo dao dong tir 0,1 +
7,0%, trung binh dat 1,12%. Trong quang con c6 niobi, urani va thori véi ham luwong: Nb,Os tir 0,011 +
0,17%, trung binh 0,034%, U3Os tir 0,008 + 0,105%, trung binh 0,01%, ThO- tir 0,0009 + 0,06%, trung
binh 0,02%. Trit lrgng mo dit hiém Yén Phu cip 122+333 = 31695 tdn TR20s; N2Os = 814 tin; sit: 667
985 Fe (Tran Binh Trong va nnk, 2005; Bui T4t Hop va nnk, 2010).

Cac hoat dong khao st, diéu tra méi tredng phong xa tw nhién tai khu vyre nghién ciru bao gom do suét
liéu chiéu ngoai, ndng do khi phéng xa va xdc dinh hoat d6 cac chat phéng xa ty nhién trong mau dat, nudce
va thuc vat. Trén co so xt 1y s0 liu thu thap da xay dung dugc ban dd 6 nhiém phong xa tai khu vuc khao
sat.

2. Phuong phap nghién ctru

Theo céc tiéu chuan qudc gia vé cong tac khao sat, diéu tra, danh gia tac dong moi truong phong xa tac
gia s dung cac phuong phap sau (Trinh Dinh Huén va nnk, 2013; TCVN 9414:2012; TCVN 9419:2012;
TCVN 9415:2012; TCVN9416:2012; Tran Anh Tuan va nnk,2012):

2.1. Tinh todn cdc thanh phén mai truong phong xq ty nhién tgi mo khodng sin
2.1.1. Liéu twong dwong burc xa (liéu hiéu dung hang nam)

Liéu twong dwong H, 14 tong cua lidu chiéu ngoai va liéu chiéu trong, dugc xac dinh theo cong thirc sau:
H =H, + H;, (mSv/nam) @)
trong do:

- H, 14 lidu chiéu ngoai gy boi blrc xa gamma, dugc do tai vi tri cach mét d4t 1m, xéc dinh theo cong
thire sau:

H, = 8760xHsgt, (mSv/ndm) 2
trong do:

- Hsp. 12 sudt lidu chiéu ngoai trong moi trudng xung quanh (uSv/h);

- Hi 14 liéu chiéu trong gom cac thanh phén: lidu chiéu trong qua duong hé hép (H,) do hit phai khi
phong xa radon, toron va lidu chiéu trong qua dwdng tiéu hoa (Ha) (thirc dn va nudc udng), tinh bing
mSv/nam va dugc xac dinh boi cac cong thirc sau:

Hp = Hrn + Hry, (mSv/nam) 3)

H, hit twong duong véi mot ngudi tredng thanh trung binh thd 7.280 m® khong khi mdi nam.

O day: Hra =0, 047%Cha (Bq/m?), Hry = 0,007xCr, (Bg/m®) v6i Cra 14 ndng d6 khi radon (*3Rn) trong
khong khi va Cry 12 ndng d khi toron (22°Rn) khong khi.

+ Hy 1 liéu chiéu trong qua dudng tiéu hoa, duoc xac dinh boi cong thire sau:

Ha = (6,2x10Ak+2,8%107*ARa+2,3x 10 *Ap+4,4x 105 Ay )xmg, (mSv/nim) 4
trong d6: Ak, Ara, Ah, Au ld hoat dd phong xa cua kali, radium, thori, urani trong moét lit nudc hodc mot
kilégam thyc phdm (Bq/kg), twong tmg; mq 14 lrong nuwde hoic thye phdm trung binh tiéu thy mét ngudi
trong mdt nam (800 1it nurde va 650 kg thirc an).

2.1.2. Hoat d¢ bikc xa trong cac mau ddt

Hoat d6 burc xa trong d4t duoc xéc dinh boi cong thirc sau:
‘ A= Apa + 1,3Am + 0,085A% <370, (Bg/kg 5)
vOi: Ara, Ah, Ak 1an lugt 13 cac hoat d§ ctia cac nhan phong xa Ra, Th, K.

2.2. Phuwong phdp dinh gid sai so

Dé danh gia moi truong phong xa ty nhién, nghién ciru nay tac gia st dung td hop cac phuong phap sau
(TCVN 9419:2012; TCVN9416:2012):
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- Po liéu burc xa gamma dé xac dinh lidu chiéu ngoai gay boi birc xa gamma trong khu vyc nghién clru;

- Po khi phong xa dé xac dinh nong d6 radon, toron trong khong khi xung quanh, do d6 tinh toan liéu
chiéu trong qua duong hd hép;

- Po phé gamma dé xac dinh hoat d6 urani, thori va kali trong 16p dat d4a bé mat; . .

- Xéc dinh hoat do cac chat phong xa urani, thori, kali trong céc mau luong thuc, nude dé tinh toan lieu
chiéu trong qua dudng tiéu hoa. i

Sai s0 cac phép do dugc xac dinh boi céac biéu thirc sau:

. . n g2
Sai s6 tuyét d6i: 0 = Z‘”f—;y‘) (6)

v6i: n 12 s6 diém do kiém tra; x;, yi 1a gi4 tri do chinh va do lip.

3. Két qua va thao luéin
3.1. Danh gia sai so ciia cac phép do
Sau khi tién hanh khao sat va phan tich xir 1y dit liéu, két qua danh gi4 sai s cua cac phép do theo cong
thirc (6) dugc dua ra trong trong bang 1. )
Bdng 1. Bang danh gia sai so cua cdac phép do

. 2 Sai s6 tuong ddi Sai s6 tuyét dbi (%) Ngudng cho
Phuong phap biém do (%) & Gia tri | Pon vi Ehép %% )
Phuong phap do suét lidu gamma

Tai vitridoOm 160 2,24 0,01 uSv/h <10

Taivitridol m 160 2,43 0,02 uSv/h <10
Phuong phap do khi phéng xa

Radon (*?Rn) 28 11,32 6,76 Bg/m? <30

Toron (***Rn) 28 7.56 18,12 Bg/m? <30
Phuong phap do phd gamma

Kénh Kali 34 4,87 0,20 % <10

Kénh Uranium 34 6,67 1.85 ppm <10

Kénh Thorium 34 2,56 2,86 ppm <10

Két qua tinh sai s§ cho thdy cac s6 liéu khao sat dam béo tin cdy.

3.2. Cac thanh phan moi trwong phéng xa tu nhién
3.2.1. Ddc trung sudt liéu birc xa gamma

Dir liéu vé suit liéu buc xa gamma da duoc thu thép béng cach do toan bd khu vyc mo dit hiém Yén
Phii. Két qua tom tat da chi ra rang liéu gamma & vi tri 0 m gi tri thay d6i tir 0,12 dén 2,95 pSv/h, véi gia
tri trung binh 13 0,75 puSv/h; ¢ vi tri 1 m, gia tri thay ddi tir 0,09 dén 2,68 puSv/h, véi mot gia tri trung binh
0,67 uSv/h (bang 2). ] o

Bang 2. Ddc trung thong ké suat liéu gamma

Théng sb Gi4 tri sudt lidu gamma (uSv/h)
0Om 1m
Nho nhit 0,12 0,09
Lén nhat 2,95 2,68
Trung binh 0,75 0,67
Do léch chuén 0,47 0,44
Tbng s6 diém do 1,350 1,350

Gia tri suét lidu birc xa gamma nho hon 0,3 p,Sv/h chi dugc tim thay & nhimg khu vyre nhé hon gan bién
gi6i ciia khu vuc didu tra. Mic liéu gamma tir 03 dén 0,6 uSv/h duge xac dinh 6 khu vuce chuyén tiép gitra
than quang va khu vuc phi quing, cang vao gan than quing dét hiém gia tri suit liéu gamma ting cao, tai
vi tri thén quang dat gia tri 2,95 pSv/h. Theo tidu chun ciia Nga va Viét Nam (Bo Khoa hoc va Cong nghé,
2012; NRB-99), khu vyc nghién ciru vuot qué tiéu chuén cho phép déi v6i suét lidu birc xa gamma.

3.2.2. Dac trung cua khi phong xa

Nong do ciia khi radon (**Rn) trong khong khi dao déng tir 5,9 dén 512 Bg/m? va gia tri trung binh 1a
74,65 Bq/m?; Nong d6 cia khi toron (**’Rn) dao dong tir 7,8 dén 980 Bq/m® va gia tri trung binh 1a 132,43
Bg/m?3 (Bang 3). Cac vi tri cua ndng d6 radon cao khong chi phu thudc vao khu vuce phan b cua cac than
quang dt hiém, ma ca cac khu vuc thong gié tu nhién han ché. O nhiing noi c6 mat do dan s cao, ching
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han nhu cac lang Yén Son, Tram My, Trung Dai va Dai Thanh, gia tri ndng d6 radon cao hon mirc khuyén
cao v€ noéng do khi radon trong nha & theo tiéu chuén Viét Nam (TCVN 7889:2008).
Badng 3. Dac trung thong ké nong do khi phong xa radon

X ~ v . 3
Théng s6 e Nong d6 khi phong xa (Bg/m )220Rn
Nho nhat 5,9 7,8
Lén nhat 512 980

Trung binh 74,65 132,43
Do 1éch chuan 63,43 156,56
Tbng s6 diém do 554 554

. Theo tiéu chuén cua Viét Nam sb 7889:2008, khong dwgc phép xiy dung nha méi & nhitng khu vyc cb
nong d6 khi phong xa radon vuot qua 100 Bg/m?, khong may la trudng hgp trong khu vue.

3.2.3. Bdc trung phé gamma trong ddt

Két qua do phd gamma trong d4t ctia tai khu vuc khao sat da xac dinh duge dic trung nong d¢ cua céc
chat phong xa. Bang 4 tom tat dir liéu do duoc voi cac gia tri va gia tri trung binh do dugc cao nhat va thap
nhat twong ung.

Bding 4. Pic trung thong ké phé gamma trong dét

R £ Hoat d6 phong xa
Thong 30 K% | UGpm) | Th(pm)
Nho nht 0,38 10,4 0,87
Lén nhat 12,11 4544 138.4
Trung binh 3,78 123,2 28,9
D6 1éch chudn 2.43 126.4 22,64
Téng s6 diém do 600 600 600

Két qué cho thdy hoat do cac chit phong xa thorium, uranium trong dét cao, ham lugng urani trong cac
mau dat cao hon ham luong thorium, ban chat phong xa 1a urani.

3.2.4. Hoat d¢ alpha, béta trong nuéc

Két qua phan tich hoat d¢ alpha va béta trong nudc tai khu vuc nghién ctru cho thay: gia tri hoat d6 alpha
dao dong tir 0,018 dén 0,089 Bq/l, trung binh 1a 0,042 Bq/l, hoat d6 béta dao dong trong khoang tir 0,198
dén 0,887 Bq/l, trung binh 12 0,501 Bg/l. So sanh v&i quy chuén Viét Nam vé chit luong nude mit QCVN
08-MT:2015/BTNMT, gia tri giéi han ngudng cua hoat d6 alpha va béta lan luot 1a 0,1 Bg/l va 1,0 Bg/l
(QCVN 08-MT:2015/BTNMT). Do d9, tong hoat d9 cta alpha va béta trong cdc mau nudc nam trong gidi
han cho phép (Béng 5).

Bdng 5. Pdc trung théng ké téng hoat d6 alpha va béta trong nuéce

. £ Hoat d6 (Bg/l)
Thong 56 Alpha Beta
Nho nhét 0,018 0,198
Lén nhét 0,089 0,887
Trung binh 0,042 0,501
Do léch chudn 0,016 0,162
Tong s6 mau phén tich 30 30

3.2.5. Hoat d¢ cdac nhdn phong xa trong cdy luong thuc

Két qua phén tich ham lwgng cac nguyén t6 phong Xa trong cac m?u cay luong thyc da chi ra ring cac
nhan phéng xa ***Ra, >**U, #*Th va “/K c6 mat trong hau hét cic mau luong thyc trong khu vue mo dat
hiém Yén Phu (bang 6).

Bdng 6. Ddc trung thong ké hoat dj cdc nhdn phéng xa trong mdu lwong thirc

Thong s6 26Ra Hoat ?s(gé)hong ;iggsq/kg) 0K

Nho nhat 0,03 0,18 1,34 113,23

Lén nhat 41,03 21,45 42,22 410,45

Trung binh 6,54 6,1 8,32 224,34

D6 léch chuén 11,02 5,12 9,32 63.43
Tdng s6 miu phian tich 15 15 15 15
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So véi tidu chuan NRB-96 [6], hoat do cac chat phong xa trong cac mau luong thuc vuot qua gidi han
cho phép (Ha < 0,2 mSv/nam), c6 nghia la mau luong thuc duoc trong trén khu viyc mé dét hiém Yén Phu
¢6 thanh phén lidu chiéu trong qua duong tiéu hoa vugt qua tiéu chudn cho phép (IAEA, 2004).

3.2.6. Hoat dong ciia cdc nguyén té phéng xa trong ddt

Phén tich théng ké v& hoat d6 ciia cac nguyén té phong xa trong dit da chi ra ring cac ddng vi phong xa
nhur 2°Ra, 28U, 2*2Th va “°K c6 mit trong hau hét cac mau dat tai khu vire mo dét hiém Yén Pha.

Bdng 7. Bdc trung théng ké hoat a9 phdng xa trong mau dit

Théng s6 26R, Lt ggd) hone ﬁ?zfr]?lq/kg) a0

Nho nhat 16,34 7,65 13,56 54,43

Lén nhat 1987,21 | 1456,54 | 876,75 | 878,14

Trung binh 312,43 | 22124 | 213,23 | 23145

D6 léch chuén 54532 | 331,65 | 262,54 | 170,32
Tdng sb miu phan tich 40 40 40 40

Két qua phan tich cac mfiu dét cho thiy, hoat d6 phéng xa ciia mot s6 mau dat vuot qua gi6i han > 1.000
Bq/kg (NRB-99). Cac méu dét nay dugc lay tai mo dat hlem Yén Phu, noi c¢6 st dung dat dé trong cay
lwong thye. Két qua cho thay sur phan bd cac khu vuc co mAu dat co hoat do phong xa cao chu yéu nam ¢
khu vye chtra quang dat hiém. Tir d6, c6 thé nhan xét ring hau hét dat trén bé mit khu vue mo Yén Phu
déu bi nhiém chat phong xa. Theo cac gia tri gidi han ngudng cua cac chat phong xa trong vat li¢u xay
dung, dat va da, thi trong khu vire moé dét hiém Yén Pha khong dugc cap phép dé dinh cu lau dai, xdy dung
cac cong trinh dan dyng,...

3.3. Phéin viing 6 nhiém phong xa khu vue mo dit hiém Yén Phi
3.3.1. Co so phap Iy phdan vung 6 nhiem moéi truong phong xa

Theo ICRP, can thiép 1a c4c hoat dong ciia con ngudi nhim giam thidu mirc chiéu xa hién c6 trude khi
quyét dinh v& cac hanh dong an toan birc xa dwoc dua ra. Ddi véi cac mo khoang san c6 chira chét phong
xa, can thiép la cac hoat dong cach ly, che chén dé giam lidu chiéu ngoai, thong gio, loc byi dé giam nong
d6 khi phong xa, nong do bui glam lidu chiéu trong qua duong ho hép va xir Iy nudc thai, kiém tra nguon
nude sinh hoat... dé giam liéu chiéu trong qua duong tiéu hoa.

- Cdc mirc tham chiéu an toan phong xa

Gi4 tri tham chiéu dugc xem 13 mie lidu chidu xa ma trén muc d6 cin phai cd cac hanh dong bao vé
thich hop dugc thyuc hién. Uy ban an toan phong xa Quéc té ICRP dé ra nguyén tac can thiép trong truong
hop chiéu xa ty nhién 1a c4c hanh dong can thi¢p phai dugc luan chung va t61 wu. Mtre lidu hién thoi hang
nam 10 mSv dwoc coi 13 mirc khuyén céo dé bit ddu xem xét cac hanh dong can thiép (hinh 2).

LIEU BO SUNG HANG NAM LIEU TON TAI HANG NAM
(mSv) (mSv) i n
Phing tir nhién Mire can thiép
Gidi han liéu " Mirc rat cao 100 Phai can thiép
0,3
Cén thiét can
0,1 Mirc cao 10 thiép
Khoéng thye su
can can thiép
$ 1mSv
s 55 0,01 24
Mien trir todn ciu

Hinh 2. Mire liéu khuyén cdo can thiép trong chiéu xa tir nhién

- Tong hoat do phéng xa alpha (a) 1a <0,1 Bq/l (QCVN 08:2008/BTNMT).

- Tong hoat do phéng xa beta (B) 14 < 1,0 B/l (QCVN 08:2008/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 cac toa nha hién ¢6 1a < 200 Bg/m? (7889:2008).

- Suét lidu gamma cua birc xa khong vuot qué 0,3 pSv/h (NRB-96).

- Hoat d6 phéong xa trong mau thuc vt < 0,2 mSv/nim (NRB-96).
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3.3.2. Nguyén tdc khoanh viing bi 6 nhiém méi trwong phéng xa

Khu vuc du kién bi 6 nhidm béi birc xa ty nhién xay ra khi né dap tmg mét trong cac diéu kién sau
(TAEA,2001;2004; ICRP, 2020; 2007):

- Khu vye c6 tong lidu birc xa > 10 mSv/nim;

- Khu vuc co gia tri suit lidu gamma > 0,6 uSv/h, hodc co téng liéu bire xa > 7,0 mSv/nam;

- Khu vye ¢6 téng hoat 6 phong xa o trong nude > 0,1Bq/1 hoidc tdng hoat &6 phong xa B trong nudc >
1,0Bq/l;

- Khu vyc c6 tdng hoat d6 phong xa trong dit > 370 Bg/kg;

- Khu vuce ¢6 téng lidu chiéu trong cac mau thyc vat > 0,2 mSv/nim;

- Khu vyc c6 ndng d6 radon > 100 Bq/m?.

3.3.3. Ban dé phdn viing 6 nhiém phéng xa khu viee mé ddt hiém Yén Phi

Theo céc cong thirc (1), (2), (3), (4) va (5) tac gia da tinh duogc dugc tong lidu bire xa hang nam cho khu
vuc nghién ctru. So sanh véi cac tiéu chuén Viét Nam (B6 Khoa hoc va Cong ngh¢, 2012) va qudc t& (NRB-
99; ICRP, 2000), d xay dung ban db phan ving 6 nhiém phong xa tai khu vye mé dat hiém Yén Pha (hinh
3).

Trong d6, mé d4t hiém Yén Phu chia ra cac khu vyuc ¢6 murc d6 6 nhidm phéng xa khac nhau nhu sau:

- Khu vyc ¢6 Hy > 3,4mSv/nam, chiém dién tich 7,5 km? bao gdm toan bo mé dit hiém Yén Phi, c6 ho
dén cua ban Pong Sung, Phu Son, ban Dai Thanh, Yén Phu va Trung Pai dang sinh séng.

- Khu vye ¢6 Hig > 10 mSv/nidm (mte cn ¢6 cac hanh dong can thiép dé giam tong liéu birc xa xudng <
10 mSv/nim) ndm pht trén toan b than quing khu vuc moé dat hiém Yén Phu, chiém dién tich > 3,4 km?.

- Khu vuc kiém $04t c6 muc téng lidu birc xa tiém tang 16n > 6mSv/ndm va < 10 mSv/nam, chiém 3,8km?
[3] day 1a khu vuc cin phal ap dung céc bién phap bao v¢ va cac quy dinh an toan nham kiém soat sy chiéu
xa hodc ngan ngira nhlem béan phong xa lan rong trong dleu kién 1am vi€c binh thuong, ngan ngira hodc han
ché mirc d6 chiéu xa tiém tang cho ngudi dan dang sinh sdng va lam viéc trong khu vuc.

- Khu vyc co néng d6 radon trong khong khi Nr,> 100 Bq/m?, chiém dién tich 5,1 km?. Theo tiéu chuin
Viét Nam [14], néng do Rn trong khong khi > 100 Bg/m? 1a khong duoc phép xay dung nha & méi.

1049 54' ] 14° 68

210 iz | A SO T T e

i . i b e o)
il Wy i 3 : . —;'\L..: 3l v e
ey [ AT e i «lar
1047 64 1047 & &7 104° 68
T¥ LE 1:25.000 cHi DAN
Dén cu Dign tich o gid i ligu fuong duong < 3.4méy/nam
58ngQ, susi [ Didin fich o6 gid i 8y fuong duong 3.4 < Hid < 6.0 mSv/nam

Dudng adng mic vaga i [ | Disn fich oo g f i fuong duong 6.0 < Hid < 10.0 mSv/nGm

Than cudng da1 hidm (REE) - Didin tich cb ged i idu fuong duong Hid = 10,0 méy/ndm

% Dign tich cé ndng di khi radon = 100 Bg/m3
Hinh 3. Ban do phdn vimg é nhiém phong xa khu viee mo dat hiém Yén Phi
4. Két luan

Két qua nghién clru rut ra cac Kkét luan sau:

Gop phén hoan thién viéc lya chon t6 hop phuong phap dé khao sat cac tham s6 méi trudng phong xa
nhu: phuong phép do nong khi phong xa; phuong phap do sut lidu chiéu ngoai; phuong phap do phd
gamma; phuong phap 14y va phan tich hoat d6 cac chit phong xa 238U, 232Th, K trong mau dét, nudc, thyc
vét bang cac thiét bi hién dai, d6 nhay d6 tin cdy cao va co thé p dung cho cac khu vuc cé cac dic diém
tuong tu.
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Két qua phan tich hoat d6 cac chat phong xa tw nhién tir mét s cay luong thuc nhu gao, sén dugc trong
trén khu vyrc mo dit hiém cho thiy ham luong céc chét phong xa U, **Ra, ***Th, “/K trong cac mau
lwong thyc déu c6 véi gla tri cao. Cac mau c¢6 hoat d6 cac chit phong xa cao duorc tréng trong khu vuc co
than quang d4t hiém tai cac lang Yén Phu, Yén So va Trung Dai.

Céc két qua dugc dua ra trong nghién ctru nay 1a co so dé theo ddi tac dong ctia méi trudng phong xa va
dua ra cac giai phap giam thiéu anh huéng cta cac chit phong xa dén méi truong sinh thai khi moé di vao
khai thac, ché bién quing dat hiém trong thoi gian toi.

Tai liéu tham khao

B¢ Cong thuong, 2011. “Quy hoach chi tiét tham do, khai thac, ché bién va sir dung quéing phong xa
giai dogn déen 2020, c6 xét dén nam 2030”. Ha Noi.

Tréan Binh Trong va nnk (2005). Bdo cdo “Diéu tra hién trang méi truong phong xa trén cdc mé Pong
Pao, Then Sin — Tam Dwong —tinh Lai Chau, Muong Hum tinh Ldo Cai, Yén Phui tinh Yén Bdi, Thanh Son,
tinh Phii Tho, An Piém, Ngoc Kinh — siwon Giita tinh Qudng Nam”, Luu trit Lién doan dia chét Xa Hiém,

B¢ Khoa hoc va Cong nghé, 2012. Thong tw “Quy dinh vé klem sodt va dam bdo an todn trong chiéu
xa nghé nghiép va chiéu xa cong ching”, b 19/2012/TT-BKHCN, Ha Nbi.

Bui, T.H.; Trinh, D.H.; Nguyen, P, 2010. Overview of rare earth in Vietnam. Geol. J. Ser. A , 447-456.

Trinh, D.H.; Nguyen, P, 2013. Develop a methodology for investigating and assessing the environment
related to toxic minerals on the basis of existing equipment in Vietnam. J. Geol. Ser. A, 30-38.

National Commission for Sanitary Inspection of Russian Epidemiology. Radiation Safety Standards
(NRB-99); Minzdrav Rossii: Moscow, Russia, 1999.

Tiéu chudn Viét Nam 9414:2012. Dleu tra danh gia dia chét méi truong, phuong phap gamma.

Tiéu chudn Viét Nam 9419:2012. Diéu tra dia chat moi truong, phuong phap phé gamma.

Tiéu chudn Viét Nam: TCVN 9415:2012. Diéu tra, danh gia dia chét moi truong-phuong phap xac dinh
lidu twong duong.

Tiéu chudn Viét Nam: TCVN9416:2012. Diéu tra, danh gi dia chat méi truong phuong phép khi phong xa.

Trin Anh Tuén va nnk, 2012. Nghién ciru co so khoa hoc @é xdc dinh khu viee ¢é mike chiéu xa tir nhién
¢6 kha néng gdy hai cho con ngudi dé tién hanh khao sdt, danh gid. D& tai khoa hoc cong nghé cip Bo
(2011 -2012), B TN & MT.

Tiéu chudn Viét Nam: TCVN 6866 -2001. An toan bic xa, gidi han liéu d6i voi nhan vién bic xa va
dan chung.

TCVN 7538-1:2006 (ISO 10381-1:2002): Soil Quality-Sampling-Part 1: Guidance on the Design of
Sampling Programmes. Available online: https://vanbanphapluat.co/tcvn-7538-1-2006-chat-luong-dat-
phan-1-huongdan-lap-chuong-trinh-lay-mau.

TCVN 7889:2008: Natural Radon activity in Buildings-Levels and General Requirements of Measuring

Methods. Available online:http://luattrongtay.vn/ViewFull Text/Id/b294¢192-e2fe-440e-86df-
bac4c4bbd75b.

TCVN 6663-1:2011 (ISO 5667-1:2006): Water Quality-Sampling-Part 1: Guidance on the Design of
Sampling Programmes and Sampling Techniques. Available online:

https://www.iso.org/obp/ui/#iso:std:is0:5667:-1:ed-2:v1:en.

International Atomic Energy Agency (IAEA). Technical Reports Series No.295. Measurement of
Radionuclides in  Food and the  Environment. A  Guidebook.  Available online:
https://www.iaea.org/publications/1398/measurement-of-radionuclides-in-food and-the-environment.

QCVN 08-MT:2015/BTNMT. National Technical Regulation on Surface Water Quality; Socialist

ICRP Publication 82. Protection of the Public in Situations of Prolonged Radiation Exposure. Elsevier
Science Ltd.: Amsterdam, The Netherlands, 2000.

ICRP Publication 103. The 2007 Recommendations of the International Commission on Radiological

TAEA- TECDOC-1244, 2001. Impact of new environment and safety regulations on uranium
exploration, mining, milling and management of its waste, IAEA, Vienna.

ABSTRACT

Natural radiation and irradiation dose in Yen Phu rare earth mine
area, Van Yen district, Yen Bai province
Nguyen Van Dung!?, Vu Thi Lan Anh!3, Dao Dinh Thuan?,
!Faculty of Environmental, Hanoi University of Mining and Geology,

2Vietnam Atomic Energy Institute
3Faculty of Environmental, VNU - University of Science, Ha Noi

60



The rare earth mine containing the Yen Phu natural radioactive nuclei in Yen Phu commune, Van Yen
district, Yen Bai province, is a mine with a large reserve of rare earth metal resources in Vietnam that will
be exploited and processed in next time. The activity of the natural radioactive nuclei and the irradiation
dose are important monitoring criteria in the assessment of the environmental impact of the mine when it
comes to rare earth ore mining and processing activities. The investigation to determine the activity of
natural radioactive nuclei in soil, water, plants and irradiated dose in the area is to contribute to the
management and monitoring of radioactive environment in exploitation activities, processing rare earth
ores. The results showed that the activity of natural radioactive nuclei existed in soil, water and plant
samples. Some samples of soil and plants had radioactive activity higher than the permitted standard; The
value of the annual radiation dose in the area reached 11.67 mSv/year, 4.86 times higher than the world
average (2.4 mSv/year). From research results, safety, health and environmental issues, including risk
assessment for rare earth ore mining and processing sites.

Keywords: Radioactivity; radioactive environment; rare earth mines; effective annual dose, Yen Phu.
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