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Panh gia sy bién doi thanh phan phong xa moi truong
trong hoat dong khai thac, ché bién quiang dong
khu mo Sin Quyén, tinh Lao Cai

Nguyén Vin Diing"”, Trinh Pinh Huén2, Pao Pinh Thuin'

'Khoa Méi truong, Truong Pai hoc Mo - Pia chat
2Lién doan Pia chdt Xa - Hiém

Ngay nhdn bai 24/2/2020; ngay chuyén phan bién 26/2/2020; ngay nhan phan bién 20/3/2020; ngay chip nhan dang 3/4/2020

Tom tit:

Mé df)ng Sin Quyén dwge dwa vao khai thac tir nim 1992 trén dién tich 140 ha, véi trir cip 121 dwgc danh gia la
650.000 tin, san lwgng kim loai wéc tinh 10.000 tan/nam Hién nay mé dugc cap phép mé rong quy md khai thac
& khu Pong va khu Tay vai dién tich 1a 210 ha, tong trir lwgng khodng 55 triéu tin quing dong, ham lwgng quing
trung binh 2,52%, ham lrgng urani trong quing dong tir 25120 ppm, ham lwgng thori khoang 3+15 ppm. Mé dang
dugc khai thac voi khdi lugng dat da hang nim 8,1 triéu m?, hai day chuyen ché bién v6i san lwgng khoang 1,5 triéu
tin quiang nguyén khai. Bai bao trinh bay két qua nghién ciru sw gia ting cac thanh phan phéng xa méi truomng do
hoat ddng khai thac, ché bién quing ddng tai khai trudong, xwong tuyén, bai thai va phat tan cac chit phéng xa dén
moéi trudng xung quanh; dong thoi dé xuat cac giai phap phong ngira, giam nhe dnh hwdéng tac hai 6 nhiém phéng

xa doi voi can b, cong nhan tham gia san xuat va khu vuc dén cw lan cin.

Tir khéa: Khai thac ché bién quang déng, mo Sin Quyén, thanh phz‘in phong xa méi trwong.

Chi s6 phén loai: 1.5

Mo dau

Céc m6 quing dong thuong chira cac chéat phong xa tu
nhién nhu urani, thori, kali. Trong qua trinh khai thac, ché
bién, dat phu bi béc tach, quing dugc thu gom, lam giau,
nghién tuyén, cic chit phong xa dugc tich tu trong tinh
quang va phat tan ra moi truong xung quanh, lam gia taing
ham luong va liéu chiéu xa tai khai trudng, xuong tuyen
bai thai va khu vuc dan cu 1an can. Hoat dong khai thac, ché
bién quing ddng c6 chira cac chit phong xa con dugce goi la
“cong viéc bl'rc xa”. Mudn dénh gié anh huong mai truong
phong xa cua “cong viéc birc xa” theo gia tri gia tang cua
lidu chiéu xa va dé xuit cac bién bién phdp can thiép giam
thiéu tac hai ciia phong xa, van dé cap thiét 1a can lam sang
t6 cic nguyén nhan giy ra sy phat tan cac chat phong xa,
ham lugng chiéu xa [1,2].

Bai b4o trinh bay két qua nghién sy bién doi cc thanh phan
phong xa moi truong do hoat dong khai thac, ché bién quang

dong tai mo Sin Quyen va dua ra cac bién phéap giam thiéu tac
hai ctia phong xa dén méi trudng va sirc khoe con ngudi.
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Dac diem dia chat - khoang san va tinh hinh khai thac, che
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bien quang dong mé Sin Quyen

Dic diém dia chit - khodng séin

Mo dong Sin Quyén ndm & huyén Bat Xat, tinh Lao Cai,
6 toa do dia Iy 22°37°20” vi Bic, 103°%5°50” kinh Déong.
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Khu quing nim ¢ phia bic suon dong bac cta day Hoang
Lién Son thudc tinh Lao Cai, hitu ngan song Hong, ngay
st bién gidi Viét - Trung, cach song Hong 1-3 km, vé phia
dong nam 25 km c6 thanh pho Lao Cai. Khu vuc mo c6 dia
hinh phén cit voi 3 dang: cao, trung binh, thp. Dia hinh d6i
nui kéo dai theo hudng tay bac - dong nam. Dic diém khi
hau trong ving c¢6 2 mua 15 rét: mua kho bét dau tir thang 10
dén thang 4 ndm sau, mila mua tir thang 5 dén thang 9 [3-6].

Dic diém dia chat cua khu vyuce g{)m cac hé tang: hé téng
Sudi Chleng (PP ), h¢ tang Sin Quyén (PP- MP, ) hé ting
Ban Ngudn (D, bn) hé ting Cha Pa (NPcp), hé tang Béan Pap
(D, ,bp) (hinh 1) [5, 6].

Tai khu mé dong Sin Quyén di phat hién va khoanh ndi
dugc 20 than quing dong dat chi tiéu cong nghiép. Cac than
quing c6 dang thau kinh, kéo dai theo phuong tiy bac -
d6ng nam cdm vé phia dong béc véi goc doc >70°. Quing
¢6 dang dac xit hodc xam tan, thanh phén khoang vat quang
gém: magnetit, pirutin, chancopirit, orthit, déi khi c6 vang
tu sinh. Khoang vt thir sinh ¢6 axurrit, borit, caprit, limonit.
Céc khoang vat tao thanh hai td hop xam tan trong da [5, 6]:

+T6 hop quang déng - sit - dat hiém, khoang véat cua
dang quing nay gdm c6: magnetit, chalcopyrit, octit... Ham
luong dong trung binh trong dang quing nay tir 0,3+4,5%,
ham lugng st nghéo (tir 15+20%), ham lugng dét hiém bién
d6i tuong ddi 16n (tir 0,4+1,5%).



Khoa hoc Tu nhién =—

Assessment of changes
of environmental radioactive
components in copper mining
and processing at Sin Quyen mine,
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Abstract:

The Sin Quyen copper mine in the area of 140 ha has
been exploited and processed since 1992. Ore reserve
at 121 level was evaluated to be 650,000 tons and
estimated annual copper production was about 10,000
tons per year. Currently, mining licence was approved
for extending in the East and the West zones on the area
of 210 ha. The total copper ore reserve was estimated to
be 55 million tons with average ore content of 2.52%,
uranium content in copper ore varies from 25 to 120
ppm, thorium content varies from 3 to 15 ppm. Mine
has been extracting with annual volume of rocks and
soils equivalent to 8.1 million cubic meters and two
production lines with about 1.5 million tons of crude
ore. In this paper, the authors presented the increasing
results of the enviromental radioactive components due
to copper mining and processing activities in the mining
sites, sifting units, and dumping sites which disseminated
radioactive elements into the surrounding environment.
Additionally, the prevention and mitigation solutions
for radioactive pollution for workers and staffs involved
in the mining activities as well as for people in adjacent
residential areas were also proposed.

Keywords: copper mining and processing, enviromental
radioactive components, Sin Quyen mine.
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Hinh 1. Ban dé dia chat khoang san khu vic khao sat.

+ T6 hop quing dong - dat hiém, dang quing nay gom
cac khoang vat: chalcopyrit, pyrotin, octit... Ham lugng
dong trong dang quing nay bién dbi tir 0,1+4,7%; ham
luong dat hiém <1%. Trong quing nguyén sinh dong da
phat hién cac nguyén t6 phong xa nhu urani, thori... ham
lwgng cao. Ham luong U, O, dat 0,005+0,265%; ham lugng
ThO, dat 0,006+0,03%.

Tinh hinh khai thdc, ché bién

T ndm 1992 moé ddng Sin Quyén duge Nha nudc cap
phép khai thac trén dién tich 140 ha, voi trir lugng cép 121
1 650.000 tin, ham lugng quing trung binh 1a 2,52%, trit
luong kim loai déng khoang 10.000 tan. Giai doan hién nay,
mo duge khai thac v6i quy mé 16n (theo Gidy phép khai
thac s6 3102/GP-DCKS ngay 26/12/2001), khai truong
dugc phan thanh hai khu Bong va Tay voi dién tich 210 ha,
tong trir lugng khoang 55 triéu tin quang dong, khdi lugng
dat da duogc boc hang nam trén 8,1 triéu m? va khai thac trén
1,5 triéu tan quang nguyén khai.

Quang nguyén khai dugc dap, sang, nghién voi d6 min
cép hat dat 0,074 mm (chiém 65%), néng doé bun quang
chiém 32,5%, trong d6 cong nghé tuyén ndi duoc sir dung
dé thu hoi phan 16n khoang véat dong véi tinh quang ham
luong cao (dat 75.000 tan/nam) [6].

Hoat dong khai thac va ché bién quing ddng thudng
chira mot lugng nho chit phong xa, nén khi quing duoc dao
béi, dat phi bi boc tach... s& lam cho cac chat phong xa phat
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tan ra moi truong xung quanh, ddc biét trong moi truong
nudc, khong khi. Do dé, viéc nghién ctru danh gia su bién
d6i thanh phan mdi trudng phong xa trong hoat dong khai
thac, ché bién quing & khu vyc nay la can thiét, nhdm ting
cudng quan 1y nha nudce vé hoat dong khai thac khoang san
va bdo v€ moi trudng.
Phuong phap nghién ciiu

Pé danh gia sy bién ddi cac thanh phin moi trudng
phong xa, nhém nghién ctru d str dung t6 hop phuong phép
sau [7-9]:

- Phuong phép do suét liéu chiéu xa gamma tai cac khu
vuc khai truong, xudng tuyen, ho thai, bai thai bang thiét bi
do xa DKS-96.

- Po ndng d6 khi phong xa radon (*?Rn) bang thiét bi
RAD-7.

- Thu thap, xir Iy va phén tich cic mau bang hé pho ké
gamma ban dan HPGe dé xac dinh hoat do riéng cla céac
dong vi phong xa 2Ra, 2¥U, 22Th, “K trong cac mau dat,
nudc, luong thuc (gao, ngd) va bui.

So dd vi tri khao sat duoc trinh bay ¢ hinh 2.
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Hinh 2. So d vi tri khao sat khu vwe nghién ctru.

Trong khu vyuc khao sat, nhém tac gia xac dinh téng lidu
tuong duong chiéu xa gy boi birc xa gamma va khi phong
xa radon trong khong khi theo cong thuc sau [8, 9]:

H (mSv/ndgm)=H_+H, (1)
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trong do:

-H la lidu chiéu ngoai gay boi birc xa gamma, dugc
tinh nhu sau:

H, (mSv/ndam) = 8.760xH )

-H 1a lidu chiéu trong gy boi khi phong xa radon trong
moi truong khong khi dugc tinh theo cong thirc sau:

H, (mSv/nam) = 0,047xRn 3)
Két qua va thio luan

Trén co so xir Iy tong hop cac két qua khao sat sut lidu
blic xa gamma, khi phong xa radon, phén tich cac mau dét,
nudc, bui va mau luong thyc tai khu vuc nghién ciru, dua
ra két qua sau:

Sw bién dbi suit liéu gamma va khi phong xa trong
khai thdc quang dong

Céc hoat dong khai thac, ché bién quang dong da lam
phat tan cac chit phong xa t6i moi truong trong khu moé va
ving 1an can. Két qua khao sat thanh phan suat liéu gamma
va néng d6 khi radon tai khu khai thac duoc biéu dién trén
hinh 3.

Tir db thi cho thiy, khu vuc da vy quanh tai khai truong
6 gia tri suat liéu gamma tir 0,11+0,73 mSv/h (gia tri suat
lidu gamma truéc khai thac tir 0,1+0,5 mSv/h) [5, 9], tai
than quing suit liéu gamma bién thién tir 0,8+1,8 mSv/h
(gid tri sut lidu gamma trudc khai thac tir 0,5+0,9 mSv/h)
[5, 9], co vi tri dat cuc dai 2,21 mSv/h. NE‘)ng d0 khi radon
tai da vay quanh co gia tri tir 8+35 Bg/m’, tai than quang
nong do khi radon bién thién tir 18+145 Bg/m®, trung binh
45 Bq/m’.
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Hinh 3. Gia tri suét liéu gamma va khi radon trén tuyén khu vic
mé dong.



Két qua khao st cho thdy tai khu vuc bai thai gia tri sudt lidu
gamma bién thién tir 0,06+0,35 mSv/h, trung binh 0,22 mSv/h.

Tai khu vuc ho thai nudc, gia tri sut liéu gamma bién thién tir
0,5+1,4 mSv/h, trung binh 0,9 mSv/h, tai khu vuc hé thai co gia
tri sudt liu gamma cao 1a do qua trinh tuyén quing, him lugng
cac chat phong xa trong dudi quing chua dugc xir 1y nén cac chat
phéng xa dugc tich tu lai trong 16p bin ctia hd thai.

Dic diém phin b6 ham lwong cdc chit phong xa trong mdu dit

Két qua phan tich cic mau dat d4 bao gom mau quing, chat
thai sau tuyén cho thay hau hét cic mau déu c6 ham lugng (hoat do
phong xa riéng) cua urani 28U tur 8,5+175,21 Bg/kg, trung binh 78,8
Bg/kg. Ham lwgng 22Th trong cac mau quing dong khong dang ké
(tr 3,9+15 Bqg/kg), trung binh 8,18 Bq/kg (bang 1).

Bang 1. Két qua phan tich mau dét.

S6 hi¢u Hoat d§ phéng xa riéng (Bq/kg)

maiu 26Rg 58y7 227 wg
MD.SQl 9,80+0,52 18,20+2,12 4,80+0,26 2,30+0,32
Mb.SQ2 12,50+1,56 24,30+2,34 3,90+0,34 4,50+0,42
Mb.SQ3 4,30+0,21 8,50+1,11 5,80+0,56 1,60+0,12
MD.SQ4 11,80£1,23 37,50+3,24 6,8010,67 5,7010,46
MD.SQ5 8,6010,76 15,20+1,23 7,50+1,01 2,70+0,21
Mb.SQ6 35,30+3,56 174,96+12,35 12,62+1,12 1,90+0,13
Mb.SQ7 28,10+3,21 168,51+12,21 15,45+1,23 4,98+0,35
MD.SQ8 25,67+2,14 117,61£10,12 8,6310,78 6,8010,65
MD.SQ9 31,6243,12 175,21+13,24 7,6210,74 1,50+0,11
Mb.SQ10 15,68+1,23 47,97+5,34 8,64+1,02 3,90+0,24

Két qua phén tich cling cho thy, néu quang cang giau (him
luong dong cang 16n) thi hoat d§ ham luong urani cang cao [6, 10].

Diic diém phin b ham lwong cdc chit phong xa trong méu
luong thuc

Két qua phén tich c4c miu luong thuc, bao gdm céc miu gao
(LT.SQIL, LT.SQ2), va cac méu ngd (LT.SQ3, LT.SQ4, LT. SQ5)
duoc lay tai cdc ho dan trong & khu viue mo ddng Sin Quyén va
vung lan can dugc dua ra trong bang 2.

Bang 2. Két qua phan tich mau lwong thuc.

S6 hi¢u Hoat do phéng xa riéng (Bq/kg)

mau 26Rg 2387 23277 wg

LT.SQ1 2,43+0,23 4,51£0,34 2,42+40,12 63,24+5,67
LT.SQ2 3,53+0,31 9,34+0,54 5,131£0,36 40,05+4,34
LT.SQ3 3,9440,42 7,05+0,42 1,5940,08 45.5445,12
LT.SQ4 2,3440,13 13,2240,97 2,62+40,15 11,96+1,23
LT.SQ5 1,61+0,08 17,72£1,23 2,70+0,11 35,49+4,23

~ Tirbang2 cho thiy tit ca cac mau déu c6 ham lrong cac nguyén
t6 phong xa U, 23?Th, K, 2°Ra nam trong gi6i han an toan cho
phép (theo tiéu chuan ciia IAEA va Viét Nam) [1, 11].

Dic diém phin bé ham lwong cdc chit phong xa trong
mdu nuéc

Tai khu vuc mo ddng Sin Quyén di ldy 10 miu nudc &
céc khu vuc khai truong, ho thai, sudi Ngoi Phat, song Hong,
nudc sinh hoat ctia cac hy dan sinh séng gan khu vuc nha
may. Két qua phan tich dugc dua ra trong bang 3.
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Bang 3. Két qua phan tich mau nwéc.

S hiéu Hoat d phong xa riéng (Bq/kg) Tong hoat dj (Bq/l)
miu 206, By w7h s 2 ]
MNSQI 140940212 0437+0,012 02360013  0436£0,031 0,07 0,16
MNSQ2 244540342 0467+0,015  0432:0,021  0,732£0,036 0,05 027
MNSQ3 044240012 0,824+0,045  0,156x0,003  0,565£0,024 0,04 027
MNSQ4 14560541 0,567+0,023  0,673:0,032  0378£0,017 0,09 034
MNSQS 032540023 233240867  0,098:0,001  0,125£0,003 0,08 047
MNSQ6 157840786 0,135£0,002  0352:0,011  0,145£0,002 0,09 0,29
MNSQ7  0,989+0,013  0432£0,012  0,124£0,002  0365£0,002  0,27* 1,92*
MNSQ8  1,674x0,765  0,833£0,032  0,174£0,003  0437£0,003 ~ 0,23* 1,65%
MNSQY 097420032 0489£0,021  0,128:0,002  0,146+0,002  0,19* 181*
MNSQI0O  0,786+0,023  0,548+0,034  0,278£0,002  0,098£0,001  0,17* 1,54%

*.Téng hoat d6 alpha, beta vuot qua tiéu chuan cho phép.

Két qua cho théy ham luong urani, dac biét la radi trong
cic mau nudce ciia khu mo dong Sin Quyén cao hon so véi
cac khu vue khac ngoai khu mo. Ham lugng radi cua cac
mau nuée lay tr moong khai thac quéng dong, nude thai
Xuong tuyen cao gap gan 2 1an so v&i cac mau nude & ‘ngoai
khu mo. Két qua do tong hoat do alpha, béta cho thdy cac
mau nudc tai khai truong, hd thai thi tong hoat d6 alpha,
béta déu 16n hon tiéu chuin cho phép (a<0,1 Bg/l; B<1,0
Bg/D) [1, 11].

Két qua phan tich cac mau nudc tai cac ho dan ‘va song
Hong cho thay, hién tai chua phat hién dugc cac yéu tb bat
thuong ¢ cac mau nudc, can c6 bién phap quan 1y chit ché
dé han ché nudc thai chay ra song Hong.

Dic diém phin bé cdc chit phéng xa trong cdc méiu
bui (sol khi)

Tai khu vye mo dong Sin Quyén da ldy 5 mAu bui tai cac
khu vyc khai truong, bai thai, xuong tuyén va khu dan cu.
Keét qua phan tich duogc dua ra trong bang 4.

Bang 4. Két qua phan tich mau bui.

Séhieu  Hoatdd phéng xa (By/kg)
mixﬂl ZZéRa ijU ZJZTh I]7Cs 7Be 40K
VBor 0000454 0002330 0000095  0.000031 0001870 0003410
+0,00065 0000786 +0,000012  £0,000009 +0,000436  £0,000564
By 0000316 0004730 000950 0.000037 0003940 0004320
000017 £0,000897  £0,000097  +0,000007 +0,000765  £0,000768
VBos 0000316 000056 0000349 0.000028 0002940 0006430
+0,00016  +0,000088  +0,000065  +0,000005 +0,000876  +0,000978
VBos 0000364 0006760 0000097  0.000022 0006860 0002810
+0,000076 0000984  +0,000011  +0,000004 +0,000897  £0,000876
VBos 000042 0006780 - 0.000248  0.000040 0000970 0002090
+0,000087 0000978 +0,000054  +0,000008 +0,000078  +0,000898

Két qua phan tich cac méau byi tai khu xuong tuyén, khai truong,
bai thai va khu dan cu cho thay: ham luong céc chét phong xa trong
cac mau bui ting khong dang ké, chura vuot tiéu chuan an toan cho
phép [1, 11].

Néng dp phong xa ciia khi Radon trong méi trwong khong khi

~ Két qua xir Iy tai liu thu thap va khao sat tai khu vuc cho thdy,
nong do khi phong xa radon trong khong khi trudc khai thac ti

L
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4,5+120 Bg/m®, gi tri 16n nhit dat 190 Bq/m?; két qua khao sat
ndng do khi radon sau khai thic nam trong khoang 25+235 Bq/
m’, gia tri 16n nhét dat 300 Bg/m’. Nong do khi phong xa radon
sau khai thac dugc trinh bay & hinh 4. Két qua cho thay, khu vuc
¢6 ndng do khi radon cao chu yéu tap trung tai khai trudng, noi
dang khai thac quing ddng va tai mot s 16 khoan phuc vu cong
tac nd min,

Tén sudt (%)

?éﬂﬂﬂl—ll_lm

30 45 60 75 90-120
Néng d6 phéng xa khi Rn (Bq/m®

Hinh 4. Biéu d6 tan suat ndng dé phong xa khi Rn sau khai thac.
Ddnh gid gid tri liu twong dwong birc xq gamma

Qua céc két qua xir 1y tai liéu khao st méi truong phong xa
khu vye nghién ciru theo cac cong thire (1), (2) va (3), da xay dung
dugc ban db hién trang va phan vung 6 nhiém phéng xa khu vue
mo dong Sin Quyén (hinh 5).

Hinh 5. So’ d6 phan viing méi trwng phong xa khu vie nghién ciru.

Tir ban do phan ving 6 nhiém phéng xa khu vyc Sin Quyén
cho thay [1,10]:

- Gid tri téng liéu tuong duong birc xa ciia khu vire mo dong
Sin Quyén b1en thién trong khodng tir 3,2+10,5 mSv/ndm; di¢n
tich khu vue can co cac bién phap kiém soét birc xa 1 88,78 ha
voi tong lidu twong duong tir 3,2+6,0 mSv/ndm; dién tich khu vuc
can ¢ cac hanh dong can thiép dé kiém soat sy gia ting tong lidu
tuong duong biic xa (>6,0 mSv/nam) la 5,47 ha, tap trung & dién
tich phan bé cac than quing df”)ng duoc tham do va cac khu vuc lan
can, khong gan céc khu vue dan cu.

- Nong do khi phong xa radon: khu vuc ¢6 ng‘Sng d6 radon tur
30+100 Bg/m® ¢o dién tich 12,14 ha; khu vyc ¢6 nong d6 >100 Bg/
m’? ¢6 dién tich 1,24 ha.
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Bii bao da khai quét tinh hinh khai thac, ché bién quang ddng
va dua ra két qua danh gia sy bién doi thanh phan méi truong
phong xa do khai théc, ché bién quang trong khu vuc mo Sin
Quyén, tinh Lao Cai. Nhin chung, trong hoat dng khai thac va ché
bién quang dong c6 lam phat tan cac chat phong xa vao moi truong
dit, nudc. .. Tuy nhién, sy bién d6i cac thanh phén moi truong chu
yéu tap trung tai khu vuc khai truong, h thai v6i ham luong chat
phong xa trong cac mau thu thap déu vuot tiéu chuan cho phép, cac
vi tri khac ngoai khu vie khai truong va ho thai ¢6 cac thanh phan
phong xa moi trudng nidm trong gidi han cho phép.

Trong khu vuc khéo sat ciing ¢ su thay doi thanh phén licu
lugng ciia lidu gamma va khi phong xa. Tuy nhién, sy thay doi chi
xdy ra tai khai truong, xuong tuyen Va ho thai, con khu vyc bén
ngodi va dan cu 1an can sy thay doi gan nhu khong dang ké.

Tir két qua nghién ciru tai mo dong Sin Quyén cho thay, dé
giam thiéu tac dong x4u va phat trién nganh khai thac bén vimg,
can ting cuong quan Iy va dam bao cac hoat dong khoang san 1a
hop phap, ding quy trinh, quy dinh. Van dé nay ciing rat quan
trong dé tang cudng kiém tra va giam sat céc hoat dong khoang san
0 cac dia phuong, coi trong viéc ndng cao nhan thirc va vai tro cla
cong ddng trong bao vé mdi truong.
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