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TAC PONG CUA KHOANG VAT POI VOI MOI TRUONG

MAI TRONG TU

Téng cuc Dja chit va Khodng san Viét Nam, 6 Pham Ngii Lao, Hoan Kiém, Ha Nji

1. MO PAU

Tém tit: T rong cugc song, con nguoi thuong xuyén tiép xic véi cdc loai
khodng vt khdc nhau nhw calcit, thach cao, halit... Ngoai nhitng tac dong
mang tinh tich cuc trong tri ligu, chita bénh, co dinh xwong, lam xXuong gia, san
xudt dung cu y té... thi cdc khodng vdt con cé tac dong tiéu cuc dén sirc khoe
con nguoi. Cdc khoang vat sulfur, ngoai viéc tao nén dong chay acid thi chung
con chira cdc tap chat dc hai ciia Sb, Se, Te, As, Cd, Ph, Heg, Cu, Co, Ni...
khodng vat oxyt, hydroxyt, silicat va alumosilicat thuong c6 mdt trong khong
khi o dang bui va la nguyén nhdn gdy cdc bénh nang ve du'ong hé hadp... Mdc
du, khoang vat luon ton tai va song hanh véi moi truong song cua con nguoi,
nhung nguon cung cap va phat tan khoang vat doc hai lén nhat van la tir hoat
déong khai thac, lam giau va ché bién khodng san. Tac dong tiéu cuc cua nhém
mo siderophil va chalcophil hay lithophil thuong khdc nhau boi cac dac tinh
dia hoa khac nhau. Tuy nhién cac nhom mo nay déu c6 co ché chung giai  phong
vao moi truong cdc nguyen 16 kim logi déc hai dudi dang ion hay phirc chat
anh huong tiéu cwc truec tiép dén moi truong ciing nhu sirc khoe con nguoi.

Cac mo khoang san, cac co s& ché bién

True khi tham gia vao qua trinh sinh ~ khodng sdn la nguc?n phat théi chu yéu
Iy hoc, khoang vat thuong bi pha hay (hoa khodng vat doc hai vao mdi trudng tu

tan) va di chuyén & trang thai ion hay
phan tr. Mirc d9 tic dong t6i co thé sbng
duge x4c dinh bai thanh phan hoa hoc,
hinh dang va kich thudc ctua khoang vat,
vi trf ma chiing ¢6 mit trong co thé va co
ché bao vé ctia chinh cac bo phan dé, kha
ning phong tdéa tac dong hoda hoc va co
hoc va kha nang bao toan méi truong. Dé

nhién, vi thé, _cong tac danh gia tac dong
mdi truomg can thiét phai duoc tién hanh
khong chi d6i v6i cong tac khai thac mo,
ché bién ma con véi cong tac thim do.
Trong d6, dbi V0'1 cac loai hinh khoang
san khac nhau can luu y tap trung danh
gia anh hudng cia cac nhom nguyén tb va
nhém khoang vat ddc hai khac nhau

- & o . z 3, T
xac dinh duoc tadc dong cua cac chat trong 15+ 7]} ) X )
qua trinh sinh 1y 1a tich cuc, trung tinh VA‘III'- TAC DONG TIEU CYC CUA KHOANG
hay ti€u cuc thi viéc xac dinh dang ton tai ;
cia ching (ngung tu, tinh thé, ion, phan 1. Cac khoang vat sulfur va dong sulfur
tir, nguyén twr) 1 rat can thiét. Vi dy, Hg Trong doi oxy hoa, cac nguyén té co

la nguyén t6 rat doc khi ton tai ¢ dang  trong khodng vat sulfur chuyén sang dang
khoang vat sulem (Hg,Cl), nhung néu 1a  linh dong, dic biét nguy hiém la khoang
khoang vat kalomell (Hg,Cl,) lai khong  vat ¢6 ham luong luu huynh cao (nhu
nguy hiém d6i véi st khoe, hodc cac pyrit, galenit, arsenopyrit...), khi bi oxy
khoang vét cua As hay Sb hoa tri 3 ¢c6 doc ~ hoa ching tao nén lugng acid sulfuric
tinh cao hon so v&i khodng vat cia cac  dang ké. Cac dung dich c6 tinh acid cao
nguyén t6 d6 khi chung c6 hoa tri 5. v61 pH<I da dugc phat hién trong déi oxy
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hoa ciia nhiéu mé conchedan. Ngoai ra,
cac tap chét trong khoang vat ciing 1a cac
chat nguy hai. Vi dy: Khodng vat galenit
c6 chira céc tap chét Sb, Bi, Se, Ta..., cic
khoang vét sulfur cuia sit nhu pyrit va
pyrotin chita cac tap chat Co, Ni, Cu, As,
Te, Pb, trong khoang vat cinabar c6 thé c¢6
mat Se, As, Sb, Ta, cac khoang vat
chalcopyrit, bornit, ddng xam c6 kha nang
tap trung Cd, Hg, Pb, Ta, Sb, As, Se va
cac nguyén t6 khac [4].

Su c6 mat cua cac khoang vat sulfur
trong than co thé gdy nhiém ban khong
khi boi cac nguyén to néu trén.

2. Cac khoang vat oxyt va hydroxyt

Trudc hét phai ké dén oxyt mangan va
oxyt sit la nhitng khoang vat chinh di
kém v&i quang tham nhép vao moi truong
voi luong 16n va gy ban thuy quyén va
khi quyén. Bui c6 chita cac oxyt mangan
va sit giy cho cac cong nhan mo lam viéc
lau nam cac bénh vé phoi va kha ning
mic bénh ung thu cao. Su thim nhap
thuong xuyén vao phdi cac hat bui thach
anh giy nén bénh nghé nghiép dic trung —
bénh nhiém bui silic (silicoz) [5].

3. Cac
allumosilicat

khoang vat silicat va

Tinh nguy hiém chinh cua cac khoang
vat nhom nay la sy c6 mat trong khong
khi ¢ dang bui gay nén cac bénh nang cho
duong ho hap. Do 1a cac khoang vat nhu
asbest, talc, olivin va & mirc do thép hon
la nephelin va feldspat. Ngoai ra, cac
khoang vat nhu asbest va mica co thé gay
cac bénh vé da ciing nhu thuc day sy phat
trién cac u ac tinh [5, 6].

4. Cac khoang vat muéi va axyt chira
oxy

Cac hat bui cia khoang vat nhom nay
(calcit, barit, celestin, anhydrit...). Ciing
nhu bui silic, ching gay nén cac bénh
duong ho hip: viém chay, viém phé quan,
chimg gidn phdi, xo cting thanh phdi va
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mach cling nhu di ing va hién tugng hen
suyén. Ngoai anh hudéng néu trén, calcit
c6 thé pha hiy chirc ning cua gan, giy
viém da day, giam d¢ acid cua dich da
day. Cac khoang vat sulfat cua Cu va Fe
khi thdm nhap vao co thé theo nudc uong
¢6 thé gay chimg budn non, chong mit.
Céc khoang vat borat co thé tac dong vao
thanh phﬁn ciia mau va cd tac dong doc.
Tac hai cia cac khoang vat dong
phosphat, arsenat, vanadat, cromat,
wolframat thé hién it hon va chi doc khi
c6 liéu luong 16m [6].

5. Cac khoang vat nhém haloid

Trong nhom nay c6 d6 doc cao hon ca
la cac khoang vat ciua F (vi du, fluorit -
CaF,) & nhitng noi c¢6 diéu kién thuan loi
cho su Chuyén hoa F sang dang linh dong.
Vi du, trong cac mo sulfur khi cac khoéang
vat sulfur bi oxy hoa s€ tao nén ion sulfat,
cac ion nay sé lién két véi Ca va tao diéu
kién thuan loi cho su phan ra tung phén
khoang vat fluorit.

Trong qua trinh khai thac mé mudi
sylvin va halit c6 thé gdy man hoa nudc
mat va thd nhudng. Sy du thira muoi
trong co thé ngudi ngudi ciing giy nén
bénh tang huyét ap [6].

6. Nguén cung cap khoang vat gay 6
nhiém méi trwong

Khoang vat ludn song hanh véi moi
truong séng clia con ngudi, ching c6 mit
trong dét, da, nudc va khong khi. Nhung
nguodn cung cip cac khoang vat doc hai
16n nhat 1a tir cac hoat dong khai théc
khoang san, trong qué trinh phong hoa vit
ly va hoa hoc cua quang thai, trong qua
trinh 1am giau va tai ché khoang san.

Céc mo6 khoang san 1a ngudn cung cép
luong 16n cac nguyén té va khoang vit
doc hai vao méi trudng ty nhién, vi thé
can thiét phai duoc danh gia tac dong moi
truong khong chi ddi voi cong tac khai
thac mo ma con vdi cong tac tham do.
Trong d6, ddi voi cac loai hinh khoéng
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sin khac nhau cin luu y tap trung danh
gia &nh huong ctia cac nhoém nguyén t va
nhom khodng vat doc hai khac nhau [5,
7]. Du6i day la mot s6 mo pho bién va
cac yéu td c6 thé gdy nhiém ban moi
truong ty nhién.

a) Nhom mo siderophil:

Cac mo sit thuong chira it sulfur va
cac nguyén to doc hai, nhung vé& quy mé
thi kha 16n (vi du, mo séit Thach Khé). Mo
cromit khong chi chira mot loat cic kim
loai doc hai di kém ma con c¢6 ca cryzotil-
asbest trong quing (nhu mo cromit Co
Dinh, Thanh Hoa). Pic biét, cac mé dong
- nickel (Cu-Ni) thuong tao nén cac ving
sinh dia héa Ni, Co, Cu, Se v6i ban kinh
dén hang chuc kilomet. Cac mé crom c6
cac khoang vat cua cobal arsen, cac
arsenit nickel - cobal 1a cac chét luu giir
cdc nguyén t6 doc hai va co thé 1a nguon
gdy ban phirc hop dbi v6i méi trudng tu
nhién [4].

b) Nhém mo chalcophil:

Trén thuc té, tit ca cac mo thudc
nhém nay déu co tac dong xAu tGi moi
truong. Cac mo dong porphyr 1a mo co
trit lugng dong 16n nhat va di kém trong
ching 1a cac nguyén t6 doc hai nhu Mo,
Se, S, Cd. Cac mé ddng trong cat két
throng chtra cac nguyén té Zn, Pb, Se,
As, Cd, Bi, Mo, Hg. Cac mo déng
conchedan ngoai cac nguyén té doc hai
(Zn, Pb, S, Cd, Se, Co, As, Tl va nhiéu
nguyén t6 khac) con c6 mat luong 16n
khoang vat pyrit - ngudn cung cép lugng
acid sulfuric véi cuong d6 16n, dong thoi
c6 mot luong kim loai dang ké trong da
gin quang tham gia vao chat thai. Cac
mo da kim cling kha doc hai bdi su cod
mit cia cac nguyén té nhu Cu, Se, TI,
Cd, Hg [7, 8]. Khai thac cac mo da kim
s¢ tao nén truong di thuong ngudn ky
thudt ctia cac nguyén té doc hai & mic

t6i vai tram g/t. Trong qua trinh tuyén
luyén céc quing da kim, mét lugng Hg
dang ké s& bi thai vao mdi truong. Cac
mo thuy ngan co6 tac dong rat xau tGi moi
truong vi trong ching khong chi ¢c6 Hg
ma con co S, As, Se, F, Ba va doéi khi ¢co
ca Tl, Cu [8].

Su phd huy trang thai ban dau cua cac
da sulfur chira Hg va As dan den su di
chuyén manh cua céac nguyén t6 d6 vao
mo1 trudong nude ty nhién.

¢) Nhom mo lithophil:

O cac mo wolfram, tdc dong doc hai
v6i mdi truong chu yéu 1a cac khoang vat
sulfur di kem (trong d6 c6 ca pyrit va
arsenopyrit) c6 chtra cic nguyén té doc
hai nhu Mo, Bi, Ni, Co, Cd va phén 16n
ching nam trong chét thai cua quang. Cac
mo¢ thiéc thanh hé thach anh casiterit nhu
¢ Quy Hop, Nghé An thuong c6 ham
luong As, Be cao. Truong di thudng cua
cac nguyén to trén trong khu vuc tham do,
khai thac chii yéu lan téa gay 6 nhiém cac
ngudn nude va gy nguy hiém ddi véi cac
sinh vat thily sinh. B& mat cua thd nhudng
trong khu vuc bai thai cling bi nhiém ban
va thuc vat s& hdp thu Pb, Sn va cac
nguyén t6 kim loai khac. Cac phan tir doc
hai ctua cdc mé thiéc (nhu & Cao Bing)
thuong 1a U, Th, Be, Tl ciing nhu F [4, 8].

7. Cac moé nhém hiru co

Than bun 1a loai mo it doc hai. Chiing
c6 kha niang hap phu Ti, Ba, Mn, Sr, dac
biét 1a trong cac dam lay thap. Nhung
cac mo than thi c6 tac dong nguoc lai,
boi trong than thuong c¢6 ham lugng cao
cua ciac nguyén to Sc, Ti, Cr, Mn, Zn,
Sr, Zr, Ba. Céc vat chat hitu co cuia than
thu hat chi yéu cag nguyén t6 Be, W,
Sr, As, Cd, Sb, U, Mo. Cac khoang vat
sulfur co trong than c6 chira cac nguyén
t6 Zn, Cd, Hg, Mo, Se, Sb, Cu, As, Pb.
Trong nudc ngam va nude ham 10 cia
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nhiéu mo da xac dinh dugc su vuot troi
ham lugng cua Be, Mn, Ni, Sr, Zn, Ba,
Cd, Co, Cr, F, Mo, Se, V so voi ham
lugng cho phép [7, 9].

8. Tac dong cua khoang vat téi con
ngwoi

a) Tic déng gidn tiép: Cac don
khoang hay tap hop khoang vit co thé tac
dong gian tiép t6i cac bd phén, co thé con
ngudi thong qua san pham phan ra (vi du,
str dung da chira cac khoang vat sulfur dé
bi phan huy trong xay dung), hodac thong
qua tinh chat vat ly cia chung (nhu tir
truong, phong xa). Pa co rat nhiéu cong
trinh nghién ciru vé anh huéng ciia cac moé
urani va cac nha may dién hat nhan téi
cong nhan va da chimg minh duoc tac
dong chu yéu 1a gay bénh ung thu phoi [4].

O Viét Nam, co rat nhiéu khu vuc cé
liéu chiéu xa tu nhién cao c6 lién quan
chat ché véi cac mo phong xa (tring
Nong Son - Quang Nam, Binh Duong -
Cao Bang, Nam Xe - Lai Chau...), mé c6
chira khoang vat phéng xa (cac mo dét
hiém, sa khoang ilmenit ven bién) va cac
da granit sang mau, 4 kiém (d6i Tu Lé, Pa
Lat, Quang Nam...) [10]. Két qua diéu tra
dia vét 1y moi truong cia dé an Dia chat
d6 thi Pa Nang - Hoi An (1992-1994) cho
théy, cat chira ilmenit c6 cac khoang vat
chira phéng xa & ven bién Hoi An dugc
nhan dan dung dé dip nén nha, da granit
chira xa cao ciing dugc dung dé xay mong
hoac lam gach lat san & mot ) cong trinh
xdy dung ctua Thanh phé Pa Nang [2].

b) Tac dong toi cac co quan xuc gidc:
Céc khoang vat dé hoa tan khi tiép xuc
v6i da nguoi, khoang vat dé hoa tan sé
phan huy ra cac chat doc. Vi du, cac
khoang vat sulfur s€ phan huy ra acid
sulfuric 1am hong da. Cac khoang vat dé
tan khac ciing c6 tac dong téi da nhu
khoang vat nhom halogen (halit, sylvin,
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karnalit...), khoang vat sulfat (mirabilit,
melanterit, halotrichit, epsomit...). Cac vi
hat luu huynh ty sinh c6 trong khi ham 10
ciing bi oxy hoa cho dén khi thanh acid
sulfuric va néu lot vao mat s& giy nén
bénh viém két mac.

¢) Tic dong téi hé hé hip: Trén the
gii, 1 m’ khi sach nhat ciing chira khong
dudi 1 triéu hat lo g (1 lit tuyét va
bang cia Nam Cuyc chira khoang 1.10°-
6.10° cac phan tir cung). Trong khi do,
ham lugng hat lo ling & cac khu cong
nghiép 16n hon hang tram lan, tham chi
hang ngan lan so véi khong khi sach va
mdi mot hoi thé cua con ngudi cb thé kéo
theo dén hang tri¢u hat khoang vat.

Theo tinh toan, hang ngay c6 12 m’
khong khi (~15 kg) di qua hé ho hép cua
mdi ngudi. Anh huong cua bui khoang
vat gdy nén mot sd bénh nang vé phéi
nhu: nhiém bui phdi, trong d6 nguy hiém
nhéat 1a nhiém bui silic man tinh, bénh
phéi nhiém bui than, phdi nhiém buyi
asbest. Cac hat cing hinh kim, sgi, vi du
nhu, asbest, selenit... khong chi giy nén
bénh nhiém bui phdi ma con gay nén bénh
ung thu phoi.

Trong dudng hé hép hay trong phoi,
cac khoang vét d& hoa tan c6 thé gay céc
ching nhiém ddc khac nhau, doc nhat 1a
khi vat chét bi thim vao mau (As, Sb, S,
kim loai nang...).

Cac vi hat khoang vat phong xa khi
tham nhap vao co thé s& trg thanh “16 phét
xa” siéu nho, lién tuc, d6i khi phat xa rét
manh, co thé gay bién doi té bao va gen.
Néu nhu bénh nhiém bui silic va lao giy
nén boi sy tich tu trong co thé vai chuc
gam bui thach anh kich thudc gan 10 pm,
con bénh nhiém bui asbest - 1 gam bui
asbest kich thudc 3 pum, thi chi mot lugng
bui rat nho chira cac khoang vat phong xa
ciing c6 thé gay tir vong [3, 4, 9].
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. TAC BONG TICH cCyC CUA
KHOANG VAT

Tr nam 1878, nguoi sang 1ap nganh
khoang vat hoc Severtin da tim hiéu tac
dung chira bénh cua khoang vat va kha
ning str dung chung lam thudc chita bénh
hodc mot hop phén ctia thudc chira bénh.
Theo d6 trong cdu tric cua nganh khoang
vat hoc ong da phan chia mot bo phan dac
biét 1a “khoang vat chira bénh”.

Tu thoi xa xua, khoang vat ruby da
dugc gan cho nhitngtinh chit siéu
nhién, trong d6 c6 kha ndng ngan ngura
cdc cdn bénh ning, chita cac bénh vé tim,
ndo, lam tang thém strc manh va tri nhé
cua con nguoi.

O Nga, ¢6 nhidu tai liéu néi vé tac
dung cua khoang vat, nhu:

- Izumrut ding dé lam tang sic long
lanh coa mat, khoang vat biruza duoc
dung 1am thubc dé chira rdn cén, bot thach
anh tinh thé tron véi mat ngot co6 tac dung
lam tang stra me.

- Khoang vét avanturin duoc xem la co
tic dung chira cac chimg: viém da di ung,
viém da than kinh, téy mun céc va mot sd
bénh ngoai da.

- Thach anh 4m khoéi c6 kha nang
“ting luc” cho cac mo (t& bao) lién két
cing nhu gan cot, lam manh cic gan
khop va kich thich kha nang thu tinh qua
viée kich thich diéu tiét hoocmon & tuyén
thugng than.

- Thach anh héng gitp kich thich tudn
hoan mdu, tdng tinh duc va kha nang thu
tinh. C6 thé gitip lam diu cac con dau do
cham, do1i, di ing da...

- Pong y cho rang hé phach ¢6 tac
dung an than, dinh kinh, loi tiu..., deo
bén minh thuong xuyén sé gitip ting
cuong suc khoe.

Y

O Viét Nam, khoang vét pyrit ¢6 trong
bai thudc gitr thai (& cu cdy gai, c6 gianh,
mAam mia, tinh thé vang song...). Hodc bai
thudc an than, chita bénh tré em hay bi
hoang hét, lo lang: than sa véi lidu luong
du dung. ..

Trén co sé tinh chat duoc 1y cua
khoang vat, Li Hongchao (Trung Qudc)
da xac dinh tinh nang cua khoang vét
trong céac linh vuc khac nhau cua y hoc,
nhu:

1. Phong ngtra bénh

Trong linh vuc phong ngira bénh cac
khoang vat cé chat khir trung dugc su
dung kha rong rai (sulfat, halogen, khoang
vat cua arsen...), khoang vat c¢o tinh hép
thu (zeolit, kaolin, montmorilonit, khoang
vat sét), khoang vat co tinh chit co hoc
ddc biét (talc, graphit, calcit, phan tring).
Céc khoang vat dang soi, dai manh c6 thé
dugc xép vao nhom nay, ching duoc su
dung nhu chat én dinh cho cac loai kem
va my pham trang diém.

2. Tri liéu

Str dung khoang vat lam chat tri liéu
hién dang rat phd bién, mac du cac phac
d6 hiéu qua didu tri khong phai luc nao
cling dugc biét dén. Co hi¢u qua diéu tri
thuc thy 1a liéu phap dua trén tinh chét
dac biét cua khoang vat hay tap hop
khoang vat. Vi du nhu liéu phap mudi
trong cac mé mudi hay cac budng duoc
bao boc boi cac tam mudi ¢6 hitu qua cao
trong diéu tri duong ho hap, dic biét la
hen suyen va di tng khic nhau. O
Crimea, bon tim tir carnelian (mét dang
ciia khoang vat chalcgdon) duoc ding dé
diéu tri cho nhiéu loai bénh, hi¢u qua diéu
tri & chd tic dong nhiét cua carnelian
cling nhu tac dong cua radon duoc tach ra
khi nung nong carnelian.

59



3. Lam thuéc chira bénh

Linh vuc khoa hoc va thuc tién nhat
cua khoang vat hoc y hoc la su dung
khoang vat 1am thudc chira bénh hodc 1a
mot thanh phan cua thudc chira bénh.

Khoang vat “thuc pham” chi yéu dong
vai trd chat khur fring, hép phu, xtc tac
sinh hoc. Ching thuong dugc tron vao
thirc an voi cac san phim khac nhu: mot
s6 khu vuc 6 nude Y, mon "Alik" kha noi
tiéng, n6 1a hon hop cua lta mi va macno.
O Yakuti (LB Nga) 1a cho thém kaolin
vao sita huou. O Novosibirsk (LB Nga) la
banh mi nudng c6 don zeolit.

Co6 hiéu qua diéu tri truc tiép chéng lai
nhiéu bénh va da duoc chimg minh thuc
tién qua nhiéu thé ky 1a cac khoang vat
nhu epsomit, mirabilit, bisulfit, soda,
phén, luu huynh...

4. Trong chan thwong hoc

Vit liéu co ban dé c¢b dinh xuong bi
gay la thach cao, CaS042H,0. Cac
khoang vat wolastonit, jadeit, chromit,
khoang san titan, rhodonit ciing thuong
duoc sir dung trong diéu tri chan thuong.

5. Trong thanh phan cta chéat ciy gép

Trong nha khoa, cac khoang vat apatit,
vang, bach kim, topaz, kim cuong, ngoc
bich, titan, wolastonit dugc dung lam rang
gia. Mot sé khoang vat dugc dung trong
chy ghép xuong nhu tinh thé saphire tong
hop, cac vat liéu gbm lam tir khoang vat
(dac biét 1a wolastonit), gdm thuy tinh ché
tir thach anh... Ngoai ra, khoang vat con
dugc su dung trong cac linh vuc san Xuat
dung cu y té [3].

IV. KET LUAN

Nhu vay, vai tro cua khoang vat doi
véi moi truong nodi chung, moi trudng
song cua con nguoi noi riéng vira co tinh
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tich cuc lai vira co tinh tiéu cuec. Pé co thé
han ché tac dong tiéu cuc, phat huy toi da
nhitng tac dong tich cuc cua khoang vat
mdt cach hiéu qua, phuc vu cdng tac bao
vé modi truong, bao vé sttc khoe cong
ddng thi can phai day manh cic nghién
ctru chuyén sau voéi su két hop chat ché
giita c4c nha dia chat, khoing vat, ky
thuat, sinh vat, y té va méi truong.
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SUMMARY

Mineral impacts on environment
Mai Trong Tu
In daily life, people are often in contact with various types of minerals such ascalcite,
gypsum, halite... In addition to their positive value like jewelry, therapy, healing, fixed
bone, artificial bone, medical instruments..., these minerals also have negative effects on
human health. For example, the sulfur minerals commonly create acid flows containing
toxic elements of Sb, Se, Te, As, Cd, Pb, Hg, Cu, Co, Ni... Moreover, oxide, hydroxide,
silicate and alumo-sililcate minerals are often remaining in the atmosphere in the form
of dust and cause respiratory diseases. Although, minerals always exist throughout
human life, but mining and enrichment activities as well as mineral processing are main
causes to distribute the largest toxic amount into the environment. The negative impact
of lithophil, chalcophil, and siderophil mining groups are often different because they
were different in geochemical properties. However, these mining groups have simlar
mechanism in releasing toxic metals under ionic or complex forms, in which have
negative impacts on human health.

Nguweoi bién tap: TS. Nguyén Thi Thuc Anh

61



