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Tom tit: Trong bai bdo nay, tdc gid trinh bay mot s6 két qud nghién ciru vé dia héa méi
trieong va kha nang sir dung bun thai mo than Binh Minh va Khe Cham (ky hiéu la BT5 va BTS)
trong viéc xvr 1y nuée thai 6 nhiém kim loai ngng. Thanh phan (hod hoc) chinh ciia hai mdu
bim thdi mé than la ALOs, Fe;03Va SiOy, vii tong khoi hwong chiém t6i 60-70%, trong do
AlLOs la thanh phcfn chinh ciia cdc khodang vit montmorilonit, illit va kaolinit, Fe,Os la thanh
phan chinh cia goethit, day la cdc khodng vit cé ich cho qud trinh hip phu kim logi ning. Kha
néng hdp phu Cu, Pb, Zn va Cd ciia cdc mau bin thai mé than BTS va BT8 khd tot véi ty 1¢
khoi liwong mau bin thai mé than trong 11 dung dich la 10 g/l, dat t6i cdc gia tri lan lwot la
(40,52 %, 97,52 %, 20,97 %, 18,54 %) va (98,18 %, 98,36 %, 50,89 % va 63,6 %). Dung lwong
hdp phu Cu, Pb, Zn va Cd theo khdo sdt dat t6i cac gid tri lan lwot la (919,5 mg/kg, 31736
mg/kg, 211,4 mg/kg, 3929 mg/kg) va (6.593 mg/kg, 32.876 mg/kg, 665 mg/kg va 5.245 mg/kg).
Tir cdc két qua nghién ciru trén cho thdy kha ndng ché tao vit liéu hdp phu trong xir 1y nuede
thadi é nhiém kim logi nang tw bun thdai mo than la rat tot.

MO bAU

Cac hoat dong khai thac, kinh doanh than ¢ Quang Ninh trong nhiéu nam gan day da mang lai
nhiéu khoi sic vé doi sdng vt chat, kinh té vung mo. Tuy nhién ciing do hoat dong khai thac than
cuia cac mo ngay cang nang cao cong suét khién moi truong noi day bi t6n hai nghiém trong. Udng
Bi tro thanh thi xa 6 nhiém vao bic cao nhat nudc, Cam Pha va Ha Long bi 6 nhiém hé thong nudc
ngam, cic bii thai ciia cong trudng khai thac than de doa tinh mang nguoi dan... Tap doan Than -
Khoang san Viét Nam day manh viéc khai thac than tai khu vyc Canh Ga - Vang Danh, thanh lap
tai ¢y mot loat cong ty khai thac than nhu Nam Mau, Ubng Bi, Vietmindo va Vang Danh. Ca bbn
cong ty nay ddng loat mé cac mo khai thac 10 thién va ham 10, viéc khai thac 6 at khong tinh dén
yéu td bao v€ moi trudng khién con sudi Vang Danh bi 6 nhiém nghiém trong va nguoi dan Hai
Phong da tdy chay ngudn nudc Vang Danh.

Bun thai mo than 1a mot san pham chat thai tir cac mo than, bin thuong dugc tao ra trong dong
thai axit mo, bun thai mé than 1a vat lidu c0 san lugng 16n nhat can phai xir 1y trén thé gisi. Dong
thai axit mo hién 1a mot van dé nghiém trong trong 6 nhiém nudc ciia cac mo khai thac cong nghiép
trén thé gidi. Cac dong thai axit moé thudng chira cac khoang vat sunfur, nguyén té Al Fe,... Hé
thong thoat nude co tinh axit do qua trinh oxy hoa cua cac khodng
chat sulfur tiép xGc vai oxy trong khi quyén tao thanh cac axit sulphuric va giai phong cac kim
loai nang ciing nhu cac chat doc hai khac ra méi truong. Do vay cAc dong thai axit moé ¢d tinh
axit va nudc chira kim loai hod tan tir nhitng chét thai v6i ndng do cao 1a mot vin d& moi
truong c6 quy mo qudc té.

Viéc sir dung bun thai mo than (san pham cua cac dudi thai ciia cac mo khai thac than) trong
viée xir Iy nuéc thai 6 nhiém kim loai ning 1a mot trong nhiing 16i giai cho bai toan giam thiéu 6
nhiém méi truong [1, 12].

Hién tuong nudc bi 6 nhidm kim loai nang thudng gip trong cac luu vuc gan cac khu cong
nghiép, cac thanh phd 16n va khu vuc khai thac khoang san. Nguyén nhan chu yéu gdy 6 nhiém



kim loai nang la qua trinh d6 nuée thai cong nghi¢p va nudce thai doc hai khong xur 1y hodc xur ly
khong dat yéu cau vao moi truong nude. O nhiém nudce boi kim loai nang co tac dong tiéu cuc toi
moi trudng séng cua sinh vat va con ngudi. Dé han ché 6 nhiém nude, can phai tang cuong bién
phap xir Iy nudc thai cong nghiép. Xir Iy 6 nhiém moi truong bang phuong phap hap phu 1a mot
trong sb cac cong nghé xur Iy nudc thai tinh (sau cong doan xir Iy thd) hién nay, c6 hiéu qua va phu
hop. Nude sau xtr 1y dat tiéu chuan chat luong nudce duoc phép thai ra méi truong.

Viéc nghién ctru kha nang (mg dung mot so nguyén li¢u khoang ty nhién trong viéc xu ly 0
nhiém méi trudng duoc tién hanh trong mot s6 nim gén day: Kha nang hép phu arsen (III va V)
cua laterit ¢4 ong Ha T4y [7]; Nghién ctru kha ning hip phu Zn béi bazan ty nhién Viét Nam va
cac san phim cua ching trong xu 1y nudc thai bi 6 nhidém [8]; Ung dung bun dé bauxit Tay
Nguyén xtr 1y 6 nhiém kim loai ning trong nuée thai [9]; Ché tao hat vat liéu hip phu tir bun do
bauxit Bao Loc va dinh huéng g dung trong xir Iy 6 nhiém nuéce thai [10]; Nghién ctru Ve kha
nang st dung bazan phong hoéa cua cac dao Ly Son va Con Co, Viét Nam, vao viéc san xuat vat
liéu hap phy kim loai ning trong xr 1i 6 nhiém méi trudng nude [11]; Nghién ciru hap phu Zn
cua hat vat licu BVNQ ché tao tir dudi thai quang bauxit Bdo Ldc [3]. Cac két qué nghién ciu
cho thiy kha niang xu 1y mau nudc c6 chira Cu, Pb, Zn, Cd, As®*, As®* cua ca bazan va laterit -
da ong déu rat tot va twong duwong vé&i than hoat tinh do hing Merck cung cip, thip hon
clinoptilolite (zeolit Chau Au) nhung cao hon heulandite, phillipsite (zeolit Viét Nam).

Bai b4o nay trinh bay két qua budc dau nghién ctru cac dic tinh ciing nhu kha niang hip phu
kim loai ning ctia mau bun thai mé than ctia mé than Binh Minh thudc Xi nghiép than Thanh
Cong (Cong ty than Hon Gai) va md than Khe Cham thugc Cong ty than Khe Cham, tinh Quang
Ninh, duoc ky hiéu lan lugt 1a BT5 va BT8. Muc tiéu hudng téi ctia nghién ctru 1a viée xir Iy
nuée thai 6 nhidm kim loai ning (Cu, Pb, Zn, Cd). Cac két qua nay ciing 14 nhiing khao sat ban
dau 1am tién dé cho viéc ché tao hat vat liéu hap phu kim loai ning duoc ché tao tir bun thai mo
than.

- MAu BT5 13 miu bun thai lay tai ham bom chira bun thai c6 d6 sdu -100 m so v6i mat dat,
tuong Ung voi cao d -75 m, thudc Xi nghi€p than Thanh Cong, vi tri léy mau c¢6 toa do N
20°58°30.28”,

E 107°06°45.23”.

- Mau BT8 1a mAu bun thai 14y tai ham bom chira bun thai c6 do sau -130 m so v6i mat dat
tuong ung véi cao do -100 m, thuoc Cong ty than Khe Cham, c6 toa do: N 21°02°57.82”, E
107°18°2.43”

Il. PHWONG PHAP NGHIEN CUU

1. Xac dinh dac tinh cua bun thai mé than

Ung dung phuong phap phén tich huynh quang tia X (XRF) dung dé khao sat thanh phan hoa
hoc; két qua phan tich nhiéu xa tia X (XRD) dugc st dung dé xac dinh cac khoang vat; xac dinh
cau trac vat liéu bang phuong phap kinh hién vi dién tir quét (SEM) va phuong phap pho tan
sdc ning luong tia X (EDX); dong thoi tng dung phuong phap nhiét vi sai dé khao sat mat khoi
luong khi nung ¢ cac nhiét do khac nhau cua mau bun thai mo than. Cac két qua nay cung la co
s& cho viée ché tao hat vat liéu hap phu ma chung t6i s€ trinh bay trong cac bai bao t1ep theo.

2. Khao sat hap phu dang nhiét dang mé tir cac mau bun thai cia mé than

Qua trinh xir Iy nuéc thai chtra kim loai bang phuong phap hap phu thuc chat 13 qué trinh di
chuyén cua ion kim loai tir pha long sang pha rén, cac ion kim loai tiép xtic va bi giit boi cac tim
hép phu cua vat liéu hap phy. Qua trinh hap phu xay ra 1am cho ham luong kim loai trong nuéc
giam dan va ham luong kim loai trong pha ran ting 1én cho dén khi dat trang thai cin bang.

Cac budc khao sat kha nang hép phu trén mau nguyén khai bun thai mo than: Tién hanh cac thi
nghiém hap phu cac kim loai nang: Cu, Pb, Zn, Cd (dugc pha tir cac mudoi Cu(NO3z)2.3H20,
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Pb(NO3)2, Zn(NO3)2.4H20, Cd(NO3)2.4H20) bing mau bun thai nguyén khai mo than Binh Minh
(BT5) va Khe Cham (BT8).

Buée 1: Chuin bi mau

Chuén bj dung dich cac kim loai nang: Cu, Pb, Zn véi cac né)ng d0 khac nhau 1a 10, 50, 100, 250,
500 pM, 1 mM va 2 mM; Cd véi cac nong do khac nhau la 10, 50, 100, 250, 500 pM, va 1 mM,
Nong d6 chat dién phan (tao luc ion I) 1a 0,01 M NaNOs, chinh pH~4,5.

Buwdc 2: Tién hanh thi nghiém

Cho dung dich chira kim loai ning: Cu, Pb, Zn, Cd da chuan bj vao cac lo, lic trong 24h, trong
qua trinh lac chu y kiém soat pH ~ 4,5.

Sau 24h, loc qua phin loc léy’dung dich. Xac dinh ham lugng cac kim loai nang: Cu, Pb, Zn,
Cd con lai trong dung dich sau hap phu.

Buée 3: Xir 1y két qua.

Dung lugng hép phu céc kim loai ndng: Cu, Pb, Zn, Cd cuta vat li¢u dugc tinh theo cong thirc:

(i, -CO
, Qe = ” ‘ , ,

trong do: ge: dung luong hap phu cua vat liéu Gmg v6i nong d6 can bang Ce (mg/kg); m: khoi
luong vat li¢u (g); V: thé tich dung dich (1).

Hi¢u qua (%) hép phu cac kim loai nang: Cu, Pb, Zn, Cd cua vat liéu dugc tinh theo cong thurc:

C:J - Ce'
£ o
. _ hap phu (%) = ¢ x100% .

trong do: Co: NOng d6 ban dau cua ion kim loai trong dung dich (mg/1); Ce: Nong d6 con lai cua ion
kim loai trong dung dich sau khi hap phu (mg/l).

ll. KET QUA NGHIEN CU’U

1. Thanh phén hoa hoc

Ttr cac két qua phan tich ham lugng céc nguyén t6 trong mau bun thai mo than Binh Minh - Xi
nghiép than Thanh Cong (BT5) va mo than Khe Cham - Cong ty than Khe Cham (BTS8) c6 thé
nhan thdy mau BT5 va BT8 c¢6 dic diém ham luong AloOs, Fe:03 cao (Bang 1). Ham lugng
Al,O;3 ciia 2 mau nay lan luot 1a 11,35 %, 18,62%, ham lugng Fe,0s clia hai mau nay lan luot 1a
11,5 %, 10,52 %, s& chia nhiéu cac khoang vat c6 ich cho viéc hép phu cac kim loai nang (nhu
goethit, montmorilonit, illit, kaolinit - Bang 2, Anh 2). Mat khac voi ham luong mat khi nung
(MKN) cao (40,1 % va 15,7 %), khi che tao vat liéu hap phu bang phuong phap gia nhi¢t (nung
theo nhiét do) s€ tao ra do x6p ctia mau dan dén tang kha nang hap phu. Ham lugng céc kim loai
ning Cu, Zn, Cr trong mau bun thai mo than nguyén khai déu rat nho, khong gay 6 nhiém moi
truong thur cép.

Bang 1. Két qua phan tich ham lwong (%) cac nguyén t(f) trong mau bun thai mé than
BT5 va BT8 bang phwong phap XRF tai Vién Bia chat, Vién Han lam KHCNVN

) Ham lugng ) Ham lugng
Chi tiéu Chi tiéu
BT5 (%) | BT8 (%) BTS (%) | BLS (%)
SiO; 30,44 44,62 Zr 0,05832 | 0,02681
Al,03 11,35 18,62 Rb 0,03497 | 0,03135
Fe,0s 11,5 10,52 Sr 0,05629 | 0,01724
K20 3,076 4,387 Cr 0,01689 | 0,01671




TiO2 0,7397 0,9313 \% 0,01114 | 0,01254
MgO 0,5907 1,65 Zn 0,02145 | 0,02224
CaO 0,1765 1,927 Cu 0,0132 0,00734
P20s 0,07109 0,1295 Ni 0,01345 | 0,01097
MnO 0,03526 | 0,07009 MKN 40,1 15,7
Ba 0,1005 0,1049 Tong 98,40546 | 98,80499

MKN: mdt khi nung
2. Thanh phan khoang vat

Két qua phan tich cau trac bénnghuong phap ronghen (XRD) chi 16 duogc dinh lugng va dinh
tinh cac khoang vat c¢6 trong hai mau nghién cuu (Bang 2).

Thanh phan (hoa hoc) chinh ctia cac bun thai BT5 va BTS chu yéu 1a Al,Os, Fe;03 va SiO,
theo tong khdi lugng chiém t&i 60 - 70%, trong d6 AloOs 1a thanh phan chinh cta cac khoang vét
montmorilonit, illit va kaolinit, Fe2Os 1a thanh phan chinh ctia goethit. Két qua nay hoan toan phu
hop véi két qua phan tich ronghen (XRD) (Bang 2): cac khoang vat goethit, montmorilonit, illit
va kaolinit chiém t&i khoang gan 60%. Day 1a cac khoang vat c6 ich cho qua trinh hap phu kim
loai nang.

Bang 2. Két qua phan tich ronghen (XRD) mau bun thai mo6 than BT5 va BT8
tai Trung tam Phan tich thi nghiém Dia chat

Ky Thanh phan khoang vat va khoang ham luong (~%)
hi¢u . . . . .| Thach Khoang vit
may | Goethit | Montmorillonit| Illit | Kaolinit| Chlorit anh Felspat Khic
BT5| 6-8 it 24-\ 996 | a6 | 2031 | 4 | 2mphibol,
26 lepidocrocit
BT8| 46 2.4 26-1 9406 | 46 | 2628 | a6 | 2mphibol,
28 lepidocrocit

3. Két qua phan tich nhiét TGA

Két qua phan tich nhiét TGA tai Phong Thi nghiém trong diém, Vién Héa cong nghiép Viét
Nam, Bo Cong Thuong cho thy cidc miu bun thai mé than bi mat khéi luong ting dan theo chiéu
tang cua nhiét do, dac biét 1a khi nhiét d6 vuot qua gia tri 500°C khéi luong cua mau giam rat
nhiéu (Hinh 1a, b). Pay ciing la co s¢ dit liéu cho viéc lya chon nhiét o nung khi ché tao hat vat
lidu hap phu tir mau bun thai mo than Khe Cham.

\l

Hinh 1a. Gian d6 phan tich nhiét TGA mau mau bun thai BTS.
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Hinh 1b. Gidn do phan tich nhiét TGA mdu bun thai BTS.

4. Xac dinh cau tric mau bun thai mé than bing phwong phap kinh hién vi dién ttr quét (SEM), va
phwong phap phé tan sic nang lwong tia X (EDX)

Céc mau bun thai mé than trudce va sau khi tién hanh thi nghiém hép phu céc kim loai nang (Cu,
Pb, Zn, Cd) da dugc phan tich bang phuong phép kinh hlen vi dién tr quét (SEM) (Anh la, 1b),
phé tan sac nang lugng tia X (EDX) tai Vién V¢ sinh dich té - Trung wong. Tt két qua phan tich s&
xac dinh cau tric vat lidu, nguyén td hoa hoc co6 mit trong mau va cho cac thong tin vé ti phan cac
nguyén t6 nay.

Anh 1b. Anh SEM mau BTS.

Trong cac nghién ctru trude day cua Bohor - S¢ Pia chit ciia My d chi ra dugc hinh anh SEM
clia cac khoang vat kaolinit va illit (Anh 2) [2], dong thoi Kiyoshi Okada ciing dwa ra hinh anh
SEM cua céc khoang vat kaolinit va goethit (Anh 3) [4]. Cac két qua chup SEM cac mau bun thai
mo than BT5 va BT8 ciing cho thay nhiing két qua tvong dong.

Anh SEM duoc chup v6i1 do phong dai 400 14n, Céc tiéu cau luc giac la cac khoang chét kaolinite
va céac que hinh kim la cac hat goethit.
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Anh 4b. Phé tin sdc nang liong tia X (EDX) mau BTS.

Céc két qua phd tan sic ning luong tia X (EDX) va két qua ti phin nguyén t6 ciing chi ra cac
nguyén td Si, Al va Fe chiém ty 18 cao trong mau BT5 va BT8 (Anh 4a, b, Bang 3a, b), cho thiy
su twong dong giita cac két qua XRF, XRD va EDX. Diéu nay ciing khiang dinh thém vé kha ning
ung dung bun thai moé than Khe Cham trong viéc ché tao vat liéu hép phu kim loai ndng.

Bang 3a. Két qua phan tich ti phan cac nguyén t6 mau BT5

Nguyén | Khéi lugng | Nguyén tir
to % %
0 65.24 77.07
Al 5.81 4.07
Si 26.39 17.76
K 1.60 0.77
Fe 0.96 0.32
Téng 100.00
Bang 3b. Két qua phan tich ti phan cac nguyén t6 mau BT8
Nguyén | Khoi lugng | Nguyén tir
to % %
O 56,77 70,51
Al 9,19 6,77
Si 28,89 20,44
K 2,91 1,48
Fe 2,24 0,80
Téng 100,00

5. Két qua hap phu dang nhiét dang mé tir cac mau bun thai ctia mé than

Cac két qua hap phu Cu, Pb, Zn, Cd (Hinh 6, 7, 8, 9) cia mau BTS5 cho thiy vé6i luong bun thai
mo than 1a 10g/1 thi kha nang hap phu Cu giam tir 40,52% Xuong 5,94 %, nhung nguoc lai dung
luong hap phu tiang tir 23,49 - 919,5 mg/kg. Tuwong tw kha ning hap phu Pb giam tir 97,52 % xubng
74,62 %, dung luong hép phu tang tir 205,88 - 31736 mg/kg. Kha nang hap phu Zn giam tir 20,97
% xudng 1,65 %, dung luong hap phu ting tir 7,08 - 211,4 mg/kg. Kha ning hap phu Cd giam tir
18,54 % xudng 3,55 %, dung luong hip phu ting tir 20,33 - 3929 mg/kg.

Nang 45 ban Ay Cull) (g N&ng 30 ban ASu Cui) (mo¥)

Hinh 6. Hap phu Cu ciia mdu bun thdai BTS
voi ty lé khoi lwong vdt liéu trong 11 dung dich la 10 g.
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Hinh 7. Hép phu Pb ciia mdu bin thdi BTS
voi ty 1¢é khoi lwong vat ligu trong 11 dung dich la 10 g.
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Hinh 8. Hdp phu Zn cua mau bun thai BT5 véi tyl¢ khéi lwong vat lieu
trong 1l dung dich la 10 g.
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Hinh 9. Hdp phu Cd cua mau bun thai BTS véi tyle khoi lwong vat lieu
trong 1l dung dich la 10 g.



Hidu sulit hiip phu (%)

‘s o 7000
o - e
Z §
few i
4000
3 $
© g 000
§ 0
» o b ssnbohy § .
—— Duttng xu thh A by 50 ®  Dungiung o phy
Qg xy thé hip phy
) T T v T v T ] v - T v v ™
) 20 @ LY L] 00 12 “w ° ] «© «© "0 w0 20 "
Néng 34 ban dfu Cu(l) (mg1) Néng 84 ban ddu Culll) (mg)
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Hinh 11. Hap phu Pb ciia mau bun thdi BTS
voi ty 1¢é khoi lwong vdt liéu trong 11 dung dich la 10 g.
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Hinh 12. Hap phu Zn ciia mdu bun thdi BTS
voi ty Ié khoi lwong vat liéu trong 11 dung dich la 10 g.
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Hinh 13. Hap phy Cd ciia méau bim thai BTS8
VOi ty 1¢ khoi lwong vat liéu trong 11 dung dich la 10 g.

Céc két qua hap phu Cu, Pb, Zn, Cd (Hinh 10, 11, 12, 13) ctia miu BT8 cho thiy v&i luong bun
thai mé than 1a 10 g/l thi kha nang hap phu Cu giam tir 98,18 % Xuéng 49,14 %, nhu’ng nguoc lai
dung lugng hap phu ting tir 53 - 6.593 mg/kg. Tuong tw kha nang hép phu Pb giam tur 98,36 %
xuong 74,62 %, dung lugng hap phu tang tur 185 dén 32.876 mg/kg. Kha ning hap phu Zn giam
tir 50,89 % xubdng 5,18 %, dung lugng hap phu tang tir 32 dén 665 mg/kg. Kha ning hap phu Cd
giam tir 63,6 % xudng 5,58 %, dung lwong hip phu ting tir 70 dén 5.245 mg/kg.

Cac két qua néu trén ciing cho thiy kha ning hap phu Cu, Pb, Zn, Cd ctia mau bun thai mo than
BTS 1 tot hon so v&i mau BTS3, d@)ng thoi ph?m tram hép phu gidm khi tang néng do Cu, Pb, Zn,
Cd trong dung dich, nhung dung luong hép phu thi lai tang. Ttr cac két qua trén cho théy trong khi
dung luong hap phu Cu, Zn, Cd ctia mau BT5 va BT8 dan dat dén gia tri khong d6i mic du tiép
tuc tang nong do ban dau cua cac kim loai nang nay trong dung dich thi dung luong hap phu Pb
tiép tuc ting khi tang ndng do ban dau, dong thoi dung lugng hap phu Pb ciing rat cao (dat t6i gia
tr1 31.736 mg/kg va 32.876 mg/kg).

IV. KET LUAN

Thanh phan (hoa hoc) chinh ciia cic miu bun thai BT5 va BT8 chu yéu 1a Al,Os, FeOs va
SiO2, vai tong khdi lwong chiém t&i 60-70%, trong d6 AlOs 1a thanh phan chinh cta cac khoang
vat montmorilonit, illit va kaolinit, Fe,Os3 14 thanh phan chinh cta goethit. Két qua nay hoan toan
pht hop véi két qua phan tich ronghen. Pay 1a cac khoang vét ¢ ich cho qua trinh hép phu kim
loai nang. Mat khac v6i ham lugng MKN cao (40,1 va 15,7%), khi che tao vat liéu hip phu bang
phuong phap gia nhiét (nung theo nhiét do) s€ tao ra do xop cua mau din dén ting kha ning hap
phu. Ham lugng céc kim loai nang Cu, Zn, Cr déu rat nho, khong gay 6 nhiém moi truong thir cap.

Kha ning hap phu Cu, Pb, Zn, Cd cia mau bun thai BT5 va BTS 1a khé tot, tuong tng 1a
(919,5 mg/kg, 31.736 mg/kg, 211,4 mg/kg, 3929 mg/kg) va (6.593 mg/kg, 32.876 mg/kg, 665
mg/kg, 5.245 mg/kg). Kha ning hap phu giam khi ting ndng d6 Cu, Pb, Zn, Cd trong dung
dich, nhung dung luong hap phu thi lai tang.

Tir cac két qua nghién ctru trén cho thiy kha ning ché tao vat liéu hap phu trong viéc xir Iy
nuée thai 6 nhiém kim loai ning 1a rat tot. Cac két qua trén day ciing 1a tién dé cho viéc ché tao
cling nhu nghién ctru kha nang hap phu cta hat vat liéu dugc ché tao tir bun thai mo than Binh
Minh va Khe Cham néi riéng cling nhu céc loai bun thai mé than néi chung.

Viéc xir Iy 6 nhiém kim loai ning trong nudc thai bé’mg cc vat liéu ré tién, c6 hiéu qua la
viéc 1am ¢ ¥ nghia kinh té va c6 ca y nghia khoa hoc. Trong mét s dé tai trudc day co sur
dung cac nguyén liéu khoang khac nhu da ong, d4 bazan, sét lam vat liéu xir Iy 6 nhiém moi
truong. Ap dung bun thai mé than trong hap phu kim loai ning 1a mot huéng xir 1y méi gop
phéan xur Iy nuée thai 6 nhiém kim loai ning.



Loi cam on: Cong trinh n?y duoc thuc hién boi dé tai VAST05.04/12-13, cam on cac thanh
vién khac thudc Vién Dia chat, Xi nghiép Than Thanh Céng, Cong ty Than Khe Cham da tham
gia thyc hién cong trinh nay.
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