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wgh rong nhitng ndm gan day qué trinh khai thac
E than khoéng san va coéng tac quan tric ciing
nhw quan ly, giam sat méi tredng theo quy dinh
tai TKV dwoc thue hién rét nghlem tac. Viéc trién khai
nghién cltru (rng dung cac glal phap cong nghe moi
thich hop hiéu qua, gép phan &* manh cong tac
khac phuc bdo v& méi trudng ' . vibng |a rat can
thiét. Bao cdo trinh bay phuvong phap ap dung cong
nghé diéu ché dung dich keo tu Poly-Nhém-Sat-
sunphat tlr nwée thai axit sau khai thac mé than Na
Duong. Qua cac két qua cho thdy trng dung keo tu
nay x(r ly nwdc thai & nhiém cac chat hiru co, phét
~ho, chét rén lo’ Irng, d6 duc,... trong cong nghe X Iy
nwoc thai la giai phap tién ich va hiéu qua.

1. Tinh hinh khai thac than va méi trwéng mé

Tai Viét Nam, qua trinh khai thac than da dién
ra nhiéu ndm. Bén canh viéc mang lai lgi ich kinh
té to I&n, qua trinh khai thac than cling dé lai
nhirtng anh hwéng, 6 nhiém va tac déng manh dén
méi trurdng tai cac vung khai thac. Mét trong nhi¥rng
tadc nhan 6 nhiém chinh 14 nwéc thai axit mé (Acid
Mine Drainage - AMD). Viéc xr ly va nghién ctru tai
str dung nwéce thai axit mé nay nha@ gop phan bao
vé mdi tredng 1a rat can thiét.

Nuwéc thai tir moong khai thac ciia mé than Na
Duong la loai nwéc thai co tinh axit cao, d6 pH do
dwoc trung binh khoang 2,1 dén 2,9. Ham luwong
sat (Fe) vwot quy chuan Viét Nam QCVN 40:2011/
BTNMT(B) hang tram lan. Ham lwong Mangan
(Mn) hang chuc lan. Bén canh dé, ham lwong chéat
réan lo Iirng (TSS) cling twong dbi cao va nudc
thwong c6 mau nau doé do chira nhiéu sat (Fe) va
Iwu huynh (8).

Viéc xa thai vao moi trvdng lam anh hwéng
khéng nhitng chét lwong nwdc ma con ca ddé mau
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clia nuwdc soéng sudi trong khu vire. Cong- nghé xiv
Iy nwée thai chi yéu bang phwong phap co hoc két
hop v&i mot sb xtr Iy héa chét. Tuy vao muc dich
khac nhau ma phan nudc sau khi x&r Iy co thé
dwgc dung cho néng nghiép, cap nhiét, lam mat,
dap buyi,... Viéc tai st dung ngudn nudc axit mo
vao muc dlgh X ly mdi trwdng chwa dwoc quan
tam nghlen ctru nhiéu.

Dé lam giam do duc, chét ran lo Itrng, Ivgng chat
hitu co va cac chét dinh dwéng trong'nudc va nwdc
thai ngudi ta thudng st -dung cac phén nhdm, sat -
dong vai trd la nhitng chét keo tu két hgp véi mét sb
loai héa chét khac. Viéc st dung nudc thai mé than
lam chét keo tu cho nwéc da dwgc nghién ciu véi
nuwée thai tai mé Catarina (Brazil) tr' nguén nirdc, thai

_axit mé véi dac trung pH. thép, ham Iliio’ng cac kim.
loai. Al, Mn, Zn cao. Céac thi nghiém khao sat danh gia

kha nang xc Iy nuwoc cla keo tu. nay cho'thdy keo tu
co hiéu qua xtr ly cao twong dwong véi ‘cac: loai keo

A
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tu théng thwdng da dwoc str dung trong cac nha may «

X ly nudre. Véi muc tiéu nghién ctru tan dung nguon '

nuwéc thai axit mé va gop phan lam gidm thiéu. &
nhiém mai trwdng, trong bai nay ching toi nghién ctru
str dung nwéc thai axit mé than Na Dwong diéu ché
dung dich chat keo tu Poly-nhém-sét-sunphat va kha
nang ng dung:dung dich chat nay cho x& ly nwéc
thai sinh hoat voi ham Iwong cao chét hivu co*,E phét
pho, chat rén lo Iteng va dé duc lon. 4

- 2. Phwong phap diéu ché chét keo tl;l toe
ngudén nwéc thai axit moé Y E s

Nwéc thai axit mé sau khi dwoc kiém tra pH va
dwoc didu chinh bang dung dich NaOH 4M & pH
khoang 2,5+3,0 trong 24 gio dé chuyen toan bd
Fe?* thanh Fe*" Sau d6 tiép tuc diéu chinh pH clia
dung dich dwgc tang 1&n bang thém dan dung dich
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«2m Vvoi lwong twong dwong NaOH ndng d6 4mol/l
Zuy i & cac mirc pH=4,0; 5,0; 6,0. (Dung may do pH
=r dong kiém soat). Tiép theo phan tach cac hydroxit
= nudc thai bdi ly tam bang vat ly tam khoang 3000
wng/phit. Cudi ciing hoa tan két ta thu duoc trong
a;gi‘f' @& tao thanh dung dich Poly-nhém-sat-sunphat.

t-qua trong Bang 1 cho thay thanh phan keo tu
quan tam PAFS thu dwoc tai gia tr pH=5,0 la cao
“nat ddng thoi véi ham lwong mét s6 kim loai &nh
aurdhg nhw Cu, Zn, Cd, Mn,... 1a thap nhét.

3. Panh gia kha nang xt ly nwéc thai cua
chat keo tu dieu che dwoc tir nwée thai axit moé

Ngudn niréc thai cho x& ly thwe nghiém 1a nuéc
thai sinh hoat dwoe lay tir céng xa nha hang vao
lic hoat ddng cao diém. Nwéc thai cé thanh phan
ham lwong chat hiru co, chat rén lo Itrng, phétpho
cao, phu hop v&i muc dich x ly. Cac th&r nghiém
Jartest duec tién hanh theo hwéng dan cia ASTM
D 2035-80. Cac chi tiéu vé chat lwong nuéc sau

khi xtr ly bang keo tu dwoc theo déi trong cac thi
nghiém bao gém pH, d6 duc, TSS, BOD, COD,
PO4> va téng photpho (TP) dwoc phan tich bang
nhitng phwong phap va thiét bj hwdng dan béi bd
tiéu chuan Standard methods 2012.

3.1. Kha ndng xtr ly chéat ran lo liing TSS, d6 duc

Thir nghiém dwoc tién hanh véi nwdc thai sinh
hoat c6 sir dung keo tu PAFS véi liéu lwong 0,4
mM (Fe, Al); 0,5 mM (Fe, Al); 0,6 mM (Fe, Al) két
qua trung binh dwgc dwa ra & Béng 2.

Nguén nudc khi bat dau thi nghiém c6 do duc
trung binh 122,0 mg/l. Sau khi xt ly bang PAFS,
ham lwgng chat rén lo Iwng dd duc glam rat nhanh
& cac nghiém thirc cé xt Iy héa chat phu hop voi
ly thuyét keo tu. Céc két qua khéc bigt c6 y ngha
v&i mau thi nghlem dbi chirng khi khéng str dung
chat keo tu. Két qua nay cho thdy kha néng loai bo
ham lwong chét ran lo Iwng va dd duc khi str dung
keo tu PAFS dat dwoc & lidu lwong 0,6 mM (Fe, Al)
l& cao nhét v&i hiéu suat 7072 %.

Bang 1. “Thanh phén nuwéc thdi mé than Na Dwong va thanh phdn dung djch keo tu Poly-nhém-sét-

sunphat diéu chéduoc

Théng s6 phan tich Thanh phan nwéc thai md Thanh phan PAFS (Poly-nhém-sét-sunphat)
“pH : 22 40 5.0 6.0

Fe (mg/l) 502,80 52000 76000 76030
Al (mg/l) 15,60 2150 4570 . 3940
Mn (mg/l) 13,07 41,30 46,00 48,50
Ca (mg/l) 294,00 219,0 228,0 230,0
Mg (mg/l) 116,00 69,0 72,50 73,00
Cu (mg/l) 0,15 0,43 0,50 1,22
Zn (mg/)) 0,37 70,58 0,69 0,84
Cd (mg/l) 0,011 <0,003 <0,004 <0,01
As (mg/l) 0,012 <0,003 <0,003 <0,003
‘Pb (mg/l) 0,032 <0,003 <0,005 <0,005

SOZ, (mgll) 5569 74200 73000 72500

Bang 2. Gia tri pH, TSS va do duc nuéc thai nha hang Quéng Boéng khi xt ly bang dung drch keo tu

Poly-nhém-sét-sunphat diéu ché duoc

4 Liéu lwong pH TSS (mg/l) B3§ duc(NTU)
mM Pau Pau Pau Pau Hiéu Pau Pau Hiéu
(Fe, Ay | vao ra vao ra suét (%) vao ra suat (%)
0,0 7,20 7,20 153 107,1 30,0 122 86,6 29,0
04 7,10 7,05 146 53,0 63,70 120 42,0 65,0
d 0,5 7,15 6,95 153 50,0 67,30 122 39,7 67,5
§ 0,6 7,20 6,50 160 48,0 70,0 124 34,7 72,0

3.2. Kha ndng xw ly chat hiru cor
» Ngoai kha nang xt Iy céc chéat rén lo Ikng cling
nhw loai bé duc lam trong nwéc cla Keo tyu Poly-
sat-nhém-sunphat, ching t6i da tién hanh thi
nghiém kha nang x& Iy cac chat hiru co hoa tan va

lo Ing trong nuwéc thai sinh hoat bang keo tu
PAFS. Céc két qua duoc thé hién trong Bang 3.
Két qua tlr Bang 3 cho thay hiéu qua x(r ly cia keo
tu Poly-sét-nh()m-sunphat thu duoc la kha-cao.
Céac chi s6 BOD, COD giam dén 64 % va 76 %.
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Ham lwong chat hitu co trong nwéc thai dau vao
cao bien dong voi ty 1€ BOD/COD trung binh
khoéang 0,48. Do hiéu suat loai bé COD cao hon

BODs trong thi nghiém x& ly véi keo tu sé cho t;’r"lé

BOD/COD sau lang tang 1&n 0,57 gilp nang cao

hiéu qué xt ly sinh hoc. .

Bang 3. Két qué BODs,COD trong nudc thai nha hang Quéng Déng khi xi Iy bang dung dich keo tu PAFS

Liéu lwong BOD (mg 0./1) COD (mg 0,/1) s
mM (Fe, Al/l) | Dau vao Daura | Hiéusuat(%) | Pauvao | Paura Hiéu suat (%) :
0,0 mM 136,5 124,5 8,8 285,0 268,0 6,0, :
0,4 mM 132,0 52,0 60,6 281,0 89,90 68,0 ¢
0,5 mM 136,5 49,0 64,1 285,0 68,40 76,0
0,6 mM 141,0 51,5 63,5 289,0 73,70 74,5

3.4. Kha nidng xt ly 1an hoa tan (P-PO,%) va
tong P

Keo tu Poly-s&t-nhém-sunphat cé kha nang xi ly
théng s6 phétpho hoa tan (1&n hoa tan) va phétpho tong
sO rat tot trong nwdc thai. Kha nang nay duoc thuc
hién chi yéu do céc cation héa tri clia sat va nhém
(A, Fe*, Fe*) trong PAFS phén (mg véi photphat
hoda tan tao nén cac mubi photphat kim loai két tha
lam gidm ham lwgng phét phat hoa tan, trong nuéc.

Qua theo ddi cac s0 liéu phan tich cho thay ham
lwong lan hoa tan (P-PO,*) giam dang ké & lidu
lwgng keo tu 0,5 mM (Fe,Al) tir ham lwong ban dau
la 4,82mg/l giam xubng con 1,687 mg/l hiéu suét
Xt ly dat 65 % va tang thém & lidu lwgng 0,6mM
(Fe,Al) v&i higu suét 65,3 %. Ham lvgng nay dwgc

Bang 4. Ham lurong phdtpho hoa tan va photpho
sat-sunphat

so sanh v&i ham lwgng PO, & mau trang doi
chirng la mau khéng str dung keo tu cho thay hau
nhw khong giam. Nhuw vay, keo tu nay coé hiéu qua
tét, lam giam lwgng phdt phat hoa tan trong nuwéc.
Keo tu Poly—nhﬁm—sét—sunphat cling ¢c6 hiéu qua réat
tbt @& lam gidm ham lwong phét pho téng.sd. Ham
lwong Téng Phét pho trung binh dau thi nghiém
dao déng khoang 8,25 mg/l, gidm xubng con tir
2,2-3,8 mg/l & tat ca cac thi nghiém x@ ly nwéc
thai c6 st dung PAFS. Con tai cac mau ddi chirng
nong d6 nay hau nhw khong gidm. Ty 1& giam ham
lwong phot pho tbng vao khoang tir 53 % dén 73
%, nong do xtr ly cang cao thi ty 1& giam lan tong
so cang 16n, hiéu sudt xt Iy cao nhat dat dwgc &
néng dd 0,6mM (Fe, Al) la 73'%.

téng sb khi xi ly bang dung dich keo tu Poly—nhom- .

Liéu lvong (P-PO,™) (Téng P)

mM (Fe, Alfl) Pauvao | Daura | Hiéusudt(%) | Dauvao | Paura | Hiéu suat (%)
0,0 mM (Fe, Al) 4,82 4,72 2,07 8,25 8,043 2,5
0,4 mM (Fe, Al) 4,71 2,355 50,0 8,10 3,807 53,0 _
0,5 mM (Fe, Al) 4,82 1,687 65,0 8,25 2,55 69,0
0,6 mM (Fe, Al) 4,93 1,71 65,3 8,40 2.27 73,0,

3.5. So sdnh kha nang xtr ly nwérc thai khi soe
dung keo tu PAFS diéu ché dwoc véi phén nhém
va pheén sat

Théng thwdng khi keo tu chipig ta hay ding
mudi clorua hoac sunphat ctia Al(lll) hoac Fe(lll) do
tac dung keo tu tot tir cac nhan phétpho hoa tan,
phétpho tdng sé va chéat hitu co trong nwéc thai.
Trong d6 hiéu suat loai bd chéat ran lo Itrng, d6 duc
chat hitu co hoa tan cla Poly-nhém-sét-sunphat tai
thu hdi tir ngudn nuéc thdi mé dat hidu qua cao
hon phén sit Fe(S0,).7H.,O & tit cd cac thi
nghiém khao sat. Cu thé ty 1& gidm do duc khi xr ly
phén st thay dbi khéng dang k& & cac ndng do,
mirc d6 gidm cao nhat chi dat 37 %, thdp hon
nhiéu so véi khi xt ly véi phén Nhém 1a 75 % & liéu
lwong 0,5 mM va poly-nhém-sat-sunphat 72 % & liéu
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lwgng.0,6 mM. Ty 1& giam phét phat hoa tan trang

nwde thai thi nghiém gilra phén Nhi‘)"m
Alx(804)3.18H,0 va keo tu Poly-nhom-sat-
sunphat diéu ché duoc la twong dwong & tat ca

cac nong do khao sat'va dat dwoc hiéu suét.

loai bd cao nhat xap XI 65,5 %. ]

Hiéu suét loai bé téng phédt pho khi str "dung
Poly-nhém-sat-sunphat ¢ao hon khi st dung phén
Nhoém Aly(S0;)3.18H,0 & hau hét cac nong do
khao sat. Hiéu suat cao nhat clia PAFS & ndng do
0,6mM (Fe,Al) dat dwoc 1a 73 %. Khao sat tireong
tw lién quan dén keo tu hoa hoc diéu ché tlr nwéc
thai axit mé va kha nang tng dung trong xi ly
nwoc da dwoc tién hanh trong nghién ctu cla

J.C.S.S Menezes ciing cho thay keo tu Poly- -

nhdém-sat-sunphat dat dwoc hiéu qud x& Iy cao,

£,
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cho hiéu suét loai bo mét s6 chi tiéu nhw chét rén
lo Iting, d6 duc, Fe, Pb,... trong nwéc nguon.

4. Két luan

Ap dung phwong phap xe ly, tai sv dung nuwéc
théraxﬂ mo lam nguon didu ché dung dich chét keo
tu Poly nhém- sat-sunphat (PAFS) dé xir ly nwéc
thai sinh hoat cho thy phwong phap rét tién ich va

hié qua ‘trong viéc xtr ly,"tan thu tai nguyén va trng
dung cong nghé mai trong x& ly 6 nhiém béo vé

~ moi tru’crﬁg phat trién bén virng.0J
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» Tw khéa: phuong phap xt ly, tai str dung; nwéc
thai axit mé; dung dich chat keo tu Poly-nhém-séat-
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sunphat (PAFS); xtr ly nwéc thai; tan thu tai nguyén;

xi¥ ly 6 nhiém; bdo vé méi truong
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SUMMARY

In recent years the exploitation of resources
at Vinacomin sites in accordance with the
environment monitoring works as well as the
management and inspection of environment
parameters have been doing well according to
regulations. To carry out new & effective
solutions for meeting the targets of speed-up
the environment remediation task and sustainable
developmeni is in actual need. The paper
brieftly represents the method of processing

Poly-Alumino-iron-sulphate coagulant from Na
| Dwong coal mining acid drainage. The results

§ indicate that it can be used to treat the house

hold wastewater with high concentration of
| organic compounds, phosphates and total |
| phosphorus, residual suspended solid, turbidity,... |
| Thus the application of new method has |
. adequate utilities and is effective. '
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