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TOM TAT

Nghién ctu tap trung vao viéc t6i vu hoa hiéu suét chiét tach hdn hop phén keo tu tir
quing dudi bauxite tai mo bauxite Bao Loc, Lam Ddng. Axit H,SO, 98% duoc st dung dé
chiét tich hdn hop Fex(SO4); va Al,(SO,)s tir quing dudi, phan cin khong tan trong axit duoc
thai bo khong gdy hai cho mdi truong. Phuong phép dap tng bé mat duoc sir dung dé nghién
ctru anh hudng cua cac yéu to dén hiéu suat chiét tach gom nhiét do, thoi gian phan tung va ty
I¢ axit. Phan mém Design Expert 11 dugc sir dung dé thiét ké thi nghiém va tinh todn mé
hinh hol quy. Két qua da xay dyng dugc mo hinh tuong thich véi cac so liéu thuc nghiém va
c¢6 hé s6 twong quan R? dat 0,99. Diéu kién thich hgp duoc xac dinh 1a tai nhiét do phan tng
130 °C, thoi gian phan tng 1a 2,8 gio, ti 1é axit 1a 1,2 L axit/kg quing dudi, tai do hiéu suat
tach phén sat dat 85,3%, hiéu SUAt tach phén nhém dat 81,3%. San pham duoc thir nghiém
kha ning keo tu - tao bong trén mot sb loai nuéc thai cho thdy hiéu qua tuong duong véi cac
loai phén thuong mai. Nhu vay, viéc xur Iy tan dung quiang dudi bauxite khong chi dem lai y
nghia vé mat méi truong 1a giam dang ké thé tich ba thai, han ché anh huong xau dén moi
truong ma con dem lai hiéu qua kinh té 1a tan thu ngudn tai nguyén nay dé ang dung keo tu
xur 1y nudce thai.

Tir khéa: Bauxite, keo tu, phén, quang dudi, toi wu hoa.

1. MO PAU

Quang bauxite 1a nguyén liéu chinh dé san xuat nhom, thanh phan (quy ra oxit) géom
Al,O; (40-60%), Fe,03 (20-25%), SiO, (5-20%) va mot lugng nho céac oxit kim loai khac [1, 2].
Sau khi khai thac, quing tho duoc tuyén rira bang nudc két hop véi sang trong quay dé thu
quang tinh, ty 18 thu hdi dat 50% nghia 1a dé thu 1 tin quing tinh s& thai bo khoang 1 tan
quang dudi (theo khéi luong kho). Quang tinh dugc su dung dé san xuit nhom theo cong
ngh¢ thuy nhiét Bayer, tinh luyén dugc 1 tan nhom sé taora 1 - 2,5 tan bun d6 [1]. Nhu vay,
ba thai bauxite gom 2 loai la quing dudi thai b6 trong qua trinh tuyen raa quang tinh va bun
do phat sinh trong quy trinh Bayer. Quang dudi c6 do kiém thap hon (pH 10) va ty 1& cac
oxit kim loai tiy thugc vao chat lugng quang tho [3], bun do c6 do kiém cao (pH 10-12,5) va
¢6 ham lugng cao céc oxit kim loai nhu sat, nhém [1].

Trén thé giGi, c6 nhiéu nghién ciru nham giai quyét van dé ba thai bauxite do tinh nguy
hai ciia no dén moi truong xung quanh. Cac giai phap cu thé da dugc thyuc hién dbi voi ba
thai bauxite nhu: i) thai bo truc tlep gdy 6 nhiém moi truong va mét can bang hé sinh thai; ii)
ba thai chira trong cac ho 16n, ling tich nudce, bun khoé dem di chén 14p; iii) trung hoa trudc
khi chon 1ap hoac xir 1y tiép theo; iv) tai sir dung. Cac nghién ciru khao sat hiu qua trung
hoa cua céc loai axit khac nhau da duoc tién hanh, su bién ddi tinh chat kiém dugc kiém tra
cho thiy tinh an toan cua ba thai sau khi trung hoa [3, 4]. Tuy nhién, bién phap nay gy ling
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phi tai nguyén, tinh an toan khong cao do c6 tiém ning de doa hé sinh thai khu vuc xung
quanh do khi luong bun tao ra Ion, tiém 4n nguy co hd chira bi nat, vo [5]. Tai sir dung la
huéng giai quyet hop 1y nhit c¢6 ¥ nghia moi truong va kinh t&, nhu thu hdi kim loai véi ham
luong cao nhu sat, nhom, titan [1, 6]; chiét xuat cac nguyén t6 dat hiém nhu Sc, Y, La, Ce,
Nd va Dy [7]; san xuat vat ligu nhu gach, thay tinh, gém str, vat liéu che phu [6, 8-10].

Trong d6, bun d6 dugc tan thu va tng dung trong nhiéu linh vyc khac nhau, c6 thé
dung san xuat gach, khuon duc, luyén kim [8], sir dung nhiéu trong linh viuc méi truong nhu
1am chét keo tu, vat ligu loc, vat liéu hap phu xir 1y khi va nuoc [9, 10]. DGi véi quing dudi
thi duoc tan thu lam mot s6 san pham trong linh vuc xdy dung, ung. dung trong moi truong
con han ché [8]. Hién nay, giai phap véi loai quing nay chu yéu van la chira trong cac ho
I6n, lang tach nudc, trung hoa, sau d6 thai bo tryc tiép vao méi truong ty nhién. Loai bun
thai nay khong c6 tinh nguy hai cao nhu bun do, nhung véi thyc trang hién nay, luong thai
bo rat Ion nén tiéu hao hoa chét trung hoa, gy strc ép 16n ddi v6i cac mo khai thac dan dén
cac su ¢b moi trudng nén can duge quan tim [5].

Viét Nam c6 trit lugng bauxite khoang 5,5 ty tan quing nguyén khai, tvong duong 2,4
ty tan _quang tinh, tap trung chu yéu & Tay Nguyén (91,4%) [11]. O Viét Nam, cac nghién
ctru V& bun d6 ciing rat dugc quan tam va c6 ung dung trong nhiéu linh vuc khac nhau nhu
san xuat tinh quang sat, sit xop va thép theo cong nghé tach kho, thiéu tir hoa, nghién va
tuyén [12]. Bun do cling ¢6 nhiéu (ng dung trong xir Iy mdi trudong nhu lam chit keo tu xur
Iy nuéce thai [13], 1am chat hap phy xi 1y ion Cr(VI1) [14].

Quing dudi ciing ¢ cac thanh phan twong tw nhu bun do, tuy nhién cé su khac biét vé do
kiém va ham luong cac oxit kim loai. Quing dudi dd duoc dung nhiéu dé san xuét vat liéu xay
dung nhu gach, khuon dtc... Ung dung trong linh vure méi trudng c6 thé tim thy 1a wng dung
lam vat liéu loc. Quing dudi Bao Loc duoc bd sung Na;SiO;, cao lanh va tao vat ligu hap phu
dang vién, (ng dung xu 1y kim loai nang cho thay hiéu qua tot hon than hoat tinh [15]. Mau
quang dudi 1dy tir mo bauxite Bao Loc, Lam Dong dugc nung ¢ 600 °C trong 2 gio, vat liéu
sau khi nung c6 kha nang xuc tac qua trinh loc vai hiéu qua cao [16]. Nghién ctru chi dung ¢
budc ung dung 1am vat lidu loc nudc, viéc tan dung cac thanh phén, dic trung, tinh chat vat
liéu nay chua dugc thuc hién. San pham chi ung dung muc dich loc nude nén ciing c6 han
ché vé tng dung khi xir Iy méi trudng.

Theo phé duyét caa Thu tuéng Chinh phu, san lugng alumin cta Viét Nam nam 2015
dat 6,0-8,5 triéu tan/nam; dy kién nam 2025 dat 13-18 triéu tAn/nam [11]. Theo ty I¢ thu hdi
50% quing tinh thi quang dudi tuyén rira bauxite s& tao ra voi khdi lwong I6n, khoang 6-9 triéu
tan/nim vao nam 2025. Mo bauxite Bao Loc, Lam Pong dang duoc khai thac ding véi cong
suit thiét ké 200.000 tin quing tinh/nim tir ndm 2007 [11]. Phin quing dudi dang duoc
chtra trong cac hd 16n, gay sirc ép vé tinh an toan cho khu vyc dén cu va hé sinh thai xung
quanh, gay lang phi tai nguyén. Nhu da noi ¢ trén, cac nghién cuu tan thu loai quing dudi
nay con rat han ché, chua xdy dung dugc quy trinh tan thu mot cach hoan thién, ciing nhu
chua danh gia day du cac yéu td anh hudng. Do do, viéc tan thu cac kim loai c¢6 ham luong
cao 14 sat va nhom c6 trong quang dudi tai mo bauxite Bao Loc, Lam DPong dugc lya chon
thuc hién nham dua ra giai phap giai quyét van dé cap bach nay.

Nghién ctu tép trung vao viéc lya chon cac diéu kién phu hop dé tan thu sat va nhoém
str dung 1am hdn hop chat keo tu xir Iy nuéc thai. Qud trinh chiét tach bing axit c¢6 cic yeu to
anh huong chinh 1a nhiét d6 phan tng, thoi gian phan tmg va ty 1€ axit duoc khao sat dé dat
hi¢u suat cao cac phan tng chiét tach xay ra nhu sau:

Fe,O3 + 3H,SO, + 6H,0 = Fez(SO4)3.9HZO (1)
A|203 + 3HZSO4 + 15H20 = AIZ(SO4)318H20 (2)
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Quy trinh str dung dé tuyén rira quing tho, thu hdi quing tinh tai mo bauxite Bao Lac,
Lam Ddong duoc trinh bay trong Hinh 1. Quing thé sau khi khai thac tir mo duge dua vao
méy dap roi dén may nghién, 2 thiét bi nay déu c6 muc dich 1 nghién nhé cac khéi quang cé
kich thuéc I6n. Bong thoi, & 2 thiét bi nay déu c6 két hop vai voi xit nude ap luc cao dé loai
bo bun dat bam dinh trén tinh thé quing. Sau do, quing tiép tuc dugc dua vao sang tréng
quay, voi xit nudc ap luc cao giup loai bé quing dudi qua I8 rdng trén sang, con tinh thé
quing c6 do cimg cao va kich thuéc I6n hon dugc giir lai & sang tréng quay. Quang tinh
duoc thu hdi su dung dé san xuat nhom, phan quang dudi dugc chira trong cac hd l6n dé tach
b nudc thira, mau quing dudi lay tai day la ddi twong nghién ciru cia dé tai.

Mau quing dudi ban dau dugc xu 1y so bo bang cach sdy ¢ nhiét d6 105-110 °C dén khi
dat khdi lugng khong doi, nghién nho véi kich thude <0,5 mm ding cho cac khao st trong
nghién cuu nay.

2.2. Phwong phap nghién ciru

Quy trinh chiét tach hdn hop chét keo tu tir quang dudi bauxite duoc thuc hién theo so
d6 mo ta trong Hinh 2. Can 50 g quing dudi, bo sung nuéc véi ty 1¢ 2 L nuwéc/1 kg quang
dudi, khudy tron déu bang may khudy tir. Cho axit H,SO, vao vai cac ty 1& can khao sat 1a
0,8; 1,0 va 1,2 (L axit’kg quang du6i). Duy tri phan tng lién tyc trong cac khoang thoti gian
can khao sat tir 1-3 gio va & khoang nhiét d6 can khao sat tir 90-130 °C. B6 sung thém nudc
cit 2 1an véi ty 16 4 L nudc/1 kg quing dudi dé loc tach hdn hop phén, lwong nudce ndy duoc
chia ra bd sung va tién hanh loc 2 1an. Két thuc quy trinh khi hdn hop phén duoc loc hét,
phan can duoc thai bo.

Quing thd

Quang tinh

-

Quing sau khi sdy va nghién Mau quing du01 HO chira quang dudi

Hinh 1. Mbt sb hinh anh vé qua trinh tuyén rira quang tai mo bauxite Bao Loc — Lam Bong
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H,SO,

Nude l Nudc
l . San pham hén hop
A Khuay, L ;
Quiang dudi l » thuay, > léng IB(I)C ———p pheén sat sulfat
phan ting e va nhém sulfat
Can

Hinh 2. Quy trinh chiét tach hdn hop phén tir quing dudi bauxite
Ham lwong sit, nhom trong mau quing dudi ban dau va san phim duoc xac dinh bang

phuong phap phan tich trac quang, cac thi nghiém déu duoc I3p lai 3 lan, lay gia tri trung
binh va tinh sai s0 thi nghiém dé dam bao sy chinh xac ctia phép do.

3. KET QUA VA THAO LUAN
3.1. Xac dinh ham lwong sit va nhém trong quing dudi
Mau quang dudi ban dau c6 ham lugng sét oxit 31,0 + 0,9%, nhom oxit 1a 29,7 + 1,4%.
Ham lugng 2 oxit cao, thich hgp dé chict tach hon hop phén sat va phén nhom ng dung cho
Xt Iy nudc thai bang phwong phap keo tu - tao bong.

3.2. X4y dwng mé hinh hdi quy cho hiéu suit chiét tich phén sit va phén nhém

Chon khoang bién thién cuia cac yéu té anh huong va quy doi vé gia tri bién ma dé thuc
hién loat thi nghiém t6i uvu héa nhu Bang 1.

Bdng 1. Gia tri bién ma twong tng véi cac bién thuc cia cac yéu td

L Gia tri bién ma twong Gng
Yeéu to
-1 0 1
Nhiét o (°C) - X, 90 110 130
Thoi gian (gio) - X, 1 2 3
Ty I¢ axit (L axit/kg quang duoi) - X3 | 0,8 1,0 1,2

B4 tri ké hoach 1am thuc nghiém tdi uu hoa theo mé hinh cua Box-Behnken biang phan
mém Design Expert 11 chon duoc 15 thi nghiém, mdi thi nghiém thuc hién Iap lai 3 1an, tinh
gia tri trung binh va d kiém tra sai s6 déu nho hon 5%. Két qua thu dugc cac gia tri hiéu
suét chiét tach phén sit va nhom trinh bay trong Bang 2.
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Bdng 2. Két qua thi nghiém khao sat cac yéu td anh huong dén hiéu suét chiét tach

Ty I¢ axit Higu suat chiét | Hiéu suat chiét

TT | Nhiét do (°C) | Thoi gian (gio) (L axit/kg tach phén sat tach phén

quang duoi) (%) nhoém (%)
1 1 -1 0 79,9 71,9
2 0 1 1 79,4 72,1
3 0 -1 -1 70,6 63,3
4 0 1 -1 74,5 66,3
5 -1 0 -1 67,1 60,2
6 0 0 0 76,1 67,1
7 1 0 -1 78,3 69,7
8 0 -1 1 76,6 68,2
9 1 1 0 82,7 73,3
10 0 0 0 75,5 68,1
11 -1 1 0 71,1 62,9
12 -1 -1 0 67,8 59,9
13 1 0 1 83,8 74,2
14 -1 0 1 72,2 65,3
15 0 0 0 75,2 67,7

~ Xir Iy céc két qua véi phan mém Design Expert 11 cho hai mé hinh quan hé da thirc bac
nhat gitra hiéu suat chiét tach phén sat Y; (%), hiéu suat chiét tach phén nhom Y, (%) va cac

yéu t6 anh huong nhu sau:
Y1=754+58X;+1,6X;+2,7X;
Y,=72,4+51X;+1,4X;,+2,5X;

hop dé dat hiéu suat chiét tach theo mong mudn.

@)
(4)

Két qua kiém dinh cho thiy cac gia tri P (P-value) < 0,05 va su khong phu hop (Lack of
Fit) khong c6 ¥ nghia dang ké, cac gia tri R* dy doan va thuc té déu chénh léch < 0,2. Nhu
vay, nghién ctru di xay dung dugc mé hinh c¢6 ¥ nghia thong ké va cé thé s dung dé xac
dinh hiéu suit chiét tach phén ¢ cac diéu kién khac nhau ciing nhu lya chon diéu kién phu

Bdng 3. Két qua phan tich théng ké cua phan mém Design Expert ddi véi 2 mo hinh
hi€u suat chiét tdich phén st va phén nhém

M6 hinh Giatri P | Su khong phu hgp (Lack of Fit) R? Gia tri
<0,0001 0,8634 Thycté | 09957

M0 hinh (3) o R o .
Co y nghia Khoéng y nghia Dy doan 0,9944
<0,0001 0,3716 Thuc té 0,9766

M0 hinh (4) o . o .
Co y nghia Khoéng y nghia Dy doan 0,9633
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3.3. T6i wu héa cac diéu kién chiét tach hdn hop phén

Str dung md hinh quan hé da thirc bac nhat giira hiéu suat chiét tach phén sit Y; (%), hiéu
sut chiét tach phén nhém Y, (%) va cac yéu té anh huong, phan mém Design Expert 11 di
biéu didn anh huong cia cac yéu té anh huong dén higu suat chiét tach phén nhu ¢ Hinh 3
(Nhiét do va ty I¢ axit 1a 2 yéu t6 anh huéng nhiéu dén hiéu suat nén duoc lya chon dé biéu
dién, didu nay dugc chimg minh & hé s ding truéc bién nhiét do X, va ty 1é axit X; cao hon
hé s dung trudc bién X, trong phuong trinh 3 va 4). Sau d6, mé hinh tiép tuc biéu dién anh
hudng dong thoi cua 3 yéu té dén hiéu suat chiét tich ¢ Hinh 4 dé 1am co sé xac dinh duoc
cac diéu kién phu hop dé chiét tach hdn hop phén theo Hinh 5 va 6.

Nhiét do thich hop dé chiét tach phén sit va nhom cé su chénh léch khong dang ké, ty
1€ axit chon theo ty 1€ cao hon & diéu kién phu hop cho phén st va thoi gian chon theo thoi
gian cao hon & diéu kién phi hop cho phén nhém. Tom lai, dé hiéu qua chiét tach ca 2 loai
phén déu co hiéu suét cao thi cac diéu kién phu hop duoc lra chon 1a nhiét d6 130 °C, ty Ié
axit 1,2 L/kg quiang dudi va thoi gian phan tng 1a 2,8 gid. Tai didu kién nay, sir dung phuong
trinh (3) va (4) tinh dwoc hiéu suét chiét tach phén sat 1 85,3% va phén nhom 1a 81,3%. Pay
1a cac két qua duoc tinh toan tir md hinh mé phong do phan mém Design Expert 11 thyuc
hién. Dé kiém tra su chinh xac ctia két qua tinh toan thi cac diéu Kién nay da duoc sir dung
dé Iap lai 3 lan cac thi nghiém thuc té va két qua cho thiy hiéu suét chiét tach phén sat
(83,5%, 84,5%, 86%) va nhom (80%, 80,5%, 81,5%) déu co gia tri chénh léch khong quéa
5% s0 V6i tinh toan do md hinh. Nhu vdy, mét lan nita khang dinh mé hinh t6i wu da xay
dung c6 y nghia thong ké va co thé st dung dé tinh toan hiéu suit.

Pong thoi, san pham da duoc thir nghiém so bo kha ning keo tu - tao bong ddi véi
nudc thai sinh hoat, nwdc thai dét nhuém va nudce ri rac véi cac loai phén thuong mai trén thi
truong theo két qua thu dugc & Bang 4. Cac két qua nay cho thdy phén hdn hop c6 hiéu qua
tuong duong phén sit va phén nhém, su khac biét 1a khong dang ké. Tuy nhién, phén hon
hop duoc chiét tach tir quang dudi bauxite nén san pham cé y nghia cao vé méi truong va tan
thu ba thai nhim bao vé tai nguyén thién nhién nén c6 ca y nghia vé kinh té.

Bdng 4. Két qua keo tu - tao bong ctia hdn hgp phén so sanh voi phén sit va phén nhom thuong mai

Loai phén Nudc thai sinh hoat Nudc thai dét nhuom Nudc ri rac
HCOD (%) HSS (%) HCOD (%) HSS (%) HCOD (%) HSS (%)
Phén hdn hop 80+3 97+1 76+2 87 £2 78+2 881
Phén Fe3(S0,), 81+3 97+1 77+2 88+ 1 79+3 88+1
Phén nhom Aly(SO,), 7742 95 + 1 75+2 85+ 2 75+ 1 83+2
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Hinh 3. Mb hinh 3D biéu dién anh huong cua nhiét d6 va ty Ié axit dén hi¢u suat chiét tach phén
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Hiéu suat phén sat Hiéu suat phen nhom

80.1117 85.4867, 76.3217 - 81.3967,
2 = L
A+:130 | 769117 82.2867 A+:130 | 73.4967 785717
EL ] 3@

8 <
= > E 2 = . 2
b= © 684867 73.8617, B+:3 =z © 661217 71.1967, B+:3
< < .

a o o

o B: Thai gian B: Th&i gian
A-: 90 65.2867 - 70.6617 B-: 1 A-:90 63.2967 68,3717 B-:1

C- 08 C Ty 16 axit C+:12 c-08 C Ty e axit C+:1.2

Hinh 4. M5 hinh 3D biéu dién anh huong cua nhiét do, thoi gian va ty 18 axit
dén hiéu suat chiét tach phén

|| L R L

A:Nhigt dé = 129.333 B:Thdi gian = 23916

0.8 1.2 67.1 838

C:Ty 18 axit = 1.19496 Hiéu sudt phén sit = 84.2516

Hinh 5. Diéu kién pht hop dé chiét tich pheén sat

|| | R T

90 130 1 3

A:Nhigt dé = 129.648 B:Thdi gian = 2.78514

|| ] T

0.8 1.2 64.9 79.2

C:Ty I8 axit = 1.15893 Hiéu sudt phén nhém = 80.4824

Hinh 6. Biéu kién phu hop dé chiét tach phén nhom

So sanh két qua voi nghién ctru san xuat hdn hop chat keo tu tir bun do lay ¢ nha may
hoa chat Tan Binh (nha méay san xuit nhom tir quing tinh khai thac tai mé bauxite Bao Lac,
Lam Ddng) co hiéu qua chiét tach dat 88% phén sit va 87% phén nhom [14], thi nghién ctu
nay cé hiéu qua chiét tach phén thdp hon, c6 thé giai thich 1a do thanh phan 2 kim loai nay
trong quang dudi (29-31%) thap hon khi so sanh véi bun do (30-40%). Tuy nhién, véi ca 2
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loai ba thai, dé giam nguy co 6 nhiém moi truong, tan thu tai nguyén thi viéc chiét tach phén
déu mang lai y nghia thyc tién dé giai quyét van dé cap bach nay.

4. KET LUAN

Nghién ctru da xay dung thanh cong mé hinh hoi quy ¢o ¥ nghia thong ke, da xac dinh

dugc diéu kién thich hop dé chiét tach hon hop phén keo tu. Dé hiéu suat tach pheén sat dat
85,3%, hiéu suat tich phén nhom dat 81,3% thi diéu kién thich hop 1a tai nhiét do phan tng
130 °C, thoi gian phan Gng 1a 2,8 gio va ty I¢ axit la 1,2 L axit/kg quang dudi. San pham co
kha néng ung dung lam chat keo tu - tao bong xwr Iy nudc thai. Nghién ciu da de XUAt giai
phap cu thé tan dung nguon tai nguyén c6 trong quang dudi dem lai y nghia kinh té, phan ba
thai giam thé tich déng ké va khong gy nguy hai nén c¢6 ¥ nghia vé mit moi truong.
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ABSTRACT

LEACHING COAGULANT MIXTURE FROM BAUXITE TAILINGS,
A CASE STUDY AT THE BAUXITE MINE OF BAO LOC, LAM DONG

Tran Thi Ngoc Mai*, Tran Thi Thuy Nhan, Nguyen Thi Thuy
Ho Chi Minh City University of Food Industry
*Email: maittn@hufi.edu.vn

This study aims to optimize the extraction efficiency of coagulant mixture, which is
derived from the tailings of bauxite mine located at Bao Loc, Lam Dong. Sulfuric acid
(H,SO,4) was introduced to obtain the tailing coagulant mixtures including ferric sulfate
Fe,(SO4)3 and aluminum sulfate Al,(SO,4)s. The rest insoluble residues are unharmful to the
environment and could be released. Response surface methodology (RSM) was employed to
test the determinant parameters, including temperature, acid ratio and time for reaction.
Experiment designs and regression models were performed by Design Expert 11 software
and the results indicated that models were quite compatible to experimental data and the
correlation coefficient R? reached to 0.99. Results showed that temperature at 130 °C, acid
ratio at 1.2 L/kg bauxite tailings and reaction time at 2.8 hours are the optimal condition for
coagulant extraction. Leaching efficiency of ferric and aluminum were 85.3% and 81.3%,
respectively. Further tests on various wastewaters indicated the coagulation efficiency
equivalent to the commercial alums. These data suggest the “green way” to treat bauxite
tailings, limiting their impacts on the environment and point out the alternative source of
coagulant for wastewater treatment.

Tw khoa: Alum, bauxite, coagulation, tailings, optimization.
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