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Tém tit: Trong nghién ciru nay, bun d6 nha may Alumin Tan Rai dugc trung hoa béng thach cao
phe thai (gypsum) cua Nha may phan bon DAP Pinh Vii va khao sat kha nang hip phu mot sb
thude nhudm thong dung: d6 Red 3BF, vang Yellow 3GF va xanh Blue MERF. Qua trinh hép phu
tinh duoc tlen hanh trong dung dich nudc va khao sat cac yéu t6 anh huéng nhu d6 pH, thoi gian
tlep xuc, ndng d6 thuée nhudém ban dau, téi hidu suat xir 1y mau. Két qua chi ra rang d6i véi ca 3
chat mau nghién ctru, pH thich hop nhat 13 4, qua trinh hap phu dat cin bang sau 120 phit. Cac
nghién ctru dang nhiét hip phu cho thiy qua trinh hip phu 3 loai thudc nhuém déu tuan theo mo
hinh Langmuir, dung luong hép phu cuc dai dat rat cao, d6i v4i Red 3BF, Yellow 3GF, Blue
MERF, Quma twong Gng 13 57.8; 96,6 va 98,23 mg/g. Két qua phan tich phd hong ngoai FT-IR
chung t6 su ¢6 mit clia cic chat mau trén bé mit bun do-gypsum.

Tir khéa: bun do, thach cao phé thai, xir Iy thudc nhudm, chat hap phu gia ré, ba thai bauxit.

1. Mé dau

Bun d6 (BD) la ba thai trong quy trinh hoa
tach quing bauxit theo cong nghé Bayer dé san
xuat nhom, co tinh kiém cao va lugng thai 1on,
tiém 4n nguy co gdy 6 nhiém mdi truong.
Ngudi ta c6 thé trung hoa dé lam giam d6 kiém
ctia bun d6 bang nhiéu cach khac nhau, trong d6
viéc str dung thach cao phé thai (gypsum) rat
dugc quan tdm do kha ning tan dung phé thai
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rin cua cic nha mdy san xuét phan bon DAP.
Trung hoa bun d6 bang cach trén voi gypsum
chu yéu duoc mg dung vao viéc hoan thd, dé
trung hoa lugng kiém trong 1 kg bun do can
khoang 4 kg gypsum [1]. Ngoai viéc quéan ly
lwu giit va hoan thd, cac hudng nghién ciru tai
st dung bun dé thanh cac vat liéu hiru ich g?m
day cling duoc ddy manh, dic biét 1a hudng
chuyén hoa thanh chit hap phu gia ré tng dung
xtr 1y nude 6 nhiém [2]. Mot s6 cong b trén thé
giéi dd chi ra rang bun do6 co thé tach loai kha
hiéu qua nhiéu loai thudc nhudém khéac nhau nhu
dd congo, doé axit, xanh metylen, xanh hoat
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tinh, xanh truc tiép... [3-6]. Trong bai bao nay,
chung t6i nghién ctru kha nang hap phu mot sé
pham nhudém dang hoa tan thudng dung trong
nganh dét may nhu: Red 3BF, Blue MERF,
Yellow 3GF cta bun d6 nha may Alumin Tan
Rai duoc trung hoa bang thach cao phé thai cua
Nha may phén bon DAP Dinh Vii.

2. Thyc nghiém

Trong nghién ctru nay, bun do 1ay tir nha
may Alumin Tan Rai (pH khoang 11,5), duogc
trung hoa bang thach cao phé thai (gypsum),
phu phdm cta nha may Phén lan Dinh Vi, ty 18
khéi luong bun do:gypsum 1a 8:2, ty 18 ran:long
1a 1:10, sau khi khudy va dé 6n dinh pH dung
dich dat 8,5. Vit liéu thu dugc (ky hiéu 1a BDG)
dugc loc rira, sdy kho & 100°C trong 2 gio.

Céc chat mau-ddi twong can xir 1y 1a thude
nhuém thuong phém Red 3BF, Blue MERF,
Yellow 3GF, xuét xur tir Trung Qudc, duoc sir
dung rat phd bién & cic co s¢ dét may. Bude
song hip thu cuc dai (Ams) khao sat bang phd
UV-Vis trén thiét bi CINTRA 40 - GBC (M3)
tuong tng 13 400, 540 va 610 nm. Nong do chit
mau duoc xac dinh bang phwong phap tric
quang tai A,y trong tng.

Kha niang hap phu chit mau cua bun do
duge danh gia thong qua cac gia tri hiéu suat
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hép phu H (%) va dung lwong hip phu q (mg/g)
xac dinh theo cac cong thirc sau:
Cg— G }.100
TG aC DL
g
{Cq_CplV.20~2
q =

(mg/g).

Trong d6: Co: nong d6 chat mau ban du
(mg/L);

Cy: noéng d6 chat mau con lai sau khi hép
phu (mg/L);

V: thé tich dung dich chat mau (mL);

m: khéi luong vat lidu hap phu (g).

3. Két qua va thao luin
3.1. Khdo sat diéu kién hdp phu

Anh hiong ciia pH

Qua trinh hdp phu cac thudc nhuém Red
3BF, Yellow 3GF va Blue MERF dugc tién
hanh trong méi truong nude cd pH thay doi tir 2
dén 10. Nong do chit mau ban dau (Co) 1a 30
mg/L, ndong d6 chat hap phu bun do-gypsum
(BDG) 1a 1 g/L va thoi gian hap phu 120 phut
dugc giit ¢6 dinh trong tat ca cac thi nghiém.
Bun dé thé (BP) ciing dwoc khao sat cung diéu
kién dé ddi chung. Két qua xac dinh dung
lwong hip phu duoc trinh bay trén hinh 1.
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Hinh 1. Anh huéng cia pH t6i dung lwong hip phu chit mau ciia bun do.
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Quan sat hinh 1 ta thiy, déi v6i ca 3 chét
mau nghién ctru, qua trinh hip phu déu dién ra
thuén lgi trong méi truong axit, véi pH > 6 hi¢u
suat hap phu giam manh. Diéu nay c6 thé Iy
giai do day 1a cac chat mau anion, c6 khuynh
hudng tao lién két tinh dién véi cac trung tam
tich dién duong cua vat liéu hip phu trong moi
truong pH thap [4, 7]. Mat khac cac két qua thu
duoc ciing cho thiy viéc trung hoa bing
gypsum hau nhu khong 1am giam kha ning hap
phu chit mau cta bun do.

Anh huéng ciia thoi gian tiép xiic

Hiéu suat hdp phu cac chat mau trén mau
BDG dugc khao sat theo thoi gian hip phu
trong dung dich ¢c6 Co = 50 mg/L ¢ pH 4, lugng
BDG ¢b dinh 1a 1 g/L. Cac két qua thu duoc
trinh bay trén hinh 2.
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Hinh 2. Anh hudng cuia thoi gian ti€p xuc dén hi¢u
suat hap phu cac loai chat mau.

Tir hinh 2 ta thiy qua trinh hip phu chit
mau trén bé mit BDG dién ra kha nhanh, trong
ca 3 truong hop, sau 120 phut tiép xtic qué trinh
héap phu da dat can bang. Vat liéu BDG hap phu
thudc nhuom xanh Blue MERF nhanh nhét va
hiéu st dat cao nhét, sau d6 dén vang Yellow
3GF va do Red 3BF.

Anh hieong ciia leong chat hdp phu

Khao sat anh hudéng cia ham luong BPG
t6i kha ning tach loai chit mau dugc thyuc hién
trong dung dich c6 pH = 4, ndng do thudc
nhuém ban dau Co = 50 mg/L, thoi gian hap
phu 120 phut, lugng BPG thay d6i tir 0,5 dén 5
g/L. Hinh 3 biéu dién sy thay d6i cia cac gia tri
H va q theo ham luong BPG. Két qua cho thiy
hiéu sudt hdp phu ting theo chiéu ting ctia ham
lwong bun do, trudng hop thuée nhuom do Red
3BF va Yellow 3GF, H dat bao hoa khi néng do
BDG 14 3 g/L, ddi voi Blue MERF 1a 1 g/L.
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Hinh 3. Anh hudng ciia ham lwong BPG t6i kha ning hép phu cac chat mau.
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Anh hwéng ciia nong do chdt mau ban dau

Mbi quan hé giita nong d6 dung dich cac
chat mau ban dau (C,) voi hiéu sudt va dung
luong hap phu dugc trinh bay trong hinh 4.
Thuc nghiém dugc thuc hién trong diéu kién

pH = 4, luong BDG 1a 3 g/L dbi véi thube
nhudém Red 3BF va Yellow 3GF, 1 g/L dbi véi
Blue MERF. Khi néng d¢ chat mau ban dau
tang, hiéu suat hip phu giam dan, dung luong
hap phu tang dan t6i gia tri bao hoa.
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Hinh 4. Anh huéng ciia ndng d chit mau ban dau t6i kha ning hap phu.

3.2. Phan tich phé héong ngoai

Vit liéu hép phu BDG trudc va sau khi hép
phu cac chiat mau Red 3BF, Yellow 3GF va
Blue MERF dugc phén tich phé hdng ngoai
bién ddi Fourier (FT-IR) va trinh bay trén hinh 5.
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Hinh 5. Pho FT-IR ctia BDG trugc (duong a) va sau
khi hap phu chat mau Blue MERF (duong b),
Yellow 3GF (duong c) va Red 3BF (dudng d).

Quan sat hinh 5 ta thiy, phd FT-IR cua
BDG sau khi hip phu chit mau déu chira nhirng
dinh pic dic trung cta ca bun do va chit mau
tuong tng. Pho hong ngoai cua BDG hap phu
Red 3BF (duong d) ¢ cac dinh pic hip thu tai

1630 va 1030 cm™ dic trung cho lién két OH"
cua gibsit va Si-O trong bun do6 [8]; dinh pic
hap thy tai 1534, 1467, 1399 va 1214 cm™ lan
luot ddc trung cho cac lién két N=N (triazin),
N-H, SO; va -OH trong Red 3BF [9, 10].
Trudng hgp BDG hap phu Yellow 3GF (duong
¢), ngoai cac pic dic trung ciia bun do ciing thé
hién nhiing pic dédc trung cua Yellow 3GF tai
1508 va 1404 cm™ cua céc lién két N=N, C-O
[9,10]. Twong tu nhu vy, dudng (b) ciing thé
hién céc pic dac trung ciia Blue MEREF tai 1516,
1402, 734 (cm™) cua cac lién két N=N trong
triazin, C-O va C-CI [9, 10]. Két qua phan tich
phd hdng ngoai da chimg minh ring chit mau
d3 bi hdp phu trén bé mit ciia bun do-gypsum.

3.3. Pdng nhiét hap phu

Cac sb liéu thyc nghiém ciia qua trinh hip
phu dugc phan tich va trinh bay theo dang
tuyén tinh cta hai phwong trinh Langmuir va
Freundlich (hinh 6), tir d6 xac dinh cac tham s6
cua phuong trinh va trinh bay trong bang 1. Tur
hé s6 twong quan ciia phwong trinh hdi quy (R?)
ta thdy qua trinh hdp phu ca 3 chit mau trén bé
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mit bun d6 déu tuan theo mod hinh ding nhiét
Langmuir, day 13 qua trinh hap phu don 16p,
khong co tuong tac gitta cac phan tir hap phu.

64
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Dung lugng hép phu cuc dai dat rat cao, ddi voi
Blue MERF 14 98,23 mg/g, Yellow 3GF 1a 96,6
mg/g va Red 3BF 1a 57,8 mg/g.
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Hinh 6. Puong dang nhiét hdp phy: A - Langmuir va B - Freundlich.

Béng 1. Cac tham sé phuong trinh déing nhiét hip
phu Langmuir va Freundlich

Langmuir Freundlich

Thudée g« K. R* K- N R
nhufém (mg/g) (I/mg)

Red 57,80 0,05 0,9972 4,38 1,99 0,9527
3BF

Yellow 96,60 0,06 0,9933 6,40 2,05 0,9643
3GF

Blue 98,23
MERF

1,98 0,9948 37,52 5,11 0,9923

4. Két luan

Chung t6i da khao sat kha ning hip phu
chit mau cta bun do (nha may Alumin Tan
Rai) trung hoa bing thach cao phé thai-gypsum
(nha may Phan bon DAP Binh Vii) d6i voi mot
s6 thudc nhudém thong dung nhu: dé Red 3BF,
vang Yellow 3GF va xanh Blue MERF. Két qua
khao sat cho thiy qua trinh hdp phu dién ra tdt
nhit trong méi truong pH 4 véi ca 3 chit mau,
sau 120 phut da dat can bang. Cac nghién ciu
dang nhiét hap phu chimg t6 trong ca 3 truong
hop, qua trinh hip phu 1én bé mit bun do-

gypsum déu tuan theo mé hinh Langmuir, dung
lwong hip phu cuc dai dat rat cao, ddi voi Red
3BF, Yellow 3GF, Blue MERF, ..« ttong rng
la 57,8; 96,6 va 98,23 mg/g.
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Abstract: In the study, red mud of Tan Rai Alumina Plant was neutralised by gypsum of DAP
Dinh Vil Plant and investigated for some anionic dyes adsorption from aqueous solution. The effects
of pH, contact time, and initial dye concentration on the adsorption were studied. Adsorption of Red
3BF, Yellow 3GF and Blue MERF has been found to be best achieved in acidic conditions, pH = 4
was the most suitable value. It was found that the sufficient time to attain equilibrium was 120 min.

The adsorption isotherms were analyzed using the Langmuir and the Freundlich models, the Langmuir
isotherm showed better fitting the experimental data for all three investigated dyes. The maximum
adsorption capacities of Red 3BF, Yellow 3GF and Blue MERF (qum.x) were founded to be 57.8, 96.6
and 98.23 mg/g, respectively. The FT-IR analysis indicated clearly the presence of adsorbed dyes on
the gypsum-neutralised ref mud surface.

Keywords: Red mud, gypsum, dyes adsorption, low-cost adsorbent.



