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Tém tit: Trong nghién ciru nay, bin do nha méy Alumin Tan Rai duge trung hda bang thach cao
phe thai (gypsum) ciia Nha méy phén bén DAP Dinh Vi va khao sét kha ning hap phy mot s6
thuée ohugm thong dyung: do Red 3BF, vang Yellow 3GF va xanh Blue MERF. Qué trinh hap phy
tinh duoc l|én hanh trong dung djch mmc va khao sal cdc yéu 16 anh hueng nbu d% pH, thoi gian
(1ep xiic, ndng 43 thudc nhudm ban dau, 16i hidu sudt xir ly mau. Két qua chira ring d6i véi ca 3
chat mau nghién ciru, pH thich hop nhal 12 4, qua trinh hap phy dat cin bing sau 120 phit Cac
nghién ciru ding nbiét hip phu cho thiy qua trinh’ hnp pbu 3 loai thuc nhudm deu tun theo md
hinh Langmuir, dung hegng hip phu cyc dai dat rit cao, dbi véi Red 3BF, Yellow 3GF, Blue
MERF, quux tuong img 14 57,8; 96,6 va 98,23 mg/g. Két qua phan tich phé hdng ngoai FT-IR
chimg 10 sy c6 mit cua cic chat mau wén bé mat bun do-gypsum.

Tir khoa: bun 5, thach cao phé thai, xir 1y thubc nhugm, chat hip phy gi ré, b thai bauxit.

1. Mé ddu

Bin doé (BD) la ba thai trong quy trinh hoa
téch quang bauxit theo cong nghé Bayer dé san
xudt nhém, c6 tinh kiém cao va lueng thai iém,
tiém 4n nguy co gy & nhifm méi truomg.
Ngudi ta c6 thé trung hoa dé 1am giam d¢ kiém
cua bdn d6 bing nhiéu cach khac nhau, trong d6
viéc sit dung thach cao phé thai (gypsum) rét
dugc quan tim do kha nang tdn dung phé thai
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rin cila cdc nha may san xudt phan bon DAP.
Trung hda biin d6 bing cach trjn véi gypsum
chil yéu dugc (mg dung vao viéc hoan tho, dé
trung hoa tuong kiém trong 1 kg bin do cin
khoang 4 kg gypsum [I]. Ngoai viéc quan ly
luu gilx va hoan thé, cac huéng nghién ciru tai
sur dung bun do thanh cac vat liéu hiru ich gﬁn
day ciing dugc ddy manh, ddc biét la huéng
chuyén hoa thanh chat hdp phy gia ré (mg dung
xir Iy nude 6 nhi€m [2]. Mt sb cong bb trén thé
gi6i da chi ra ring ban d6 co thé tach loai kha
hiéu qua nhiéu logi thube nhudm khac nhau nhur
do congo, d6 axit, xanh metylen, xanh hoat
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tinh, xanh truc tiép... (3-6). Trong bii bao nay,
chung t8i nghién ciru kha nang hép phu mét s6
phim nhum dang hoa tan thuémg ding trong
nganh dét may nhu: Red 3BF, Blue MERF,
Yellow 3GF cia bun 46 nha mdy Alumin Tan
Rai dugc trung hoa bing thach cao phé thai cia
Nha may phan bon DAP Binh Vii.

2. Thue nghiém

Trong nghién ciru nay, bun dé ldy tr nha
may Alumin Tan Rai (pH khoang 11,5), dugc
trung hoa bang thach cao phé thai (gypsum),
phu pham cta nha may Phan lan Dinh Vi, ty 1
khéi lugng bin do: gypsum la 8 2, ty 1¢ rén:long
1a 1:10, sau khi khudy va dé én dinh pH dung
dich dat 8,5. Vat li¢u thu dugc (ky hi¢u 1a BBG)
duge loc rira, sdy khé & 100°C ong 2 gids.

Céc chit mau-ddi twong can xir 1y 12 thude
nhu¢m thuong phim Red 3BF, Blue MERF,
Yeliow 3GF, xuat xir nr Trung Quéc, duge sit
dung rat phd blén & cac co so dét may. Buge
song hip thy cuc dai (Apac) khio st biing phd
UV-Vis trén thiét bji CINTRA 40 - GBC (My)
tuong (mg 12 400, 540 va 610 nm. Ndng dé chét
mau duge xdc dinh bing phuong phdp tric
quang tai Am,, tuong img.

Kha ning hdp phy chidt mau cia bin do
dugc dénh gid théng qua cic gid Iri higu sudt

hép phy H (%) va dung luong hép phu q (mg/g)
xac dinh theo cdc cong thirc sau:
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Trong dé: Cy: néng 4 chit mau ban diu
(mg/L); )

C¢ nbng do chat mau con lai sau khi hdp
phu (mg/L); )

V: thé tich dung dich chat mau (mL);

m: khdi lugng vét liéu hdp phu (g).

3. Két qua va thio luin
3.1. Khao sdt diéu ki¢n hdp phu

Anh huong ciia pH

Qué trinh hdp phy céc thudc nhudm Red
3BF, Yellow 3GF va Blue MERF dugc tién
hanh trong méi truémg nuée 6 pH thay ddi tir 2
dén 10. Nong dé chdt mau ban diu (Cp) 1a 30
mg/L, ndng dp chit hép phy bin do-gypsum
(BDG) 1 | g/L va thoi gian hdp phy 120 phut
dugc gitr ¢d dinh trong tt c4 cac thi nghiém.
Bun 46 thé (BP) ciing dugc khao sat cing didu
kién dé déi ching. Két qui x4c dinh dung
lugng hap phy duoc trinh bay trén hinh 1.
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Hinh 1. Anh huéng ciia pH t5i dung lugng hip phu chit mau caa bin do.
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Quan sét hinh 1 ta thdy, d6i véi ca 3 chét
mau nghién ctru, qué trinh hdp phy déu dién ra
tbudn l¢i trong moi trudng axit, vai pH > 6 higu
sudt hdp phu giam manh. Diéu ndy 6 thé ly
gidi do ddy 1a cac chit mau anion, c6 khuynh
huéng tao lién két finh dién véi cac trung tam
tich dién duong ciia vét ligu hdp phu rong méi
tnromg pH thép [4, 7). Mat khéc céc két qua thu
dugc cung cho thdy viéc trung hoa bing
gypsum hau nhu khéng lam giam kha nang hip
phy chét mau cia bin do.

Anh huomg cuia théi gian 1iép xic

Hiéu sudt hip phy cac chat mau trén mau
BDG dugc khao sit theo thai gian hip phy
trong dung dich ¢6 Cp = 50 mg/L & pH 4, luong
BDG cb dinh 1a | g/L. Céc két qua thu dugc
trinh bay trén hinh 2.
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Hinh 2. Anh hu(mg cua thoi gian IICp xic dén higu
sudt hap phy c4c loai chat mau.
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Tir hinh 2 ta thdy qua trinh hdp phu chét
mau trén bé mat BDG dién ra kha nhanh, trong
ca 3 truong hep, sau 120 phit liép x0c qua trinh
hép phu A dat can bing. Vit li¢u BDG hip phu
thudc nhuém xanh Blue MERF nhanh nhat va
hiéu sit dat cao nhét, sau dé dén vang Yellow
3GF va db Red 3BF.

Anh hieong ciia lugng chat hdp phu

Khao st anh huémg cia ham juong BDG
161 kha nang tach loai chét mau dugc thyc hién
trong dung dich ¢6 pH = 4, nong d¢ thudc
nhuém ban ddu C, = 50 mg/L, (hoi gian hip
phu 120 phiit, lugng BDG thay ddi tir 0,5 dén §
¢/L. Hinh 3 biéu dién sy thay di ciia céc gid mi
H va g theo ham lugng BDG. Két qua cho thdy
hi¢u sudt hip phu tang theo chiéu ting cla ham
luong bun @0, truong hop thude nhudm do Red
3BF va Yellow 3GF, H dat bio hoa khi néng 46
BDG 143 g/L, ddi vai Blue MERF 1a | g/L.

" 100+ o . i)
x ©

. m
! w

oy Q o L
£ 58 *z £ " w2
x = I .
0 = 2
"0 m] M
) 1 2 3 [] FRE ] 60 s 10 14 20 2%

Lutng BOG (g) Lugng BB (@A) Luong BBG (1)

Thubc nbu$m Red 3BF

Thube nhuém Yellow 3GF

Thude nhudm Blue MERF

Hinh 3. Anh huéng ciia ham lugng BDG t¢i kha néng hap phu cac chit mau.
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Anh huong cvia néng d6 chdt mau ban ddu

Méi quan hé gilta néng A6 dung djch cac
chét mau ban ddu (C,) voi higu sudt va dung
luong hip phu dugc trinh bay trong hinh 4.
Thyc nghi¢m dugc thuc hién trong diéu kién

pH = 4, lugng BDG Ja 3 g/L déi véi thuc
nhudm Red 3BF va Yellow 3GF, 1 g/L déi voi
Blue MERF. Khi ndng d¢ chit miu ban ddu
ting, hidu sudt hép phy giam dio, dung lwgng
hép phy ting din 161 gi trj bdo hoa.
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Hinh 4. Anh huémg cia ndng 6 chit maa ban diu 16i kha ning hp phu.

3.2. Phadn tich phé héng ngoai

Vit li¢u hdp phy BPG truée va sau khi hép
phu cic chdt mau Red 3BF, Yellow 3GF va
Blue MERF dugc phan tich phé héng ngoai
bién i Fourier (FT-IR) va trinh bay trén hinh 5.
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Hinh 5. Phé FT-IR cua BPG trudc (dudng a) v sau
khi hép phu chdt mau Blue MERF (dudng b),
Yellow 3GF (dutng ¢) va Red 3BF (dudmg d).

Quan sit hinh 5 1a thdy, phé FT-IR coa
BBG sau khi hdp phy chét mau déu chira nhimg
dinh pic dic trung cla ca bun dé va chit mau
tuong {mg. Pho héng ngoai cua BDG hdp phy
Red 3BF (duong d) ¢6 cac dinh pic hé"p thy tai

1630 va 1030 cm” dic tnmg cho lién két OH
clia gibsit va Si-O trong bun do [8]; dinh pic
hap thy 1ai 1534, 1467, 1399 va 1214 cm™ lin
lugt diic tnmg cho céc lign két N=N (triazin),
N-H, SO; va -OH trong Red 3BF [9, 10].
Trudmg hop BDG hip phu Yellow 3GF (dudmg
¢), ngodi cac pic dc trung cla bin do ciing thé
hign nhifng pic déc mmg cia Yellow 3GF tai
1508 va 1404 cm™ cua céc lién két N=N, C-O
[9,10]. Tuong tu nhu viy, dudmg (b) cling thé
hién céc pic dc trung cia Blue MERF tai 1516,
1402, 734 (cm) cita c4c lién két N=N trong
triazin, C-O va C-CI [9, 10]. Két qua phén tich
phd héng ngoai da chimg minh ring chit mau
4 bj hdp phy trén bé mit ctia bitn d6-gypsum.

3.3. Ddng nhiét hép phu

Céc sb Jigu thic nghiém ca qud trinh hap
phu dugc phin tich va tinh bay theo dang
tuyén tinh cba hai phuong trinh Langmuir va
Freundlich (hinh 6), tir 46 x4c djnh c4c tham sé
cua phuong trinh vé trinh bay trong bang 1. Tir
hé sé tuong quan ciia phuong trinh hdi quy (R?)
1a thdy qud trinh hép phy ci 3 chét mau trén bd
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m3t ban 46 déu tudn theo mé hinh df&ng nhiét
Langmuir, ddy 12 qud trinh hip phy don 16p,
khéng cé tuong téc giira c4c phin tr hdp phy.

Dung lugng hap phy cuc dai dat rat cao, déi véi
Blue MERF la 98,23 mg/g, Yellow 3GF 1a 96,6
mg/g va Red 3BF 13 57,8 mg/e.
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Hinh 6. Duomg déng nhiét hap phu: A - Langmuir va B - Freundlich.

Bang 1 Cac tham s& phuong trinh ddng nhiét hip
phy Langmuir va Freundlich

Langmuir Freundlich
Thube g R® K N R

mec Ky
nhugm (mg/g) (Vmg)
Red 57,80 0,05 09972 438 199 09527
3BF
Yellow 96,60 0,06 09933 6,40 2,05 0,9643
3GF
Blue 9823 198 09948 37,52 5.11 0,9923
MERF
4. Két luan

Chiing 16i da khao sat kha ning hdp phu
chét mau cia bun dé (nhi mdy Alurmin Tan
Rai) trung hoa bing thach cao phé thai-gypsum
(nh& mdy Phan bén DAP Binh Vi) dbi véi mét
sé thudc nhuém thong dyng nhu: do Red 3BF.
vang Yellow 3GF va xanh Blue MERF. Két qua
khao sat cho thdy qua trinh hép phy dién ra t6t
nhat trong méi trugmg pH 4 vi ca 3 chat mau,
sau 120 phut d4 dat can bing. Cac nghién clru
ding nhiét hdp phu chimg 16 trong ca 3 trudng
hop, qué trinh hdp phu Ién bé mat bin do-

gypsum déu tudn theo md hinh Langmuir, dung
lugng hép phu cyc dai dat rAt cao, déi vai Red
3BF, Yellow 3GF, Biue MERF, gy, tuong img
12 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
Binh Vi 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 antain 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 (quma) 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,





