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T6m tat: Trong nghien ciiu nay, bun do nha may Alumin Tin Rai dugc trung hoa b5ng thach cao 
phe thai (gypsum) ciia Nha may phan bon DAP Dinh Vu va khao sat kha nang hip phu mot so 
thuoc nhugm thong dyng: do Red 3BF, vang Yellow 3GF va xanh Blue MERF, Qua trinh hap phu 
finh dugc tien hanh trong dung djch nuac va khao sat cac yeu to anh huong nhu do pH, thoi gian 
ti§p xiic, n6ng do thu6c nhuom ban dau, tcfi hieu suat xu: ly mau. Ket qua chi ra rang doi voi ca 3 
chat mau nghiSn cuu, pH thich hop nhat \k 4, qua trinh hap ph^ dat can bang sau 120 phiit Cac 
nghien cuu d^ng nhiet hap phu cho thay qua trinh'hap phu 3 loai thuoc nhudm deu tuan theo mo 
hinh Langmuir, dung lugng hip phu cue dai dat rdt cao, doi v6i Red 3BF, Yellow 3GF, Blue 
MERF, qn,„ tuong ling la 57,8; 96,6 va 98,23 mg/g. K§t qua phan tich ph6 h6ng ngoai FT-IR 
Chung to su CO mat ciia cac chit mau tren b§ mat biin do-gypsum. 
Tir khoa: biin do, thach cao phe thai, xir ly thuoc nhuom, chat hap phu gia re, ba thai bauxit. 

1. Mo* dau 

Biin do (BD) la hd thai trong quy trinh h6a 

tach quang bauxit theo cong nghe Bayer de sdn 

xuat nh6m, eo tinh kiem cao va lugng thai Ion, 

tiem an nguy ca gay 6 nhiem moi truong. 

Nguoi ta CO the trimg hoa de lam giam dp kiSm 

cua bun do bang nhiSu each khdc nhau, trong do 

viee sii: dung thach cao phe thai (gypsum) rat 

dugc quan tam do kha nang tan dung phe thai 

Tac gia lien he. DT: 84-936162586 
E-mail: ndung@itl.vast vn 

rdn cua cac nha mdy san xuat phdn bon DAP. 

Trung hoa bCin do bang each trgn vai gypsum 

chii yeu dugc ung dung vao viec hoan tho, de 

trung hoa lugng kiem trong I kg bun do can 

khodng 4 kg gypsum [1]. Ngoai viSc quan ly 

luu giti va hoan tho, cdc huong nghiSn eiiu tdi 

su dung bun do thanh cdc vat lieu hiiu ich gan 

day cung dugc day manh, ddc biet la huong 

chuyen hoa thanh chat hap phu gia re ung dung 

xu ly nuoc 6 nhiem [2]. Mot so cong b6 tren the 

gioi da chi ra rang bun do co the tach loai kha 

hiSu qua nhieu loai thuoc nhuom khac nhau nhu 

do Congo, do axit, xanh metylen, xanh hoat 

mailto:ndung@itl.vast


56 ' A liitnhvannk.,Tgpci»Klioalm{>HQGHN Khoa hoc Tu nhien va Cong ngM, TQp30.S6 2(2Q14)55 60 

tinh, xanh true tilp... [3-6]. Trong bai bdo nay, 
Chung toi nghien ciai kha nang hap phu mot so 
phdm nhugm d^ng hoa tan thuong diing trong 
nganh det may nhu: Red 3BF, Blue MERF, 
Yellow 3GF cua biin do nha may Alumin Tan 
Rai dugc trung hoa bSng thach cao phe thai cua 
Nha mdy phdn bon DAP Dinh Vu. 

2. Thu-c nghilm 

Trong nghien cuu ndy, biin do lay tii nha 
may Alumin Tdn Rai (pH khoang 11,5), dugc 
trung hoa bdng th^ch cao phe thai (^psum), 
phu pham cua nha may Phan Ian Dinh Vii, ty IS 
khoi lugng bun doigypsum la 8:2, ^ le ran:16ng 
la 1:10, sau khi khudy vd de on dinh pH dung 
dich dat 8,5. Vdt li?u thu dugc (ky hieu la BDG) 
dtrgc Ipc rijra, sly kho a 100"C trong 2 gia. 

Cac chit mdu-doi tuong can xu ly la thuoc 
nhupm thuang pham Red 3BF, Blue MERF, 
Yellow 3GF, xuat xii tij Tnmg Quoc, dugc sii 
dung rat pho bien a cac co so det may. Buac 
song hap thu cue dai ()̂ max) khdo sdt bdng ph6 
UV-Vis tren thiet bi CINTRA 40 - GBC (My) 
tuong ung Id 400, 540 vd610nm.N6ngdp chit 
mau dugc xac djnh bdng phuong phap trie 
quang tai X^^ tuong ung. 

Kha ndng hap phu chat mau ciia bun do 
dugc danh gid th6ng qua cdc gid fri hieu suit 

hap phu H (%) va dung lugng h§p phu q (mg/g) 
xac dinh theo cac cong thiic sau: 

q = ' (mg/g). 
m-

Trong do: Co: nong dg ehdt mau ban dau 
(mg/L); 

Cf: n6ng dO chit mau con lai sau khi hip 
phu (mg/L); 

V: thi tich dung dich chat mdu (mL); 
m: kh6i lugng vdt lieu hip phy (g). 

3. Ket qua v^ thao lu^n 

3.1. Khdo sdt dieu kien hdpphii 

Anh huong ciia pH 

Qud trinh hap phy cdc thuoc nhuom Red 
3BF, Yellow 3GF vd Blue MERF dugc tiln 
hanh trong moi truong nuac c6 pH thay doi tii 2 
din 10. N6ng d0 ehit mdu ban ddu (Co) la 30 
mg/L, n6ng dO chit hip phu biin do-gypsum 
(BDG) Id 1 g/L vd thai gian hip phu 120 phiit 
dugc giiJ c6 dinh trong tat ed cdc thi nghiem. 
Biin do tho (BD) cung dugc khao sat cimg dilu 
kiSn de d6i chimg. Kit qud xac dinh dung 
iugng hap phu dugc trinh bay tren hinh 1. 
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Hinh 1, Anh huong ciia pH toi dung lugng hip phu chat mdu ciia biin do. 
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Quan sat hinh I ta thay, d6i voi ca 3 chat 
mdu nghien cuu, qud trinh hip phu deu diln ra 
thuSn Igi trong moi truong axit, vcri pH > 6 hieu 
suit hdp phu giam manh. Dilu nay co the ly 
gidi do day la cdc chat mau anion, co khuynh 
huong t?o lien ket tinh difn voi cdc trung tam 
tich dien duong cua vgt lieu hap phu trong moi 
truong pH thap [4, 7]. Mat khac cdc ket qua thu 
dugc cijng cho thay viec trung hoa bdng 
^psum hdu nhu khong lam giam kha ndng hap 
phu chat mdu ciia biin do. 

Anh huong cua thoi gian tiep xiic 
Hi?u sudt hap phu cac chat mdu tren mlu 

BDG dugc khdo sdt theo thai gian hip phu 
trong dung dich co Co = 50 mg/L 6 pH 4, lugng 
BDG c6 dinh Id 1 g/L. Cdc ket qua thu dugc 
trinh bay tren hinh 2. 

Tir hinh 2 ta thay qua trinh hap phu chat 
mau tren be mat BDG dien ra kha nhanh, trong 
ca 3 truong hgp, sau 120 phtit tiep xiic qua trinh 
hap phu da dat can bdng. Vdt lieu BDG hdp phu 
thuoc nhu^m xanh Blue MERF nhanh nhat va 
hieu sat d t̂ cao nhat, sau do den vang Yellow 
3GFvdd6Red3BF. 

Anh huong ciia lu(mg chat hdp phu 
Khao sdt anh hudng ciia ham lugng BDG 

tdi kha nang tdeh loai chat mdu dugc thuc hi^n 
trong dung dich co pH = 4, nong do thuoc 
nhuom ban dau Co = 50 mg/L, thai gian hdp 
phu 120 phiit, lugng BDG thay &t\ tir 0,5 din 5 
g/L. Hinh 3 bieu dien sy thay doi ciia cac gid trj 
H vd q theo ham lugng BDG. KSt qua cho thay 
hieu suat hap phu tang theo chieu tang ciia ham 
lugng bun do, truong hgp thuoc nhupm do Red 
3BF va Yellow 3GF, H dat bao hoa khi n6ng dp 
BDG Id 3 g/L, dli vai Blue MERF la I g/L. 

Hinh 2. Anh huong cua thoi gian tiep xiic den hieu 
suit hap phu cac loai chit mau. 

LittigKXi(s«) IJWiigBDG(gfl) LiKfnE BDG (cyL) 

Thu6c nhupm Red 3BF Dmbc nhupm Yellow 3GF Thulc nhuom Blue MERF 

Hinh 3. Anh hucmg ciia ham lugng BDG tdi kha nang hap phu cac chSt mau. 
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A nh huong ciia nong do chat mdu ban dau 

Moi quan he giiJa nong dp dung dich cdc 

chat mau ban ddu (Co) voi hifeu suat va dung 

lugng hap phu dugc trinh bay trong hinh 4. 

Thuc nghiSm dupe thuc hien trong dieu kien 

pH = 4, lugng BDG la 3 g/L doi voi thu6c 

nhugm Red 3BF va Yellow 3GF, 1 g/L d5i voi 

Blue MERF. Khi n6ng do chi t mau ban dau 

tang, hieu suit hdp phu giam d in , dung lugng 

hdp phu tang dan toi gia tri bao hoa. 

^Red3BF(mg1) q Blue MERF (mg/l) 

Hinh 4. Anh huong ciia n6ng do chat mau ban dau tai kha nang hap phu. 

3.2. Phdn tich pho hong ngoai 

Vat lieu h i p phu BDG truoc va sau khi hdp 

phu cdc chit mdu Red 3BF, Yellow 3GF vd 

Blue MERF dugc phan tich pho hong ngoai 

biSn doi Fourier (FT-IR) vd trinh bay tren hinh 5. 

Hinh 5. Ph6 FT-IR ciia BDG tntoc (dirong a) va sau 
khi hip phii chit mau Blue MERF (durong b), 
Yellow 3GF (duong c) va Red 3BF (duong d). 

Quan sat hinh 5 ta thiy, ph6 FT-IR cua 

BDG sau khi hdp phu chdt mau d i u chiia nhiJng 

dinh pie dgc tnmg eiia ca bim do va chit mau 

tuong ling. Ph6 h6ng ngoai ciia BDG hdp phy 

Red 3BF (duong d) co cac dinh pic h ip thy tai 

1630 va 1030 cm"' dac trung cho lien ket OH" 

ciia gibsit vd Si-O trong biin do [8]; dinh pic 

hdp thy tai 1534, 1467, 1399 vd 1214 cm"' Idn 

lugt ddc trung cho cdc lien ket N=N (triazin), 

N-H, SOs" vd -OH hong Red 3BF [9, 10]. 

Truong hgp BDG hap phy Yellow 3GF (duong 

c), ngoai cdc pic dac trung ciia bun do ciing th i 

hien nhiJng pic dac trung cua Yellow 3GF tai 

1508 vd 1404 em"' ciia cdc lien k i t N=N, C - 0 

[9,10], Tuong tu nhu vay, ducmg (b) ciing th i 

hien cac pic dac trung cua Blue MERF tai 1516, 

1402, 734 (cm"') cua cac lien k i t N=N trong 

triazin, C-O vd C-Cl [9, 10]. K i t qua phan tich 

pho hong ngoai da chung minh rdng chit mau 

da hi hap phu tren b l mat cua bim d o - ^ p s u m . 

3.3. Dang nhiet hdp phu 

Cac so lieu thuc nghiem cua qua trinh hdp 

phy dupe phan tich va trmh hay theo dang 

tuyen tinh cua hai phuong trinh Langmuir vd 

Freundlich (hinh 6), tir do xac dinh cac tham s6 

caa phuong trinh va trmh bay trong bang 1. Ttr 

he s6 tuong quan cua phuong trmh h6i quy (R^) 

ta thIy qua trinh h i p phu cd 3 chit mdu hen b l 
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mat bun do deu tuan theo mo hinh dang nhiet 

Langmuir, ddy la qua trinh hdp phu dan lop, 

khong CO tuong tac gi&a cdc phdn tir hip phu. 

Dung lugng hap phu eye dai dat rit cao, d6i vai 

Blue MERF Id 98,23 mg/g. Yellow 3GF la 96,6 

mg/g va Red 3BF la 57,8 mg/g. 

Cf(mgA-} logC, 

Hinh 6. Ducmg dSng nhiet hap phu: A - Langmuir va B - Freundlich. 

Bang 1 Cac tham so phuong Irinh dSng nhiet hip 
phu Langmuir va Freundlich 

Langmuir Freundlich 
Thuoc q„^ KL I 
nhupm (nig/g) (1/mg) 

fir N R' 

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 
3 OF 
Blue 98,23 1,98 0,9948 37,52 5,11 0,9923 

MERF 

4. Ket ludn 

Chung t6i da khdo sat kha nang hap phy 

chdt mdu ciia biin do (nha may Alumin Tan 

Rai) trung hoa hang th^ch cao ph^ thdi-gypsum 

(nha mdy Phdn bon DAP Dinh Vii) doi vai mpt 

so thuoc nhugm thong dung nhu: do Red 3BF, 

vdng Yellow 3GF va xanh Blue MERF. Kit qud 

khdo sdt cho thay qua trinh hap phu dien ra tot 

nhat trong moi truong pH 4 voi cd 3 chdt mdu, 

sau 120 phut da dat can bang. Cac nghien ciru 

ding nhiet hdp phy chung to trong cd 3 truong 

hgp, qua trinh hap phu len be mat bim do-

gypsum deu tuan theo m6 hinh Langmuir, dung 

lugng hap phy cue dai dat rat cao, doi voi Red 

3BF, Yellow 3GF, Blue MERF, q ^ tuong ung 

la 57,8; 96,6 vd 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 Vu Plant and investigated for some anionic dyes adsorption Irom 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 (q„^) 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-neutrahsed ref mud surface. 

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




