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NGHIEN CUU TINH CHAT HAP PHU CUA BUN PO LAM PONG
Pham Dinh Di*

TOM TAT

Trong bai bdo ndy, cdc phwong phdp hoat héa biin dé Lam Pong khéc nhau, bao
gom axit hoa, hoat héa bang nhiét, két hop xvr Iy bang axit va nhiét, dwoc g dung
dé hdap phu Pb(II) va metylen xanh trong dung dich medc. Anh hiedng cia phirong
phdp hoat héa dén tinh chdt héa 1y cia bun dé dwoe dic trung bang XRD, BET va
TEM. Anh huong ciia pH dung dich ban dau dén ty 1é loai b6 cdc chdt 6 nhiém ¢ trén
da dwoc khdo sat. Cdc mé hinh diang nhiét hdp phu dang tuyén tinh, bao gom
Langmuir, Freundlich va Sips, da dwoc su dung aé phan tich cac dir liéu thuc

nghiém.

Tir khéa: Bin do, xir Iy, hdp phu, Pb(II), metylen xanh

1. Mé diu bflux1‘F .cung c‘o cac khoan‘g chat chta
sat, silic va titan. Sau khi tron quing

Bun do (red mud) duge tao ratrong  pauxit v6i dung dich natri hidroxit &

qua trinh san xuat alumin (nhom oxit)

tr quang bauxit theo quy trinh Bayer.

Quang bauxit thuong 1a mot hon hop ¢4 rén 1a bun do theo cac phuong trinh

cac khoang chat giau nhom oxit hidrat sau [1]:

(Al,03.H,0 va Al,03.3H,0). Tat nhién,

A|203.H20 + Na(OH)3H20 = NaAI203(OH) + 4H,0 + bun df)(khang tan)
Al,03.3H;0 + Na(OH).3H0 = NaAl,05(0OH) + 6H0 + biin d6nong an)

nhiét 6 va ap suit cao, nhom oxit duge
hoa tan trong dung dich va con lai chat

Pé diéu ché 1 tan alumin thi thai ra Viée xtr Iy bun do con phy thudce
khoang 0,3 - 2,5 tan bun do. Bun do vao cac tinh chat hoa 1y ctia n6. Bun do
thuong chira nhiéu khoang chat khac c6 do pH trung binh 10-13; kich thudc
nhau tuy thudc vao nguén bauxit, chéng hat rat nho, trung binh <10 pum; dién
han nhu hematit (Fe,O3), goethit (o- tich bé mat riéng (BET) cia bun do
FeOOH), boehmit (y-AIOOH), titan khoang 7,3 - 34,5 m%/g va c6 thé tang
dioxit (TiOy), quartz (SiO,), sodalit  1én déng ké néu duoc xir 1y thich hop;
(NayAl3Siz012Cl) hodc CAN cac hat bun dé c6 di¢n tich am trong
(cancrinite-type  sodium  aluminum moi truong bazo do sy hién dién cia
silicate), va thach cao (CaS04.2H,0), cac nhom hydroxyl trén bé mat cua
vél mét luong nhod canxi cacbonat chung, viéc tao thanh cdc nhom
(CaCOs), whewellit (CaC,04.H,0) va  hydroxyl va dién tich bé mat chu yéu 1a
gibbsit (Al(OH)s) [2]. do cac hop chét silica duoc hinh thanh
trong qua trinh tinh luyén nhom [3].
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Gan day, bun dé duoc cho 1a ¢6 thé
dugc st dung nhu mdt vat liéu méi dé
xtr ly nudc [4]. Mot trong nhiing Ung
dung xtr 1y nudc ctia bun do 1 1am chat
hép phu dé loai bo pham nhudém va ion
kim loai nang khoéi dung dich nudc.
Trong nghién ciru nay, chung toi tién
hanh khao sat kha ning hip phu
metylen xanh (ky hi¢u MX), ion Pb(ll)
trong dung dich nudc & cac moi truong
pH khac nhau véi bun dé dugce xur ly
bang axit, hodc nhiét, hoic két hop ca
axit va nhiét.

2. Thuc nghiém
2.1. Nguyén liéu va héa chit

Bun do duge cung cip boi nha may
alumin T4n Rai (Bao Lam, Lam Pdng).
Metylen xanh (QuangZou, Trung
Quéc), dung dich Pb(Il) dugc pha tir
Pb(CH3C00),.3H,0, (QuangZou,
Trung Qudc).

2.2. Xu ly bun do

Ban dau, bun do dugc siy kho ¢
105°C va ray thanh hat nhé ta thu dugc
bot bun dé tho (ky hi¢u: BDL). Sau do,
mau BPL duoc nung ¢ cac nhi¢t do
khac nhau trong 4 gio va ky hi¢u la
BDN-200, BDBN-600 va BDN-1000
tuong Ung véi nhiét do nung lan luot la
200, 600 va 1000°C.

Ngoai ra, bot bun do thé ciling dugc
xtr 1y bang cach rira 2 1an vé6i axit HCI
(0,1 mol/LL trong 4 gio voi ty 1€ 1:25
(g/mL) vé khdi luong bun do/thé tich
dung dich), cudi cung bun dé dugc ria
v6i nude cat va sy kho ¢ 105°C ta thu
duoc bun doé da duoc axit hoa (ky hiéu:
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BDA). Mau BPA duoc hoat hoa bing
nhiét & 500 va 700°C, ky hicu twong
ung la BDA-500 va BDA-700.

Thanh phan khoang va pha tinh thé
cia cidc mau bun do dugc phan tich
bang XRD va dugc ghi bang may 8D
Advance Bruker, Germany, dung tia
birc xa CuK, ¢ vung quét goc 20 tir 10-
70°. Dién tich bé mat riéng dugc xéac
dinh bang phuong phap ding nhiét hap
phu-khir hip phu nito & 77K trén may
Micromeritics Tristar 3000. Anh TEM
duoc quan sat bang may EMLab-NIHE
o 80kV.

2.3. Khdo sdt tinh chit hip phu
ciia bun do

Qua trinh hap phu Pb(Il) hay MX
trong dung dich nudc cia bun do dugc
tién hanh trong binh cau hai c¢6 (dung
tich 250 mL) ¢6 gan sinh han hdi luu va
dit trén may khudy tir diéu nhiét
(Heidolph MR Hei-Tec, Puc). Cac
dung dich Pb(II) hay MX véi nong do
va pH ban dau xac dinh (gia tri pH cia
dung dich dugc diéu chinh bang HCI
0,1 M hay NaOH 0,1 M) dugc thém vao
mot lwong bun do véi ty 1¢ nhét dinh,
sau d6 tién hanh khudy tir voi toc do
500 vong/phut trong 3 gid & nhiét do
30°C. Cudi cung, ldy mot it dung dich
ly tim (3000 vong/phat, 10 phuat) dé
loai bo chat hip phu va xac dinh nong
d6 chét bi hap phu con lai trong dung
dich. Néng do cua dung dich MX duoc
xéc dinh bang phuong phap UV-Vis tai
budc song A 670 nm trén may
UVmini-1240 (Shimadzu, Nhat), nong
d6 ion Pb(Il) dugc xac dinh bing
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phuong phiap AAS (bing may
Shimadzu AA-6800 (Singapore) theo
phuong phap SMEWW 3500 : 2005).

Hiéu suét hép phu (H%) duogc tinh
theo cong thuec:
H% = MlOO% .
CO
Dung lugng hép phu g (Mg ion
Pb(Il) hay metylen xanh/g chat hép
phu) duoc tinh theo cong thurc:

\Y
0. = (Co _Ce)_
m

Trong d6: Cova Ce(mg/L) 13 ndng
d6 Pb(I) hay MX ¢ thoi diém ban dau
va thoi diém can bang; V(L) va m(g) lan
luot 13 thé tich dung dich c6 chtra ion
Pb(II) hay metylen xanh va khi luong
bun d6 dung cho mdi lan hip phuy.

3. Két qua va théo ludn

3.1. Tinh chit ciia bun dé dwoc xiv
Iy bang cdc cdch khdc nhau

Gian d6 XRD ciia cac mau bun do
dugc chi ra ¢ hinh 1. Cac pha khoang
xac dinh dugc trong bun d6 Lam Béng
(mau BPL) duoc chi ra ¢ hinh l.a I3
hematit (Fe,O3), Fe,TiOs, goethit
(FeO(OH)) va silic oxit (Si0O3). Cac pha
khoang xac dinh dugc trong miu BDA
(hinh 1.a) la hematit (Fe,O3) va
cristobalit (SiOy). Tuong ty mau BDA,
mau BDPN-200 ciing quan sat thiy co
hai pha khoang 1a hematit va cristobalit
(hinh 1.c). Viéc xur ly ¢ nhiét do cao
(500 — 1000°C) 1am cho céc hat bun do
két tinh lai, va do do, pic nhiéu xa dic
trung cho ciu tric tinh thé rd rang hon
(hinh 1.b va ¢). Nhiéu xa XRD ctia miu
BDA-500, BDA-700, BDN-600 va
BDN-1000 chi quan sét thay c6 pha tinh
thé hematit trong mau, diéu do cling
ching to thanh phan khoang chu yéu
ctia bun d6 Lam Dong 1a sat oxit.

a
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Hinh 1: Gidn dé XRD ciia cdc mau bun dé: a. Mau BPL va BDA; b. Mau BDA-500

va BDA-700; c¢. BDN-200, BDN-600 va BON-1000
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Dién tich bé mat riéng xac dinh
theo phuong phap BET cta ciac mau
bun dé dugc trinh bay & bang 1. Di¢n
tich bé mit riéng ctia miu BDL 14 43,0
mz/g, két qua nay 16n hon nhiéu so véi
mot sé cong bd khac cua cac miu bun
d6 trén thé gioi [5]. Viée axit hoa lam
cho dién tich bé mit riéng cia mau
BDPA tang Ién (Sger cua mau BPA 1a

49,1 m?/g), ddng thoi viéc xur 1y bang
cach nung ¢ nhi¢t do cao (¢ 700 va
1000°C) 1am cho céc hat bun do6 két tinh
lai va ciing 1am giam dién tich bé mit
ciia chung (dién tich bé mit riéng cua
mau BDA-700 va BDN-1000 twong
mg 13 34,0 va 3,2 m%g), két qua nay
cling twong tu nhu két qua nghién ctu
cua Liu va cong su [3].

Bang 1: Di¢n tich bé mdt BET ciia cdc mau bun dé

Mau BPL

BDA

BDA-700 BDN-1000

43,0

SBET (mzlg)

49,1

34,0 3,2

Hinh dang va kich thudc hat cua
cic mau bun d6 duoc quan sat bang
TEM trinh bay ¢ hinh 2. Quan st hinh
2.a cho thiy mau BPL c6 cac hat voi
hinh dang khéc nhau, kich thudc cac hat
¢d vai chuc nm; mau BPA c¢6 céac hat
tuong d6i dong nhit va toi xop hon so
v6i miu bun d6 tho (hinh 2.b); bé mait
cac hat cia mau BDA-700 (hinh 2.c) tr&

100 nm

100 nm

Hinh 2: Anh TEM:a. mdu BPL; b. mau BPA; c. mau BDA-700; d. mau BPN-1000
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nén goéc canh hon so véi miau BPA va
cac hat két tinh lai tao thanh hat 16n
hon. Nhu vay, viéc nung & nhiét do cao
lam cho cac hat bun do két tinh lai va bé
mat cua cac hat tr¢ nén goc canh hon.
Su két tinh cua cac hat cing lam giam
dién tich bé mat cua chung. Piéu nay
dugc quan sat rd rang d6i voi miu
BDN-1000 trinh bay ¢ hinh 2.d.

(b)

100 nm

(d)

500 nm
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3.2. Khdo sdt kha néing hdp phu
metylen xanh cua bun do

Hinh 3 trinh bay anh huong cua pH
(pH ban dau cta dung dich MX trong
khoang tir 3 dén 11) dén hiéu suét hap
phu MX trén bun do.

Tir hinh 3 cho thay cdc mau BDL,
BDA va BDA-500 hau nhu khong hap
phu MX trong khoang pH =3 — 9; trong
khoang pH = 5 — 9 mau BDA-700 c6
hép phu MX nhung hiéu suit thép; tai
pH = 11 hiéu suat hip phu MX cua ca 4
mau déu cao. Két qua nay co thé dugc

- Trong mdi trudng axit, cac oxit
trén bé mit ctia chat hip phu mang tich
dién duong va do do6 xay ra tuong tac
day véi cac cation ciia MX, qué trinh

hap phu khong xay ra:
=MOH + H" =—= =MOH,"
(M 1a Si, Fe)

- Trong moéi truong bazo, tai pH
cao hon gia tri pH ding dién cia chét
hép phu (pHpzc), bé mit cta chat hap
phu tich dién am va do d6 xay ra tuong
tac hut voi cac cation MX, qua trinh hép

i3i phu xay ra:
giai thich nhu sau:
=MOH + OH =— =m0 + H)O
— _ + . )
71 [IBPL
L I BDA
= 1 EZZABDPA-500
; 50 4 [ BPA-700
=
o 404
:g
\::-G‘ 30 o
=
; 20 4
=
m 104
o

5

;
pH ban dau

9

Hinh 3: Anh huéng ciia pH ban dau dén hiéu sudt hap phu MX trén bin do
(liéu lwong chat hdp phu 6 g/L, néng dé ciia MX 4 mg/L)

Gia tri pHpz cua bun do thuong vao
khoang 8,5 [6]. Tuy nhién, theo két qua
nghién cuou cua tac gida Pham Xuan
Cuong va cong su [7-8] khi tién hanh
ché tao vat liéu BVNQ béng cach tron
bun do (Bao Lam, Lam Pdng) da duoc
nghién nho véi tinh  léng
(NaySiO3) thi pHp, cua vat liéu thu

thuy
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duoc c6 gia tri 14 9,8. O day, tai pH =9
qua trinh hap phu hau nhu ciing khong
xay ra, vin dé c6 thé giai thich 1a do gia
tri pHpzc cua bun d6 Lam Dong cao. Tai
pH = 11, hiéu suat hdp phu cua mau
BPA cao hon mau BPL, diéu nay cé
thé duoc giai thich 1a do dién tich bé
mit cta chit hap phu dugc ting 1én khi
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tién hanh hoat hoéa bun do bang axit
(xem bang 1); hiéu suat hip phu cua
mau BPA-500 va BPA-700 thdp hon
c¢6 thé duoc giai thich 1a do viéc nung &
nhi¢t dd cao lam gidm cic nhom
hydroxyl bé mit nén qué trinh tich dién
am bé mit xay ra khé khian hon, hon
nita dién tich bé mit giam khi nung
(xem bang 1) ciing 1am hiéu suat hap
phu thdp hon. Tuy nhién viéc nung &
nhiét d6 cao ciing 1am xuat hién céc tdm
hoat héa nén miu BDA-700 c6 kha
nang hip phu MX & pH thap (pH = 5 —
9). Trong phan tiép theo, qua trinh hap
phu MX duogc thuc hién tai pH = 5 dbi
v6i mau BDA-700.

[ BbA

BDL
I BDN-200
1 BDN-600
[EZZA BON-1000

i@

N

AN NN\

Hiéu suat hip phu (H%)

AANNNN1NNXNNINNIINNNN
AN
AN\

3 4 5 6

pH ban dau

3.3. Khdo sdt khd ndang hip phu
Pb(I) ciia biin dé

Két qua khao sat kha niang hép
phu Pb(II) cua bun d6 trong moi
trudng nudc tai cac gia tri pH ban dau
cua dung dich Pb(Il) khac nhau dugc
trinh bay ¢ hinh 4. Tu hinh 4.a cho
thay hiéu suét hap phu Pb(Il) cia mau
BPL, BDN-200 va BDN-600 ¢ tit ca
céc gia tri pH khao sat (pH ban dau tir
3 dén 6) déu x4p xi 100%. Tuy nhién
quan sat hinh 4.b cho thay gi4 tri pH
can bang ctia cac mau nay déu 16n hon
8. Nhu vay, hi¢u suét hép phu cao cua
cic mau nay c6 thé giai thich 1a do
bén canh qua trinh hap phu con xay ra

11

qué trinh két tua.
y—7

O —

_—

o]
on 8- O—/Q
=

I / e
g 6l /

[}
Ig 1 —=— BDA
] —o—BPL
s —A— BDN-200
] —w— BDN-600
24

—o— BDN-1000
3 4 5 5

pH ban dau

Hinh 4: Hoat tinh hdp phu Pb(1) cua bun do o cac gia tri pH ban dc”iu‘ khac nhau: a.
Hiéu suat hap phu; b. pH can bang (liéu lwong chat hap phu 2 g/L, nong do cua ion
Pb(ll) 1,36 mg/L)

Pbi voi mdu BDA va BPN-1000
cho thiy hiéu suat hip phu tai pH ban
dau bang 3 rat thap, sau dé ting vot va
dat hiéu suat ~100% & pH ban dau bang
4, & pH ban dau bang 5 hiéu suat hap
phu giam nhe, cudi cung lai dat gia tri
~100% & pH ban dau bang 6. Tai gia tri
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pH ban dau bing 6 hiéu suit hap phu
ctia mau BPA va BDN-1000 dat gia tri
~100% c6 thé dugc giai thich twong tur
nhu trén, nghia 1a bén canh qua trinh
hap phu con xay ra qua trinh két tua,
diéu nay dugc chimg minh bang gia tri
pH can bang cta hai mau nay trinh bay



TAP CHI KHOA HOC - PAI HOC PONG NALI, SO 07 - 2017

ISSN 2354-1482

& hinh 4.b. Két qua thu dugc cho thiy
qua trinh hap phu Pb(Il) cia mau BDA
va BDN-1000 x4y ra tai pH ban dau cia
dung dich bang 4 1a t6t nhat, két qua
nady cing twong dong voi két qua
nghién cttu cua Sahu va cong su [9].
Trong phén tiép theo, ching t6i sir dung
mau BDA dé khao sat qua trinh hip phu

Pb(II) trong mdi trudng nudc tai gia tri
pH ban dau cua dung dich bang 4.

3.4. Ding nhiét hip phu

O day, ching t6i st dung ba mo
hinh dang nhiét hip phu phd bién dé
nghién ctu dang nhiét hip phu do la
Freundlich, Langmuir va Sips (xem
bang 2).

Bang 2: Phuong trinh cdc mé hinh ding nhiét

Mo hinh Dang phi tuyén Dang tuyén tinh Po thi
Freundlich K CY" Ing, =InK, +XInC Ing, theo
reundlic 0. C, 0. . +n . InC,
) q,K,C, 1 1 1 1 1 1
Langmuir 0.=———= —= —t— — theo —
| 1+K,C, 0. Ko, C, g, . C.
. K.CYm 1 1 1 1 1 1
Sips Qe = s v i e T — theo —-
1+ Ksce s qe KSqu Ce ° qu qe Ce )

Trong do: qe la dung liwong hdp phu tai thoi diém can bang ciia méi thi nghiém

(mg.g™); Ce la nong dé ciia chdt bi hap phu tai thoi diém cdn bang (mg.L™); Ke va

n la hang sé hdp phu Freundlich; qm la dung heong hdp phu cuc dai don 16p (mg.g”

Y: K la hang s6 hdp phu Langmuir (L.mg™); Oms ld dung lwong hdp phu cuc dai

Sips (mg.g™); Ks ld hdng s6 cdn bang Sips (L™ .mg

hinh Sips.

Db thi dang tuyén tinh ctia mé hinh
Sips c6 chira mot tham sb chua biét
(ns), do d6, dé xac dinh cac tham sb cua
mo hinh Sips theo dang tuyén tinh
chung t61 st dung chuong trinh Solver
Add-Ins cua Microsoft Excel nham xac
dinh tham s6 chua biét cuia mé hinh sao
cho hé s twong quan (R?) 1a cao nhit.
Sau d6, xac dinh cac tham sb con lai
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1/ng—1 \ N A A A
WY va ng la hé so trong mé

dwa vao phuong trinh dudng thang hoi
quy tuyén tinh.

Dit liéu dang nhiét hap phu metylen
xanh va Pb(IT) trong moi truong nudc
cua bun dé duogc phan tich véi ba mo
hinh dang nhiét dang tinh & trén dugc
mo ta & hinh 5 va hinh 6, cac két qua
duoc li¢t ké ¢ bang 3.
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1®

Ing,

ny = 1.945x - 3.685
R*=0.960

U‘G 08 l]’lC}
e, :

a0 y=43.22x +2.086
R’ =0.996

1/c s
Hinh 5: D6 thi ddng nhiét hip phu dang tuyén tinh phit hop véi dit liéu hap
phumetylen xanh trén BDA-700: a. Langmuir; b. Freundlich va c. Sips

@ ~J(b)

1/g,

Ing,

y=0.019x +0.115
R*=0.999 y=0.326x +0.991

R’ =0.998

PR
1/c °
/ ¢ InC,

e

1/g,

y = 0.497x - 0.073
R'=1

1/c"
Hinh 6: Do thi dang nhiét hdp phu dang tuyén tinh phix hop véi dit liéu hdp phu
Pb(1l) trén BDA: a. Langmuir; b. Freundlich va c. Sips
R? cao (R*> 0,96) chung td md hinh
Sips va Freundlich thich hop dé mo ta
qué trinh hap phy MX trén mau bun do
da khao sat. Dung luong hip phu cuc

Te bang 3 ta thdy md hinh
Langmuir khong thich hop dé mé ta qua
trinh hip phy MX trén bun d6 vi cac
thong s6 thu duoc co gia tri am. Mo
hinh Sips va Freundlich cho cac gia tri
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dai tinh theo md hinh Sips (Qms) cua
mau BDA-700 13 0,479 mg/g.

Theo Halsey [10], dung luong hip
phu cuc dai tinh theo moé hinh
Freundlich duoc xac dinh dua vao
phuong trinh:

Omax = KF Col/n
O day, C, la néng d6 ban dau cua
dung dich phim nhuém (mg/L) va Qmax
la dung lwong hip phu cuc dai
Freundlich (mg/qg).

Két qua thyc hién ¢ néng do MX
ban dau C, = 4 mg/L = const voi luong
chat hip phu thay ddi 4 — 10 g/L duoc
trinh bay ¢ hinh 7. Tu phuong trinh
duong thang hoéi quy ta xac dinh dugc n
va KF.

Vay dung luong hap phu cuc dai
MX cua mau BDA-700 la:

qmax — KF Colln: 0,005.4(1/0,305)z
0,437 (mg/q)
Két qua nay ciing twong dong voi
két qua tinh theo mé hinh Sips.

Bang 3: Cdc tham sé dang nhiét dang tuyén tinh phii hop véi div liéu hdp phu
metylen xanh va Pb(Il) trong dung dich nuoc

M0 hinh ding nhiét  Tham sb Metylen xanh  Pb(Il)
dm (MQ/g) () 8,696
Langmuir K. (L/mg) ) 6,053
R? 0,897 0,999
n 0,514 3,067
Freundlich Ke (mg™™™.L"".g™h 0,025 2,694
R 0,960 0,998
Oms (MQ/Q) 0,479 )
Sips Ks (L™ .mg®ms™) 0,048 )
Ns 0,347 3,734
R? 0,996 1,000
(-): Gia tri dm.

-1.8 4

-2.0 4

224

-2.4 4

y = 3.284x - 5.380
=0.887

RZ

T T T T T T T T T
1.00 1.02 1.04 1.06 1.08 110 112 1.14 1.16

InC,

Hinh 7: D6 thi dang nhiét hdp phy Freundlich dang tuyen tinh phu hop voi dir li¢u
hdp phu MX bang mdau BPA-700 khi thay déi lwong chat hap phu (nong dé ciia MX 4
mg/L, nhiét @¢ 30°C, thoi gian khudy 3h, pH dung dich MX ban dau 5)
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Tir bang 3 ta ciing thdy, d6i voi qua
trinh hip phu Pb(1l) trén BDA, mé hinh
Sips c6 gi tri hé sé twong quan R*=1,
tuy nhién tham sb Oms va Ks tinh duogc
c6 gia tri am, do d6 md hinh Sips khong
thich hop dé mé ta qua trinh hap phu
Pb(I) trén bun do. Pi v6i md hinh
Langmuir va Freundlich, gia tri R? déu
rit cao (R2> 0,99) ching té ca hai mo
hinh nay déu thich hop dé mé ta qua
trinh hap phu Pb(II) trén bun do. Gia tri

dung luong hip phu cuc dai tinh theo
mo hinh Langmuir 1a 8,696 mg/g.

Bang 4 va 5 so sanh dung lugng
hap phu MX va Pb(ll) ciia mot sb loai
bun d6 trén thé gidi va bun do trong
nghién ctru nay. Qua bang 4 va 5 cho
thdy c6 thé st dung bun dé Lam Pong
lam chit hip phu dé loai b6 MX hay
Pb(Il) trong moi trudng nudc.

Bang 4: Dung lwong hdp phu MX ciia mét sé loai bun do trén thé gici

., Nhiét do Dung lugng hz“ip phu
Chat hap phu o TLTK
(O (mg/g)
0,479 '
BDA-700 30 - Cua ngién clru nay
0,437
RM-H,0, 30 16,72 [11]
RM - 0,74 [11]
RM 30 2,45 [11]
RM-Heat 30 0,48 [11]
RM-HNO; 30 1,02 [11]

(-): khéng bdo cdo; (): xdc dinh theo mé hinh Sips; (): xdc dinh theo mé hinh

Freundlich.

Bang 5: Dung liwong hap phu Pb(Il) ciia mét s6 logi bin do trén thé giGi

Nhigtddo pH

Chét hip phy o) ]p)ll:;l%nl:ggn)g hap 1 1K

BbA 30 4 8,696 Cua nghién ctru nay
RM-HCI 25 5-55 173,4 [2]

RM - 5559 1,88 [2]

RM-HCI - 55-59 0,77 [2]

RM-H,0,-Heat  30-50 4-6 66,9-71,3 [2]

RM-HCI-Heat 30 4 6,03 [9]

(-): khong bao cao.
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phu MX. Qué trinh hip phu MX trén
BDA-700 tai pH = 5 tuan theo mo hinh
Sips va Freundlich véi dung luong hap

4. Két luan

Bun d6 Lam Poéng cé thanh phan
c‘hAinh l,é sat oxit voi di;én ticll'Abé mét phu cuc dai twong Umg 1a 0479 va
riéng 16n (Sger = 43,0 m“/g). Viéc xu ly 0,437 mglg.
bun d6 bang cach rira voi axit HCI 1am , ,

Do6i véi qua trinh hap phu Pb(II)

cho dién tich bé mit ting (SgeT clia mau ) )
cho thay bén canh qua trinh hap phu

BDA 14 49,1 m%/g), con viéce xtr Iy bang

céch nung hay két hop rira bing axit rdi con xay ra qua trinh két tua hydroxit (do

nung lam cho dién tich bé mat giam vi PH can ,béng’ cao). Qud tri‘nh hap phu
xdy ra tot nhat ¢ pH ban dau cua dung
, dich bang 4 ddi véi mau BDA va BDN-

~ Khao sat qud trinh hap phu MX ¢ho 1000 Sy hdp phy Pb(ll) cia miu BDA
thay cac mau bun dé déu c6 kha nang & pH = 4 tuan theo mé hinh Langmuir

va Freundlich véi dung luong hép phu

su két tinh cua cac hat bun dé.

hap phu MX tai pH = 11, trong d6 mau
BDA c6 kha ning hap phu cao nhit. Tai
cac gia tri pH thap hon (pH = 5 — 9)
mau BDA-700 ciing c6 kha ning hap

cuc dai tinh theo phuong trinh
Langmuir 1a 8,696 mg/g.
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AN INVESTIGATION INTO ADSORPTION PROPERTIES
OF LAM DONG RED MUD
ABSTRACT

In this study, different methods for the activation of Lam Dong red mud
including acidification, heat activation, and a combination of acid and heat
treatments, were applied to adsorb Pb(ll) and methylene blue in an aqueous
solution. The effects of activation methods on physiochemical properties of red mud
were characterized by XRD, BET and TEM. The effects of initial pH solution on the
percentage removal were discussed. The models of isotherm adsorption including
Langmuir, Freundlich and Sips in linear forms were applied for the analysis of
experimental data.

Keywords: Red mud, treatment, adsorption, Pb(Il), methylene blue
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