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SUMMARY

REMOVAL OF ARSENIC FROM WATER BY USING
ACTIVATED RED MUD

Red mud is the byproduct from alumina industry and has high metal oxides content which are
active components for the adsorption of anion pollutants. In this study, Alumin Lam Dong,
Tay Nguyen red mud was characterized and investigated for removal of Arsenic from water.
The red mud shows a significant powder structure with very high increase of surface area of
almost 1.5 times after activation by heat and acid treatment. The factors influencing the
adsorption including acid concentration, pH and contact time were also investigated. The
results show that the adsorption properties of activated red mud depend on pH values and
acid concentration. The adsorption of As(Ill) and As(V) reach the maximum when pH are 7.5
and 4, the contact time are 45 minutes and 90 minutes corresponding to the maximum
adsorption capacity of 0.48 mg/g and 0.50 mg/g, respectively. The Langmuir isotherm model
fits well the arsenic adsorption showing one layer adsorption property.

Keywords: red mud, activated red mud, bauxite residue, arsenic adsorption, by-product

recycling.

1. MO PAU

Asen khé phd bién trong méi truong va doc
hai v61 con ngudi. Nudc sinh hoat c6 chira
n6ng d6 Asen cao dang la vAn dé duoc dac
biét quan tdm do cac két qua nghién ctru
cho thiy chi mét lwong nhd Asen trong
nudc uéng khi vao co thé, Asen s€ dugc luu
giit va tich liiy din trong cic md gidu chat

sung nhu toc, mong tay va da. Khi tich liy
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lau ngdy Asen c6 thé giy bénh ung thu va
cac bénh hiém nghéo khac.' O nhiém Asen
trong nudc ngdm 13 mot vin dé mang tinh
toan cAu va tré thanh mot thir thach cho cac
nha khoa hoc trén toan thé gi6i. Pa c6
nhidu bdo cdo vé tinh trang ndy trong
nhitng nim gan ddy tir nhidu khu vuc trén
thé gi6i nhu My, Trung Qudc, Chile,
Mexico, Canada, Bangladesh, An Do va Viét



Nam. Nhiém ddc Asen tir nuée giéng khoan
da tro thanh mdi de doa ddi véi stc khoe
ngudi dan ving nong thén nhidu noi trén
thé gioi dic biét 1a ¢ Bangladesh. O Viét
Nam theo nghién ctru cia Pham Thi Kim
Trang va cong su, ham lugng Asen trung
binh trong nudc ngim tai cac giéng khoan
mot sé ving nong thoén ddng biang séng
Hong 1én t&i 200 — 300 pg/l trong khi d6 To
chirc Y t& Thé gi¢i (WHO) da quy dinh gi6i
han cho phép cta Asen trong nudc udng 13
10 pg/L.?

Asen trong nudc tdn tai & dang hitu co hodc
vd co, trong d6 dang v co phd bién hon.
Asen ¢ dang v6 co co thé ton tai & cac dang
oxi hod -3, +3, +5; trong d6 As(Ill) va
As(V) 1a dang chi yéu trong nudce ty nhién.
Trang thai oxi hod ctia Asen trong nudc
phu thudc chu yéu vao pH va céac diéu kién
oxi hoa khir. DAt va nudc ngdm c6 pH thip
va thé oxi hoa khir thuan lgi cho dang
As(III) nhung As(V) 1a dang bén vé& mit
nhiét dong hoc phé bién trong nudc bé mit.
Dang As(III) khé xtr 1y tach loai trong nudce
tai cac gia tri pH trung tinh vi trong céc
thiét bi xir Iy nudc nd thudng bi oxi hoa
thanh dang As(V) trude khi dugc tach loai
boi phuong phap ddng két tia hodc hap
phu.’

Phuong phap phd bién nhit dé xir 1y Asen
13 phuong phap keo tu.* Mot loat cac vat
lidu hip phu rin d3 duoc nghién ciru tng
dung dé xur 1y Asen thay cho chét keo tu
nhu cac mudi sit va nhom. Thong thuong
cac vat lidu hip phu nay bao gdm than hoat

tinh’, hydroxit nhém v6 dinh hinh®, alumin

hoat hoa, bauxit hoat hoa, hydroxit sit vo
dinh hinh’, hematit...

Bun do 1a chit thai cia nganh cong nghiép
khai thac vi ché bién bauxit san xuit
alumin theo quy trinh Bayer sir dung mot
lwong 16n xat. Néu khéng duoc quan ly
hiéu qua, bun dé c6 thé mang lai nhiéu
nguy co nhu anh hudng xau dén méi trudng
do tinh chat kiém cao (pH 10-13)® va luong
bun thai 16n. Van dé thai va quan 1y bun dé
dang la mét kho khan 16n cho viéc phat
trién nganh khai thac va ché bién bauxit va
cong nghiép san xudt alumin. Cac nghién
ctru ché tao vat lidu hip phu tir bun do dé
xur Iy nudc va nude thai dugce chi y boi bun
d6 c6 chira hdn hop cac oxit va hydroxit &
dang hat min c6 kha nang lam cac trung
tam hap phu dé xtr Iy cac chit giy 6 nhiém.
Trong nghién ctru nay, bun dé Tay Nguyén
dugc sir dung lam nguyén liéu dé ché tao
vat lidu hap phu xtr Iy Asen trong nudc.

2. THUC NGHIEM

2.1. Hoa chét

Do yéu ciu cao vé d6 tinh khiét nén cac
hoa chat HCI, dung dich chudn As, phai dat
chudn phan tich dugc mua tir Merck Co.
(buc).

2.2. Chuén bi miu bun do6

Mau bun d6 dugc lay tai nha may Alumin
Lam Ddng, Tan Rai, Lim Dong & dang bun
thai wét, sau d6 mau duogc loc ép voi ap
suét cao dé loai dich bam theo bun d6. Mau
bun thai khé thu duogc tiép d6 dugc sdy kho
& 105°C dé phuc vu nghién ctru.

2.3. Hoat hoa buin dé

2.3.1. Hoat ho4 béng nhiét
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Mau bun d6 sau khi ly tim va sdy kho &
105°C. Mbi mau can 50g bun do kho cho
vao chén sir va nung nong tdi nhiét d6 khac
nhau: 200°C, 400°C, 600°C , 800 °C trong
vong 4 gio.

2.3.2. Hoat ho4 bing axit

Mau bun d6 sau khi bién tinh & nhiét do
800°C duoc hoat hoda béng axit voi cac
n6ng d6 khac nhau, tién hanh nhu sau: Can
50 g bun d6 da duogc bién tinh béng nhiét,
hoa tan trong 1 lit dung dich HCI c¢6 ndng
do: 0,25M; 0,5M; IM; 1,5M; 2M khudy
déu trong 2 gio. Sau d6 loc va rira véi 1 lit
nudce cat dé loai bo axit du va cdc chit tan
khac. Phan cin sau d6 duoc séy kho tai
105°C trong 4 gid. Sau d6 nghién min va
khao sat kha ning hap phu As.

2.3. Thi nghiém hép phu As

Trong nghién ctru vé kha ning hip phu
Asen cua bun do, cac dic tinh hép phu
As(IIl) va As(V) dugc nghién ciru theo
phuong phap mé thi nghiém va dugc danh
gia theo ché @6 tinh tai nhiét 46 phong. Can
1 g bun do6 cho vao binh noén 50 ml ¢é niat
day chira cac dung dich Asen voi ndng do
xac dinh. pH cta dung dich duoc diéu
chinh bang dung dich HCI 0,IM. Thé tich
cudi cung duoc dinh mac téi 25 mL voi
nudc cat. Dung dich duogc khuéy lién tuc
bang khudy tir (400 vong/phut) trong sudt
thoi gian thuc hién phan Gng va loc. Nong
d6 ctia Asen trong dich loc dugc xac dinh
bang phuong phap phd hdp thu nguyén tir.
Nong do cia Asen hip phu duoc tinh la
hiéu sb ciia ndng do Asen ban dau va ndng
do Asen cudi cung trong dich loc.

Xt 1y két qua theo cac cong thuc:
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0, = Co=COV 4 o, wdp phy -
m
(C,-C,).100%
CO
Trong do:

Q.: Dung lugng hép phy (mg/g);

Co: Nong d6 Asen ban dau (mg/l);

C.: Nong do Asen can bang khi can bang
duoc thiét 1ap (mg/l);

V: Thé tich dung dich Asen (lit);

m: Khéi lurong hat bun do.

3. KET QUA VA BIEN LUAN

3.1. Cac dic tinh ctia bun dé kho va bun
dé hoat hoa

3.1.1. Thanh phin ho hoc ciia bun dé
kho

Thanh phan héa hoc cta bun do duoc phan
tich bang phuong phap quang phd hip thu
nguyén tir. Két qua phan tich thanh phin
héa hoc cia mau bun d6 kho duoc trinh bay
trong Bang 1. Ké qua phan tich cho thdy,
thanh phén chinh cta bun d6 la Fe,Os,
Al O3, SiO; va TiO,.

Bdng 1. Thanh phan hod hoc ciia bin dé khé

Thanh phan | Pon .
TT i . Keét qua
hoa hoc vi
1 F6203 % 51,00
2 AlLO; % 16,71
3 Si0O, % 5,98
4 TiO, % 5,83
Mat khi
5 % 17,01
nung
6 Na,O % 3,32

3.1.2. Thanh phin khoang hoc, ciu tric
pha cia bun dé va anh hwéng cta hoat

ho4 bing nhiét




Thanh phan khoang hoc va céu trac pha
dugc phan tich bing may nhidu xa tia X
SIEMENS (Model D500) str dung btric xa
Co Ka v6i kinh loc Fe. Téc d6 quét goc 1a
1 do/phit va khoang goc quét tir 15 tdi
65°C. Két qua xac dinh ciu tric pha cua
bun d6 theo phuong phap nhiéu xa tia X
(XRD) dugc trinh bay trong cac Hinh 1 va
Bang 2. Két qua phan tich thanh phan va
cAu triic pha cua bun d6 khé cho thdy, dang
két tinh cua bun d6 ton tai & 5 dang cha yéu

bao g(‘Sm: Gibbsite, Geothite, Hematite,

Quartz Sodium Aluminum Silicat hydrat,
mic du TiO; chiém 5,83% trong thanh phan
ctia bun d6 nhung khong xuét hién ciu trac
pha tinh thé trong miu bun d6. Cac tin hiéu
dic trung va thanh phin chinh trong ciu
trac pha la dang Gibbsite, Geothite va
Hematite, nhiing thanh phin nay tao ra
nhitng tinh chit hip phu cia bun do. Bé
ting kha ning hdp phu, bun do cin phai
duoc hoat hoa béng nhiét sau d6 hoat hoa

béng axit.

Hinh 1. Phé nhiéu xa tia X (XRD) ciia mau bin do khé
Bdng 2. Cdc dang cdu triic pha trong bin dé khé

TT Cong thirc hoa hoc Dang ton tai
1 Al(OH); Gibbsite
2 FeO(OH) Geothite
3 Fe, 04 Hematite
4 Si0, Quartz
5 1.08Na,0.A1,0;1.68S10,.1.8H,0 Sodium Aluminum Silicat Hydrat

Phd nhidu xa tia X va thanh phan cdu trac pha cua bun do hoat hoa bang nhiét dugc trinh bay

trén Hinh 2 va Bang 3.
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Hinh 2. Phé nhiéu xa tia X (XRD) ciia bimn dé sau khi hoat hod bcing nhiét tai (a) 200°C (b)
400°C (c) 600°C va (d) 800°C

Bdng 3. Céu triic pha ciia cdc hop phan trong bin dé hoat hod

0 cac nhiét do khac nhau (200 — 800°C)

Nhiét Cong thirc hoa hoc
do
(oC) Al(OH)3 FCO(OH) FeZO3 SIOZ 1.08 Na20A1203 1 688102 18H20
200 Gibbsite Geothite | Hematite | Quartz Sodium Aluminum Silicat hydrat
400 Gibbsite - Hematite - Sodium Aluminum Silicat hydrat
600 - - Hematite | Quartz Sodium Aluminum Silicat hydrat
800 Hematite - Sodium Aluminum Silicat hydrat
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Két qua phén tich va danh gid mirc d6 hoat
hoa cta bun d6 cho thiy cdu trac pha cia
bun d6 thay ddi khi nhiét d6 ting dan.

Khi hoat hoa & nhiét d6 200°C thanh phin
pha ciia bun thay d6i khong nhiéu, tin hiéu
pic ciia Hematite ting dan va tin hiéu pic cua
Geothite giam dan, sy thay ddi nay dugc 1y
giai 13 do su dich chuyén pha tr dang
FeO(OH) vé dang Fe,0; do su tang nhiét do.
Khi bién tinh & nhiét ¢6 400°C thi tin hidu
pic cuia pha Geothite khong xuat hién, diéu
d6 ching to tit ca cac dang FeO(OH) da
chuyén vé dang Fe,O; va tin hiéu pic cta
dang Gibbsite giam dan do sy chuyén pha
vé dang Sodium Aluminum Silicat hydrat
do lugng xut con du trong bun dé phan ing

v61 nhom va silic.

IMS-NKL x100k SE(M)

IMS-NKL x100k SE(M)

Khi bién tinh & nhiét ¢6 600°C thi chi con
tin hiéu pic chu yéu cua pha Hematit va
Sodium Aluminum Silicat hydrat.

Khi bién tinh ¢ nhiét d6 800°C thi chi con tin
hiéu pic chu yéu ciia pha Hematit chiém hoan
toan uu thé va moét phin nho Sodium
Aluminum Silicat hydrat. Su hinh thanh
Hematit méi sinh lam ting tim hip phy cua
bun d6 dan dén kha nang hap phu ting. Chinh
vi vay nhi¢t d¢ 800°C la nhi¢t do phu hop
nhét duge chon dé hoat hoa bun do.

3.1.3. Hinh thai hoc ciia bun dé

Hinh thai hoc ctiia bun dé dugc phan tich
bang phuong phap hién vi dién tir quét
(Scanning Electron Microscopy hay SEM).

(b)

Hinh 3. Anh hién vi dién tir quét (SEM) ciia (a) mau bim do khé (b) mau bin d6 sau khi hoat
hod bang nhiét ¢ 800°C va (b) mdu bun dé sau khi hoat hod bang nhiét ¢ 800°C va tiép tuc
dwege hoat hod bang axit HCI IM sau 4 gic
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Két qua trén Hinh 3(a) cho thiy bun do6 kho
sau khi dugc rira sach ¢6 dang hat min cé
kich thudc hat trung binh <200 nm, trong
thanh phan c6 chitra cac phién pilosilicate.
Mot s6 tinh thé co thé tim thiy trong mau,
va bun d6 c6 dang bé mit xdp. Chinh ciu
trac xOp va sy ton tai ciia cac pha oxit kim
loai la diéu kién thuan loi hinh thanh cac
trung tAm hdp phu cua bun dé. Hinh 3(b) 1a
anh SEM cta bun dé sau khi nung ¢ 800°C
cho thdy khong ton tai cdu trac 1op cua
pilosilicate, hé thong silicate khéng con ciu
trac 16p chung chuyén dan vé cau trac hat va
khi duoc xtr ly bing axit cac hat trd nén rd
rang va cd kich thudc 16n hon (Hinh 3(c)).
Chinh c4u triic hat va dang x6p tao diéu kién
thuan loi hinh thanh c4c trung tim, mam hép
phu ctia mau bun d6 sau khi duoc bién tinh
béng nhiét va hoat hda bang axit.

3.1.4. Dién tich bé mit riéng ciia miu
bun dé hoat hoa

Dién tich bé mit va tdng thé tich 15 tréng
clia mau bun d6 dugc bién tinh béng nhiét
va hoat hoa béng axit duoc xac dinh béng
hap phu khi N, dudi - 196°C bang TriStar
3000 V6.07 A. Tat ca cac mau duoc giai
khi & 250°C trong 6 gio trudc cac thi
nghiém hip phu. Hinh 4 trinh bay déng
nhiét hip phu, Hinh 5 trinh bay db thi xac
dinh dién tich bé mat BET va Hinh 6 trinh
bay dd thi xac dinh dién tich bé mat
Langmuir cia mau bun dé hoat hod bang
nhiét & 800°C trong 4 gio va mau bun do
hoat hoa bang nhiét & 800°C trong 4 gid,
sau d6 hoat hoa biang axit HCl 1M sau 4

gio.

[ SN

(a)

(b)

Hinh 4. Déng nhiét hdp phu ciia (a) méu bin do hoat hod bang nhiét & 800°C trong 4 gio va (b) mdu

biin dé hoat hod bang nhiét ¢ 800°C trong 4 gio, sau dé hoat hod bang axit HCI IM sau 4 gio.

Wl

" MRolative Prossurs (pipd

(a)

)

1t

Rotative Presours (o9

(b)

Hinh 5. Do thi xdc dinh dién tich bé mat BET (a) mau bun dé hoat hod bang nhiét ¢ 800°C
trong 4 gior va (b) mdu bin 6 hoat hod bang nhiét & 800°C trong 4 gio, sau dé hoat hod bang
axit HCI IM sau 4 gio.
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Hinh 6. Do thi xdc dinh dién tich bé mat Langmuir (a) mdu biin @6 hoat hod bang nhiét &

800°C trong 4 gio va (b) mau bin dé hoat hod bang nhiét & 800°C trong 4 gio, sau d6 hoat
hod bang axit HCI IM sau 4 gio.

Dién tich bé mat BET thu duge tur phuong
trinh BET 4p dung véi cac dit liéu hip phu
va dién tich bé mat Langmuir dugc trinh
bay trong Bang 4.

Bang 4. Dién tich bé mdt cia cde mau bin
do hoat hoa

Dién tich bé mit
TT | Miubundé | Sger Stangmuir
(m'/g) | (m’/g)
Hoat hoa
bang  nhiét
1 15 21
800°C trong
4h
Hoat hoa
bang nhiét &
800°C trong
2 | 4h, sau do 24 33
hoat hoa bang
axit HCl 1M
sau 4h

Cac két qua xac dinh dién tich bé mat BET
va Langmuir cho thiy hoat héa bun dé
bang nhiét lam giam dién tich bé mat. Khi
hoat hda bun doé béng nhiét, cac nhom chat
hitu co va cac nhom hydroxyl bi phan huy
lam giam cac trung tdm hap phu din t&i
lam suy giam dung lugng hip phu. Hoat

héa bun doé bang axit hoa tan cic mudi
khoang vé co, do d6 lam ting thé tich cac
16 tréng va dién tich bé mat, lam tang cac
trung tAm hp phu va ting dung luong hip
phu cua vat liéu dugc hoat hoa.

Sau khi xtr 1y bang axit HCl IM trong 4
gio, cic mau bun d6 déu cho thiy dién tich
bé mit ting 1én dang ké, gip 1,5 lan so véi
mau bun d6 duoc hoat hoa béng nhiét.
DPong thuan voi cac két qua nghién ciru vé
phé nhiéu xa tia X cta mau bun d6 hoat
hoéa bang nhiét, khi bién tinh & nhiét do
800°C thi chi con tin hiéu pic chi yéu cua
pha Hematit chiém hoan toan wu thé va mot
phan nho Sodium Aluminum Silicat hydrat.
Su hinh thanh Hematit méi sinh lam tang
tam hap phu cua bun d6 din dén kha ning
hip phu ting. Sau khi hoat hoa bing axit
HCI IM trong 4h, miu bun do xuit hién
cAu truc hat tré rd rang va c6 kich thude 16n
hon (Hinh 2 (c)); cac pha calcite bién mit,
cuong do cia cac tin hi€u cliia quartz ting
lén. Chinh cAu trac hat va dang xép tao
diéu kién thuan loi hinh thanh céac trung
tam, mim hip phu cia miu bun dé sau khi
duoc bién tinh béng nhiét va hoat hoa béng

axit.
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3.2. Hap phu Asen trén bun do

3.2.1. Anh hwéng cia pH

Hdp phu As(III)

pH ctia dung dich ¢6 anh hudng quan trong
dén qua trinh hap phu Asen. Trong nghién
clru nay, cac mau bun doé dugc hoat hoa tai
cac n6ng d6 axit HCI1 khac nhau 1a 0,25M;
0,5M; 1,0M, 1,5M va 2M va tién hanh
nghién anh huéng cia pH dung dich dén
qué trinh hap phu As(III). Mdi loai bun dé

100
95—-
90—-
85—-
80—-
75—-
70—-

H (%)

65—-
60—-
55—-
50—-
45—-

hoat hoa, duoc tién hanh 6 thi nghiém tai
cac gia tri pH khac nhau va dugc diéu chinh
bang NaOH hoic HCI 0,IM dé cac dung
dich c6 cac gia tri pH 1a 2, 4, 6, 8, 10, 12.
Dung luong hip phu As(IIl) cia bun dé
duogc hoat hoa & cac n(‘Sng d0 axit khac nhau
va tién hanh hip phu trong cac khoang pH
khac nhau, thoi gian hip phu 1a 60 phut.
Anh hudng cia pH dung dich axit hoat hoa
HCI dugc duara 6 Hinh 7:

—a— HCI 0,25M
—e— HCI 0,5M
—4a— HCI 1,0M
—v— HCI 1,5M
—&— HCI 2,0M

OOr+——T7T T T T 71
1 2 3 4 &5 6

Hinh 7. Anh hudng ciia nong dé axit HCI va pH t6i hiéu sudt hdp phu As(I1I)

Tai pH = 7 — 8, dung luong hip phu cua
hau hét ciac mau bun d6 duoc hoat hoa axit
déu c6 gid tri hip phu cao nhét.

Trong cac mau bun do duoc hoat héa, miu
bun d6 dugc hoat hda trong mdi truong
HCI 1M la cuc dai d6i voi As(III). Do vay,
mau bun dé dugce chon hoat hoa trong HCI
IM va thuc hién qua trinh hip phu tai
pH=7,5.

HéQ phu As(V)

Trong mdi trudng Asen ton tai & nhiéu
dang hoa tri khac nhau, nhu As(Ill) va
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As(V). Didu kién hip phu tdi wu ddi véi
As(III) tai pH =7,5, thoi gian dat can bang
1a 45 phat. Tuy nhién sy phan ly cia mudi
As(IIT) va As(V) 1a khac nhau dan dén kha
ning hip phu cua bun d6 ddi véi cac dang
Asen la khac nhau. Kha ning hip phu cua
bun d6 ddi véi dang As(V) dugc nghién
ciru voi bun dé dugc hoat hoa boi dung
dich HC1 1M va diéu chinh pH cta dung
dich hdp phu tir 2, 4, 6, 8, 10, 12, lic tai
nhiét do phong trong 1 gid. Két qua danh
gia dung lugng hap phu va % hap phu duogc



dua ra & Hinh 8 cho thay kha ning hap phu
As(V) cao nhit tai pH trong khoang 2 — 6.
Kha ning hip phu As(V) giam xudng khi

100 —

95
90—-
85—-
80—-
75—-
70—-

H(©9

65
60 -
55
50 -
45
404

pH ting tiép. Do vdy pH 4 duoc chon dé
hép phu As(V) bang bun dé hoat hoa.

—m— HCI 1,0M]

Hinh 8. Anh hudng ciia pH dén hiéu sudt hap phu As(V)

3.2.2. Anh huéng cia thoi gian hip phu
Hdp phu As(III)

Anh huéng cua thoi gian hdp phu dén hiéu
sudt hip phu xtr Iy As(IIl) dugc nghién ciru
khi ting thoi gian toi khi can bang dwoc
thiét lap. Mau bun do6 da duoc hoat hoa véi

HCI1 IM va thue hién qué trinh hip phu tai
pH=7,5. Nong d6 ban dau cua As(II) 1a 10
mg/L, thdi gian hip phu duoc tién hanh tir
10 phut dén 150 phat. Két qua anh hudong
cua thoi gian hdp phu dén hiéu suit hip phu
duogc trinh bay trén Hinh 9.

100

60'/

40 -
20 -

H (%)

0 20 40 60

80 100 120 140 160
Theoi gian (phiat)

Hinh 9. Anh hudng ciia thoi gian hdp phu dén hiéu sudt hdp phu As(III)

Khi thoi gian ting thi kha ning hip phu
As(I) ting 1én. Trong 20 phut dau kha
ning hip phu As(III) 1a rat thap. Do 1a do
can bang hip phu chua dwoc thiét lap. Sau
45 phut thi kha niang hap phu As(III) dat gia

tri cuc dai, tirc 1a sau khoang thoi gian nay
thi can bang hip phu da duoc thiét lap. Tuy
nhién sau 60 phat tiép xuc hiéu sudt hap
phu As(IIT) lai giam khoang 12-17% thc 1a
c¢6 hién twong giai hip phu (As di chuyén
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vé phia dung dich). Pay 1a mét nghich Iy
rat kho giai thich trir truong hop gia thiét
rang c¢6 mot s vi tri hip phu As(III) bi tan
vao dung dich gia thuyét nay c6 thé kiém
chirng bang phan tich XRD.

HéQ phu As(V)

Dé nghién ctru anh hudng cta thoi gian hap
phu t6i hiéu suit hdp phu As(V), miu bun

do da duoc hoat héa véi HCI 1M va thuc
hién qua trinh hp phu tai pH=4,0. Nong do
ban diu cua As(V) 1a 10 mg/L, thoi gian
hap phu duogc tién hanh tir 10 phat dén 150
phut. Hinh 10 trinh bay anh hudng cia thoi
gian hap phu t6i hidu suit hip phu As(V).
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H (%)
@
o

100 150 200
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Hinh 10. Anh hieéng ciia thoi gian hdp phu dén hiéu sudt hip phu As(V)

Két qua cho thiy khi thoi gian ting thi kha
ning hip phu As(V) ting 1én. Kha ning hap
phu As(V) dat 6n dinh sau 90 phut. Trong
khi d6 déi véi As(IIl) thoi gian dat cén
bang chi 14 45 phut thip hon nhiéu so véi
As(V).

3.3. Piing nhiét hip phu Asen

Phan tich déng nhiét hip phu déng vai tro
rit quan trong cho muc dich thiét ké thi
nghiém va ché tao vat liéu hép phu. Cac $6
liéu thuc nghi€ém duoc phan tich vdi mo
hinh ding nhiét Langmuir va Freundlich vi
ching 13 ¢b dién va don gian miéu ta can
bang gitra cic ion hip phu trén chat hap
phu va cac ion trong dung dich tai mot
nhiét do khoéng d6i° Phuong trinh
Langmuir dugc 4p dung trong cin bang hap

phu nhu sau:
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K,C;
q = qmﬂx

1+ K, G
Dang tuyén tinh ctia mé hinh ding nhiét

Langmuir nhu sau:

Cs 1 1
q Doz Doz KL
Trong do:

Cr (mg/L) 1a ndng dd Asen tai thoi diém
can bang, q (mg/g) 1a ning luc hip phu cua
Asen tai thoi diém cin bang va K, 14 hing
s6 hip phu Langmuir (L/mg) dic trung cho
tuong tac cua chat hip phu va chit bi hap
phu. Db thi C¢q v6i C; bidu thi su phu
thudc tuyén tinh ctia C¢q vao Cp Tu
phuong trinh nay xac dinh dugc cac thong
$b Jmax va K tur d0 dbéc va diém cét truc
tung cua dd thi trong tng.



Cac két qua nghién ctru vé& duong déng
nhiét hip phu As(Ill) va As(V) duoc thé
hién trén cac Hinh 11, Hinh 12 va két qua
téng hop trinh bay trén Bang 5.

[ —
&
g5 /
=
£ /
&3 .
(] v=0,965x+ 1,164
2 A /./ R*=0,990
1 &
0 T T 1
0 2 g Crmgl g

Hinh 11. Puong ding nhiét hap phy As(I1l)
trén bun do hoat hoa o nhiét do phong

: /‘

4 /
y=1,053x+ 0,913
R?=0,995
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*
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Hinh 12. Puong ding nhiét hap phy As(V)
trén bun do hoat hoa o nhiét do phong

Bdng 5. Két qua phan tich hip phu
Langmuir cua As(Ill) va As(V) trén bun do
hoat hoa o nhiét do phong

Théng sb As(III) As(V)
Qumax (ME/g) 1,04 0,95
K. (L/mg) 0,829 1,153

R’ 0,990 0,995

Tur dudong diang nhiét Langmuir, hé s6 R?
lAn luot 14 0,990 va 0,995 voéi hip phu
As(IIT) va As(V) cho thdy mé hinh hap phu
Langmuir 14 trong hop véi cac sb liéu thuc
nghiém va qua trinh hip phuy 1a don 16p.

Céac nghién ctu ding nhiét hip phu cho
thdy dung lwong hip phu tinh cuc dai déi

voi As(Ill) va As(V) 1an luot 18 Quax
As(IIl)= 1,04 mg/g va quma As(V)= 0,95
mg/g. Cac sb liéu nay 1a phu hop véi cac
thong tin qudc té nghién clru san xudt chat
hép phu tir bun do.
Céc nghién ctru hip phu As(III) va As(V)
chirng to rang bun dé duoc xur 1y nhiét &
800°C sau d6 xu ly bang axit HCI 1M c6
kha ning hip phu As cao nhit. Dung lugng
hap phu As(IIl) 1a 0,48 mg/g (tai pH =7.5,
ndéng do As(Ill) ban dau 1a 10 mg/L, ham
lwong pha rén 1a 20 g/L). Dung luong hip
phu As(V) 13 0,50 mg/g (tai pH = 4, ndng
do6 As(V) ban dau 1a 10 mg/L, ham luong
pha rén 1a 20 g/L).
4. KET LUAN
Trong nghién ctru nay, bun dé tir nha may
alumin Lam Ddng sau khi dwoc tach va
lam kho tir bun d6 thai uét theo cong nghé
loc ép ap sudt cao di duoc phdn tich va
danh gi4 vé cac thanh phin hod hoc va
thanh phﬁn khoang hoc, hinh thai hoc. Két
qua cho thdy thanh phin chi yéu cua bun
do6 1a cac oxit Fe,0;, AlOs, SiO; va TiOy;
bun dé cé ciu tric hat xbp. Pay la didu
kién thuan loi dé hinh thanh cac trung tam
hép phu. Sau khi dugc hoat hoa béng nhiét
tai 800°C va axit HCI 1M, kha ning hép
phu Asen cia bun do ting dang ké, kha
ning hip phu téi wu cac dang As(Ill) va
As(V) tir dung dich nudc v6i hiéu sudt hap
phu cuc dai 1a As(Ill) (45 phat, 85%),
As(V) (90 phut, 96%) va dung luong hép
phu cuc dai lan luot 13 0,48 mg/g va 0,50
mg/g. Tinh chat hip phu cia bun dé dbi véi
As(III) va As(V) phu thudc vao pH, ndng
do axit va thoi gian hip phu. Qua trinh hép
phu As(III) va As(V) trén bun do6 hoat hoa
tuan theo mé hinh hip phu déng nhiét
Langmuir 12 mot qué trinh hip phu don 16p.
(xem tiép trang 237)
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