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Tém tiat: Bun do Tay Nguyén, bun thai ciia qua trinh san xuat nhém tir quing bauxite chira mot sd

cac oxit kim loai nhu sat oxit, nhom oxit, silic oxit, titan oxit..

.nhung trong d6 oxit sat chiém dén

45% + 55%, n6 1a nguyén nhan tao ra mau d6 rat dic trung ciia bun do. Oxit sat va cac dang
oxyhidroxit sit (FeOOH) 1a nhitng chat c6 kha nang hip phu cao dbi voi kim loai ning nhu As,
Pb, Cu, Cd,...Trong bai bao nay chiing toi tién hanh tach loai nhém oxit va mot s6 oxit kim loai
tan trong kiém tir bun d6 Tan Rai (Tay Nguyén) bang dung dich NaOH, vat liéu thu duoc chu yéu
1a cac dang oxit, oxyhidroxit sit khong tan trong kiém, dugc rira dén pH 7, dem sdy ¢ 60°C trong
24 h. Vit liéu méi duoc nghién ctru kha ning hap phu Asen trong nude. Két qua thu duoc chi ra
ring & pH = 5, thoi gian can bang hap phu la 90 phut va dung luong hap phu ddi voi As(V) cta vat
lidu duge xac dinh theo phwong trinh ding nhiét Langmuir dat 7,57 mg/g.

Tir khéa: Bun d6 Tay Nguyén, tach loai nhom, hip phu As(V).

1. Mé dau

Asen 1a mot chit doc hai trong moi truong
nuée, dic biét 1a trong nudc ngdm gdy anh
huong rit nghiém trong dén sic khoe con
nguol, n6 la nguyén nhan gay ra nhiéu bénh
ung thu nguy hiém. Hang triéu nguoi trén the
gi6i da va dang phai st dung ngudn nudc ngam
c6 muc d6 6 nhiém Asen rat cao [1]. Theo t6
chuc Y té thé gioi (WHO), ham lugng Asen cho
phép trong nude an uodng la 10 ppb, nhung
trong thyc té ham lugng Asen trong nudc ngam
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st dung cho myc dich sinh hoat cua con ngudi
thuong khoang 100 dén 300 ppb, gap ‘hang chuc
lan tiéu chuén cho phep [2]. Trén thé gisi va &
Viét nam d3 co rt nhiéu d& tai nghién ciru vé
xir Iy Asen trong nudc voi cac phuong phap két
taa, oxy hoa, trao ddi ion... duoc su dung voi
nhiéu loai vat liéu khac nhau nhu d4 ong bién
tinh, than hoat tinh, cac oxit kim loai nhung
trong d6 cac dang oxit sit c6 kha ning hip
phu rit cao v6i Asen va duoc tng dung rong
rdi [3, 4].

Bun d6 (Red mud) 1a chat thai rin dwoc thai
ra tir qua trinh tinh luyén quing bauxite dé san
xuét Al,O; theo cong nghé¢ Bayer. Bun do6 c6 do
kiém rat cao, pH tr 11 dén 12 va chira ham
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luong 16n cac oxit kim loai nhu Fe,O;, Al,Os,
Ca0, SiO,, TiO,... nhung trong d6 chu yéu la
oxit sdt c6 thé dat dén 60%. Trén thuc té dé san
xuét duoc 1 tan AlLO; thi sé& thai ra déng thoi
1,5 tAn bun dé. Theo Tap doan Than va khoang
san Viét nam, v6i quy mo san xudt cia Nha
may nhom Tan Rai va Nhan Co nhu hién nay
thi sau khoang 50 nam nita s€ co hon 1,15 ty
tan bun d6 ton tai trén ving dat Tay Nguyén,
néu khong c6 bién phap xur 1y triét dé thi van de
6 nhiém moi trudng noi ddy s& anh hudng xau
dén strc khoe con ngudi. Tir nhitng thanh phén
c6 sin trong bun d6 da c6 nhiéu nghién ciru xir
1y bun d6 theo hudng bién tinh nhiét, trung hoa
axit lam vat liéu hép phu Asen nhu H. Soner
Altundogan va cong su hay két qua nghién ciru
cua TS Vi Buc Loi, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam [5, 6]. Trong bai bao nay
chung t6i xtr 1y bun do6 theo hudng thu hi triét
dé nhom va khao sat tinh chat cia cic dang
oxit/hydroxit sit, su bién dbi cua oxit/hidroxit
sit va tim diéu kién bién tinh t5t nhat dé nang
cao kha ning hip phu Asen so véi bun do
nguyén khai, v6i muc tiéu 1 giam thiéu tac hai,
bién mot chat thai nguy hai thanh vat liéu than
thién voi moi trudng.

2. Thuc nghiém

2.1. Ché tao vdt liéu

Bun d6 Tan Rai duogc léy tai hd chira bun
thai cia nha may Alumin Tan Rai, tinh Lam
Déng. Mau bun d6 ¢ dang kho, dugc loai bo
céc tap chét co hoc nhu ré va la cay, rac sinh
hoat, cat, da, séi... Bun d6 tho duoc séy nhe &
50-60°C, nghién dén c& hat 0,3 mm. Vat liéu
duoc ky hi¢u 1a RM.

Bun do thd Tan Rai duogc sdy & nhiét do
60°C trong 24 h, nghién nho dén c& hat 0,3 mm.
Can luong bun dé tién hanh hoa tach trong 4h &
nhiét d6 110°C bang dung dich NaOH 4M. Loc
tach phan dung dich, phan chat rin thu dugc 1a
cac oxit sat khong tan trong kiém du. Dung
nude cét rira dén pH 7, tién hanh loc, siy kho &
50°C- 60°C trong 24h (vat liéu thu duoc ky hiéu
12 RM- Fe), siy & 90°C nung & 350°C, 800°C

trong 4h (ky hiéu 1an luot 13 RM-Fe 90, RM-Fe
350, RM-Fe 800).
2.2. Nghién ciru kha néng hap phu As (V)

a) Quy trinh thi nghiém

Céc thi nghiém dugc tién hanh ¢ nhiét do
phong. Can 0,5 gam mAu bun dé bién tinh cho
vao 50 ml dung dich As (V) c6 ndng dd xéac
dinh cho timg thi nghiém va duoc diéu chinh vé
pH thich hop theo yéu cau. Hon hop duge dwa
1én may lic vé6i toc do lac 150 v/ph trong thoi
gian xac dinh. Sau d6 dung dich dugc loc qua
gidy loc bang xanh va ham luong As (V) trudc
va sau khi hap phu duoc xac dinh bang phuong
phap quang phd nguyén tir k§ thut hidrua hoa
(HVG-AAS) trén may quang phd AA-7000
Shimazu. Tién hanh twong ty véi mau bun do
tho (RM) dé ddi ching.

Hiéu suit va dung lugng hip phu trén cac
vat liéu dugc tinh theo cong thirc:
(Co_Cp)v.a0~3

iy Co=Gol100 | f
= Co (%) q = — (mg/g)

Trong do :
_ q: dung luong hap phu tai thoi diém can

bang (mg/g chat hap phu)

H : hiéu sut hip phu (%)

Co: ndng dd As (V) ban dau (mg/l)

C.: ndng dd As (V) con lai sau khi hip phu
(mg/l)

V : thé tich dung dich As (V) (ml); m: khéi
lugng vat liéu (g)

b) M5 hinh ding nhiét hap phu

Két qua khao sat anh hudng cua n(‘3,ng do
dung dich As (V) ban dau t61i qua trinh hap phu
trén vat liéu RM, RM- Fe du:qc phan Eich’dua
trén hai mo hinh dang nhiét hap phu pho bicn la

Langmuir (phuong trinh 1) va  Frendlich
(phuong trinh 2) :
Ky B R i
1= qm“1+ﬁ;_l'-‘f ha}. _;_ Amax f" @maxKy M
B 1
q:K;C}' haylgq=IgKe+—lg Cr (2)

_ Trong do: Cg néng do cin bang cua ion
chat hap phu (mg/l)



28  P.T.M. Hwong va nnk. / Tap chi Khoa hoc PHOGHN: Céc Khoa hoc Trdi ddt va Méi truong, Tdp 33, S6 1 (2017) 26-35

Gumax : dung lwgng hip phu cyc dai (mg/g)
Ky : hang s6 hap phy Langmuir
Ken: héng s6 Frendlich

2.3. Phuong phdp nghién ciru cdu tric vit liéu

Cac mau vat liéu bién tinh duoc nghién ctru
ddc diém hinh thai, cdu trac va so sanh v6i mau
bun d6 tho chua bién tinh (RM) bang cac
phuong phap nhu phan tich nhiét, nhiéu xa tia
X (X-Ray), tdn xa nang luong EDX, phuong
phap hién vi dién tir quét SEM, phuong phép
ddng nhiét - hap phu (BET).

3. Két qua va thio luin

3.1. Nghién curu cdu triic ctia vat liéu

a) Gian d6 phan tich nhiét ciia mau bun do
bién tinh RM-Fe

MaAu bun do sau khi da tach loai nhom duoc
dem chyp phan tich nhi¢t. Gian d6 phéan tich
nhiét dugc trinh bay ¢ hinh 1.

Labsys T ‘wwzom Procedure: RT —> 900C (10 C.min-1) Zans 2) Mass (mg):_57.57 ‘
T T T T

Hinh 1. Gian d6 phan tich nhiét cua vat 1liéu RM-Fe.

il

(a)

Qua két qua phan tich nhiét (DTG) cho thy
xudt hién 2 pic & diém 88,23°C va 305,85°C, tai
cac gia tri ndy c6 sy mat nuéc va hao hut khbi
luong. Cu thé, ¢ nhiét do 88,23°C lam giam
2,59% khbi lugng, ¢ nhiét do 305,85°C lam
giam 8,47% khdi lugng do mat nude va thay
ddi cau trac vat liéu. Do vdy chung t6i da iy
cac khoang nhiét do nay 1am can ctr dé khao sat
anh hudéng cua nhiét d6 nung ddi véi vat lieu
bién tinh.

b) Két qua chup EDX cua vit liéu
Tir két qua chup EDX cho thiy ham luong oxit
nhom ban dau trong mau bun d6 thé 1a 13,36%
khéi lvong, nhung & miu bun d6 bién tinh RM-
Fe ham lugng oxit nhom chi con lai 1a 0,25%
khéi lugng. Nhu véy, sau khi dung kiém dé hoa
tach thi da c6 dén 98% oxit nhom duoc tach ra
khoi mau bun d6 ban diu. Nhom nghién ctru di
tién hanh phan tich bang phuong phap héa hoc
dé xac dinh ham luong oxit nhom trong mau
bun do bién tinh va phan dich loc duoc lay tir
qua trinh hoa tich nhém bing NaOH. Theo
phuong phap phan tich héa hoc luong oxit
nhom trong mau bun dé thé RM 1a 13,37%,
trong mau bun do di bién tinh RM-Fe 13 0,27%,
con trong dich loc tach nhém 1a 13,08% (dugc
xdc dinh theo phuwong phdp chuan do
complexon va quy ddi theo % khéi luong),co
thé coi két qua phan tich ctia 2 phurong phép 1a
déng nhat, oxit nhém da duoc tach bo khoi miu
bun do6 ban dau.

ops

b)

T
o 5 0 %5
Endrgy (V)

Hinh 2. Phé EDX cuia mau bun d6 thd RM (a) va bun d6 bién tinh RM-Fe (b).
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¢) Gidan dé nhiéu xa tia X cia vit liéu RM va RM- Fe

VNU-HN-SIEMENS D5005 - Mau RM - 60C
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Hinh 3. Gian db nhiéu xa tia X (XRD) cua mau vit liéu RM (a) va RM - Fe (b).

O gian d6 nhidu xa tia X cua bun do thd
RM, c6 cac thanh phin oxit/hidroxit nhu
Goethite FeO(OH), Hematite Fe,O; va Gibbsite
Al(OH)s, calcite CaCO;. Con v6i mau bun dé
hoa tach bang dung dich NaOH (vt liéu RM-
Fe) thi trén gian d6 nhidu xa chi con xuit hién
Goethite FeO(OH) ¢ cac dinh pic dac trung voi
goc nhiéu xa 2-theta-scale bang 4,132°%; 2,421°
va Hematit Fe,Os v6i dinh pic déc trung tai cac
goc nhidu xa 2-theta-scale, bang 2,698% 2,514°.
Két qua phan tich bang phuong phap nhiéu xa
tia X ciing phi hop véi két qua phén tich theo
phuong phap hoa hoc, phuong phap tan xa ning

luong EDX, oxit nhom di bi hoa tach khoi mau
bun tho ban dﬁu, vat liéu thu duogc chi con chira
Goethite, Hematite c6 kha nang hap phu rat tdt
véi Asen [7]. So voi Gibbsite Al(OH); thi
Goethite FeO(OH) va Hematite Fe,O; c6 kha
nang hap phu As (V) t6t hon [8].

Dé nghién ctru su bién dbi cua oxit/hidroxit
sit (¢ day 1a Goethite va Hematite) ddi véi cac
mAau bun d6 bién tinh dugc sdy va nung & cac
nhiét d6 khac nhau nhu RM-90°C, RM-350°C,
RM-800°C, nhém nghién ctru da tién hanh phan
tich theo phd nhidu xa tia X, két qua duoc téng
hop & bang 1.
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Bang 1. Dang ton tai ciia oxit/hidroxit sat va nhém trong mau bun dé thd RM va cac mau bun do6 bién tinh

Dang ton tai cua oxit/hidroxit sat va nhom

Mau vat liéu

Sat Nhom
RM Goethite FeO(OH), Hematite Fe,O; Gibbsite AI(OH);
RM -Fe Goethite FeO(OH), Hematite Fe,O; -
RM -Fe 90 Goethite FeO(OH), Hematite Fe,O; -
RM-Fe 350  Hematite Fe,04 -
RM-Fe 800  Hematite Fe,04 -

Mau vét liéu RM-Fe 90 sdy ¢ nhiét d6 90°C
s0 v6i mau RM- Fe céc oxit/hidroxit sit van gt
nguyén dang ton tai, nhung dd c6 sy bién ddi
mot ph'?m thanh Fe,O; do mit nude tu do, trén
phd dd cho thidy ham lugng goethite gidam
xudng, ham lugng hematite ting 1én. Tuy nhién
dén nhiét d6 cao hon & 350°C c6 sy hao hut
khéi lugng 16n do mét nudc ciia FeO(OH), cac
dang Goethite da chuyén thanh Fe,O; theo
phan tng [9]: 2FeOOH — Fe,0; + H,0O

Két qua nay phu hop véi két qua nghién
clru cta Alessandro va cong su 1a tir 250°C thi
Goethite xay ra qua trinh mit nudc, con dén
nhiét d6 tir 500-700°C thi s& mét nudc hoan
toan dé tao thanh hematite [10]. Do d6 & nhiét
d6 350°C va 800°C vat liéu bién tinh chi con
théy cd su xudt hién cta tinh thé hematite
Fe,0s. Su bién ddi nay s& lién quan dén dién
tich bé mat vat liéu va kha nang hép phu ddi véi
As(V).

d) Anh SEM cua vt liéu RM va RM-Fe

Tt hinh anh SEM cua hai loai vt liéu trudce
va sau khi bién tinh ta thiy & bun d6 tho RM
cac hat vat liéu két dinh chit v6i nhau thanh
nhitng khdi 16n, co thé day 1a sy két dinh chu
yéu do nhém hydroxit tao nén. Con ddi véi vat
lidu bién tinh RM-Fe véi do phong dai 100. 000
lan thi thay cac hat vat liéu c6 dang hinh ciu
sic nét xép sip ngiu nhién thanh cic khbi
chong 1én nhau trén bé mat cac hat vat liéu,
diéu nay chung to cac thanh phan két dinh &
dang Al(OH);, Ca(OH), hay SiO,.H,O da bi
loai bo gﬁn nhu hoan toan, vat liéu chi con la
cic hat oxit/hydroxit sat kich thudc c&
nanomet.e) Két qua xac dinh dién tich bé mit
riéng BET

DPé xéac dinh rd sy bién d6i cua bé mit vat
ligu khi bién tinh & cic nhiét do khac nhau,
chung t6i di tién hanh x4c dinh dién tich bé mat
riéng clia cac vat lidu trudc va sau khi bién tinh
theo phuong phap dang nhiét hip phu BET.
Két qua xac dinh dugc thé hién trong bang 2:

100KSE(N LA0),9/16/20

Hinh 4. Anh SEM ctia bun d6 thé RM (a), bun do bién tinh RM- Fe (b).
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Bang 2. Dién tich bé mit riéng ciia mau bun do tho
(RM) va cac mau bun d6 RM-Fe bién tinh

Mau Dién tich bé mit riéng BET (m’/g)
Bundo tho 40,71

RM

RM- Fe 71,88

RM -Fe 90 64,20

RM-Fe 350 58,24

RM- Fe 800 23,72
So v6i miu bun d6 thd ban dau thi bun dé
sau khi tich nhém c6 dién tich bé mit 1on nhit
do céc thanh phan két dinh cac hat oxit/hydroxit
st 1am giam dién tich bé mat vat lidu di bi tach
loai, bén canh d6 kich thudc cac hat cua nhom
va sit ciing anh huong dén dién tich riéng bé
mat vat liéu; nén khi tdch nhém ra khéi bun doé
thi dién tich bé mat riéng cua vat liéu di ting
1én dang ké [11]. Dién tich bé mit cia RM-Fe
cao hon so véi dién tich bé mat cua cac vat liéu
RM-Fe 90, RM-Fe 350, RM-Fe-800 c6 lién
quan dén su bién d6i dang ton tai va bién doi
cua goethite FeEOOH sang Hematite Fe,0;. Qua
cac nghién ciru cho thiy dién tich bé mit cua

goethite cao hon so véi hematite, dan dén dién
tich bé mat giam khi tang nhiét d6 va sy hinh
thanh cua hematite [7, 12].

Két qua phén tich trén dd thi hinh 5 cho
thiy duong hap phu va giai hip cua hai vat liéu
RM va RM- Fe déu thudc kiéu IV,V theo phan
loai cua IUPAC, nhu vay da s6 18 xép cua vat
liéu c6 kich thude trung binh. Dién tich bé mat
riéng cua vat liéu RM-Fe tang lén so vdi bun do
tho ban dau s& rat thuin loi cho qué trinh hip
phu Asen.

3.2. Danh gid so bg kha ndang hdp phu cia céc
vat liéu

Dé danh gia so bd kha niang hip phu cua
cac loai vat liéu RM thd, RM- Fe, RM Fe 90,
RM-Fe 350, RM-Fe 800, nghién ctru duoc tién
hanh nhu mo ta trén muc 2.2a véi dung dich
As(V) c6 néng d6 ban dau Cy= 1000 ppb, pH
hap phu 1a 5, thoi gian tiép xtic hai pha 1a 150
phut. Két qua danh gia hiéu sudt hip phu duoc
trinh bay ¢ hinh 6.

-
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Hinh 5. Puong hap phu giai hdp N, va phan b kich thudc
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Hinh 6. Hiéu suat hip phu As(V) cta cac vat liéu.
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16 xp ctia bun d6 thé RM (a) va bun do RM-Fe (b).

Tir két qua thuc nghiém cho thay vat lidu
RM-Fe c6 hiéu suat hip phu As(V) cao nhat dat
95,7% con v6i bun doé chua bién tinh 1a 69,5%,
gia tri hip phu nay hoan toan phti hop vdi cac
két qua phan tich ciu trac cia vat liéu. Do vay
chung t6i Iya chon vat liéu da tach loai nhom
va sdy & 60°C (RM-Fe) dé khao sat cac budc
tiép theo.
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3.3.Cdc yéu té6 anh huong dén kha nding hdp
phu Asen cua vdt liéu

a) Anh huéng cua lugng chit hdp phu

Luong chét hip phu c6 anh hudng dén kha
ning phan tan chat bi hip phu 1én bé mit vat
lidu, do d6 giy anh huéng dén hiéu suét hép
phu. Dé lya chon dugc lugng chét hap phu t6t
nhit cho qua trinh hip phu, ching t6i tién hanh
cho 1an luot 0,3; 0,5; 1; 2; 3 g vt liéu khao sat
vao 50 ml dung dich As(V) c6 nong d6 ban dau
1000 ppb, tién hanh lic trong thoi gian 150
phut. Két qua khao sat dugc thé hién & hinh 7.

Theo két qua khao sat thi ca hai vt liéu bun
d6 tho va bun d6 di bién tinh thi hidu sudt hip
phu As(V) déu dat gia tri cao nhat phii hop véi
lugong chét h?ip phu 1a 0,5 g, hi¢u suét cia RM
la 69,4%, voi RM-Fe 1a 95,5%. Nhu vay véi
ndng d6 ban dau cua As khong d6i, khdi luong
vat liu ting khong lam tang hiéu suat hap phu
vi v6i ndng d6 cb dinh, ting khéi lwong chat
hép phu sé cAn mot dién tich bé mit 16n hon,
diéu nay ciing dung véi cong thirc tinh hiéu suat
hép phu ¢ muc 2.2.a, hiéu suét hap phu ty 18
nghich véi luong chit hdp phu [13].

b) Anh hudng ctia pH

Dé khao sat anh huong ctia pH dbi voi mau
bun d6 RM va RM-Fe chung t6i da tién hanh
diéu chinh pH cua dung dich hdp phu tir 2 dén
10 bang dung dich axit HCI hoic NaOH 0,1M;
dung dich As(V) st dung c6 nong d6 ban dau la
1000 ppb va thoi gian tiép xac hai pha véi 150
phut. Hiéu suat hip phu duoc tinh theo cong
thirc trinh bay trong muc 2.1a va két qua duoc
trinh bay trén hinh 8.
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Hinh 7. Anh hudng ciia lugng chat hip phu ciia RM
va RM-Fe.
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Hinh 8. Anh huéng cta pH dén hiéu suit hap phu As
(V) cua vat liéu RM va RM- Fe.

Tir két qua trén hinh 6 cho thdy hiéu suét
hap phu ciia ca hai vat liéu déu ting dan theo
pH cua dung dich, hiéu suét dat gi4 tri 6n dinh
va cao nhat o pH tur 4-5, dén gia tri pH = 6 thi
higu suat bit dau giam. Diéu nay c6 lién quan
dén dién tich trén bé mit cua vat liéu, sy c6 mat
ctia cac nhom hydroxyl OH™ trén bé mit cua vat
lidu va su trao doi proton (H'). Nhém nay vira
¢06 kha nang cho va nhan proton theo do pH cua
dung dich khi tiép xtc véi pha rin. Qua trinh
nhén proton trén bé mit (S-OH + H" « S-
OH*") xay ra trong moi truong axit, trong khi
d6 qua trinh nhuong proton (S- OH < S-O™ +
H") lai xay ra trong méi truong kiém [12, 14].

Theo cic nghién ctru thi As (V) ton tai
trong nudc chu yéu & cic dang H;AsO,,
H,AsO4, HAsO,*, AsO,”, trong d6 & pH = 2-6
dang ton tai chi yéu 1a H,AsO,, pH =7 -10 tén
tai cac dang HAsO,”, AsO,> [12,13]. Cac dang
ton tai cua asen (V) dugc h?ip phu trén bé mit
clia oxit/hidroxit sit tao thanh cac phirc
monodentat theo phuong trinh [14]:

=FeOH + H3ASO4 = = FeHzASO4 + HzO

=FeOH + H,AsO4 = =FeHAsO, + H,O

= FeOH + HAsO,” = = FeAsO,” + H,0
Hon nira dién tich diém khong (pHpyc) cua
bun do6 nam trong khoang 8 + 8,5 [13], cla
Hematite Fe,O; 1a 6,7, ctia goethite 13 6,8 [5,14]

va khi pH dung dich hép phu thip hon pH,,., bé
mat vat li€u tich dién duong thi qua trinh hap
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phu thuan loi dbi véi cac anion. Trong khi do
As(V) chu yéu ton tai & dang anion nén gia tri
pH hip phu t6t nhat voi As(V) 1a trong moi
truong pH < 7. Két qua thuc nghlem cho thiy
hiéu suit hip phu As(V) cao nhét véi RM-Fe
dat 95,7% o pH =5, vdi RM 12 69,7% & pH = 4
[15]. Chung t6i da Iya chon cac gia tri pH nay
dé khao sat cac budc tiép theo.

¢) Anh huéng cua thoi gian tiép xtc

Dé khao sat thoi gian dat can bang hap phu
dbdi véi vat liéu RM- Fe va RM thé; thuc
nghiém duogc tién hanh v6i ndng d6 As(V) ban
dau 1a 1000 ppb; pH dung dich 1a v6i RM 1a 4,
v6i RM-Fe 1a 5; thoi gian tiép xuc hai pha 1a
30, 60,90,120,150,180 va 240 phat. Két qua
duoc trinh bay ¢ hinh 9.

Tir két qua trén hinh 6 cho thdy thoi gian
dat can bang hip phu déi véi vat liéu bun do
thd RM 1a 120 phut, con d6i vé6i vat liu RM-
Fe 1a 90 phit. Gia tri thoi gian tiép xuc gitta
hai pha s& dugc s dung cho cac budc khao
sat tiép theo.

3.4. Nghién ciru mé hinh ding nhiét hap phu

Céc két qua nghién ctiru qua trinh hip phu
As(V) trén vat liéu bun dé tho RM va bun do
bién tinh RM-Fe dugc phan tich dya trén 2 mo
hinh ddng nhiét phd bién 1a Langmuir va
Frendlich. Cac thi nghiém dwoc tién hanh &
nhiét d6 phong voi nong do ban dau ctia As(V)
tang dan tir 1 ppm dén 200 ppm, pH hip phu la
4 v6i RM; 1a 5 véi RM-Fe, thoi gian can bang
v6i RM va RM-Fe lan lugt 1a 90 va 120 phut.
Két qua khao sat vé tai trong hap phu ctia vat
liéu dugc tinh theo phuong trinh 1 va 2 trinh
bay trén muc 2.2b va dudng hip phu ding nhiét
tuong tmg dugc thé hién trén hinh 10.
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Hinh 9. Anh huéng cua thoi gian dén hiéu sudt hap
phu cua vat liéu RM va RM-Fe.

Bing 3. Céc thong s6 cua hai m6 hinh dang nhit
hap phu Langmuir, Frendlich cua vét liéu RM va
RM-Fe

Vat  DPang nhiét Piang nhiét Langmuir

liéu Frendlich

N K R g K R

(mg/g)
RM 217 0610 0.878 450  0.171 0.991
?g’l' 1.84 0,680 0980 7.57 0,093 0,990

Tir d6 thi trén c6 thé thay rang qua trinh hip
phu cua ion As(V) trén ca 2 vat liéu phu hop
v6i mo hinh hap phu dang nhiét Langmulr hon
1a Frendlich. Piéu nay chimg t6 ring cac tdm
hap phu trén bé mit vat lidu nay tuong ddi dong
nhit va hién tuong hip phu don 16p chiém wu
thé hon. Tur d6 ta xac dinh dugc cac gia tri
thong s6 ctia hai mo hinh dang nhiét hap phy,
hé s6 tuong quan ctia phuong trinh hoi quy, két
qua dugc trinh bay & bang 3. Tai trong hip phu
As(V) cua vat licu RM 1a 4,50 mg/g, con voi
vat lidu bién tinh RM-Fe tai trong hap phu dat
7,57 mg/g.
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Hinh 10. Pudng dang nhiét hap phu Langmuir
va Frendlich ctia vat liéu RM (a), (b) cua vat liéu RM-Fe (c), (d).

4. Két luan

Bun d6 tho 14y tai nha may san xuit Alumin
Tan Rai dugc tach loai nhom va cac thanh phﬁn
tan trong kiém bang dung dich NaOH, vat li¢u
thu dugc dem séy va nung ¢ cac nhiét d6 khac
nhau. Cac dang vat li€u thu dugc dugc phan
tich cac céu trac dic trung va khao sat kha ning
hép phu véi As(V) trong méi trudng nude. Vat
liéu bién tinh RM-Fe sdy 60°C trong 24 h c6
kha ning hip phu cao nhat ddi véi As(V) & pH
5, thoi gian can bang hip phu 13 90 phut, hiéu
suét hip phu dat 95,7%, dung lugng hap phu tbi
da cua vat liéu theo mo hinh Langmuir dat 7,57
mg/g.
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Study on the Adsorption of Arsenate in Aqueous Solution
by Tay Nguyen Red Mud after Separating the Aluminium

and other Soluble Components in Alkaline Solution

Pham Thi Mai Huong', Tran Hong Con?, Tran Thi Dung’

'Hanoi University of Industry, 298 Cau Dien, Hanoi, Vietnam
’VNU Hanoi University of Science, 19 Le Thanh Tong, Hanoi, Vietnam

Abstract: Tay Nguyen red mud which is the waste material of alumina production from bauxite,
contains some metal oxides such as iron oxide, aluminum oxide, silicon dioxide, titanium dioxide...in
which iron oxide content ranges from 45% to 55% accounting for its red colour. The iron oxide and
oxyhydroxides (FeOOH) have high adsorption ability for heavy metals such as As, Pb,Cu, Cd... In
this study, sodium solution was used to separate aluminum oxide and other metals which are soluble in
alkaline solution, from Tay Nguyen red mud. The new material containing only iron oxide, iron
oxyhydroxide which are not soluble in alkaline solution was washed with distilled water until the pH
of 7, then was dried at 60°C for 24h. The new material was used to adsorb As(V) in aqueous solution.
The results showed that the optimum adsorption reached when pH was 5, the equilibrium time of 90
minutes and the adsorption capacity determined from Langmuir isothermal equation reached 7.57
mg/g for As(V).

Keywords: Tay Nguyen red mud, separated aluminium, adsorption of arsenate.



