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SUMMARY

REMOVAL OF PHOSPHATE FROM AQUEOUS SOLUTION
BY USING ACTIVATED RED MUD

Red mud is a highly alkaline waste residue of alumina industry using the Bayer process of
alumina production in bauxite exploitation and alumina industry. In this study, Alumin Lam
Dong, Tay Nguyen red mud was obtained then characterized and investigated to develop
effective adsorbent to remove phosphate (PO,) from aqueous solution. It was found to have
high metal oxides content, mainly Fe;O;, AlL,Os SiO; and TiO, which are active components
for the adsorption of heavy metal cations and anions. The characterization of red mud
performed by XRD and SEM shows a significant powder structure with very high increase of
surface area of almost 1.5 times after the activation by heat and acid treatment. The factors
influencing the adsorption including acid concentration, equilibrium 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 amount of red mud used and contact time.
The red mud with heat treatment at 800°C and HCl IM after 4 hours shows the highest
adsorption capacity. The percentage of phosphate removal was found to increase gradually
with the increase of pH and reach the maximum when pH at 3, then decrease significantly.
After the contact time of 1.5 hours, the maximum adsorption capacity of PO, ions is 270.27
mg/g corresponding to qua. (P) of 88.2 mg/g while the phosphate removal percentage reaches
about 95%. The Langmuir isotherm model fits well the phosphate adsorption showing one
layer adsorption property.

Keywords: red mud, activated red mud, bauxite residue, phosphate adsorption, phosphate

removal, Langmuir isotherm

1. MO AU Phospho 14 mét trong nhitng thanh phin

dinh dudng c6 thé giy ra nhitng 6 nhidm
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nghiém trong khi ham lugng trong nudc
qua cao dan t&i hién tuong phu dudng. Khi
ham lugng phosphat trong hé théng nudce
tang 1én kich thich qué trinh phat trién cua
cac loai tao quang hop va vi khuin lam c6
hai. Nudc thai sinh hoat thong thuong co
ndéng do phosphat trong khoang 10 t6i 15
mg/L." Cac hoat dong ndéng nghiép, cong
nghiép va dan sinh va cac sinh hoat khac
cia con ngudi chinh 14 ngudn thai chinh
cta phosphat vao méi trudng nude. Dé dap
g yéu cau giam su phat thai phosphat vao
mdi trudong, nhidu coéng nghé tach loai
phosphat tr nudc thai da va dang duoc
nghién ctru ap dung. Cac phuong phap xi
Iy truyén théng chu yéu tap trung vao giai
phap tach loai sinh hoc, Kkét tua, hép phu
hodc trao ddi ion."? Trong sé cac ky thuat
chinh bao gém: cic phuwong phap vat 1y,
hoa hoc va sinh hoc, cac phuong phap hoa
hoc dugc st dung rong rai hon. Cac k¥
thudt maéi hién dai hon cling dugc phat trién
trong nhitng nim gn day bao gdm phuong
phap dién thdm tach va phuwong phap thim
thdu nguoc.® Tuy nhién, hiu hét cic cong
nghé nay déu khong thuin loi va khéng
hiéu qua do hoat déng kém 6n dinh hodc c6
chi phi cao. K§ thuat hip phu st dung céac
chit hip phu rin c6 kha ning ung dung
rong rai va hiéu qua hon dé xu 1y tach loai
phosphat nhd ¢6 hiéu qua cao, chi phi thap
va d& thyc hién. Trong nhiing nim gan day,
cac quan tam dugc didc biét chi trong vao
viéc phat trién cac chat hip phu tir cac phé
phim hodc chit thai cong nghiép rin c6
hiéu suét hép phu cao, ré tién nhu bun do,
tro bay*’, bun phén.>**’ Tiém ning ché tao

cac chat hip phu thay thé ré tién s& c6 tng
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dung rdng rai va hiéu qua trong viéc xur 1y
tach loai phosphat tir nudc thai.

Bun do 1a chit thai cia nganh cong nghiép
khai thic va ché bién bauxit dé san xuét
alumin theo quy trinh Bayer sir dung mot
lwong 16n xat. Néu khong 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 lugng
bun thai 16n. Udc tinh hang ndm lwgng bun
do6 thai ra trén toan thé gidi khoang 2,7 ty
tan’ va & Viét Nam khoang 1 triéu tin (con
tiép tuc ting 1én khi cac du an khai thac va
ché bién bauxit san xut alumin dugc ting
cong sudt va mo rong tai Ty Nguyén). Do
do6, van dé thai va quan 1y bun dé dang 1a
mdt kho khin 16n cho viée phat trién nganh
khai thac va ché bién bauxit va céng nghiép
san xut alumin. Cac nghién ctru ché tao
vat liéu hip phu tir bun do dé xur 1y nudc va
nude thai dugc chit v boi bun do ¢d chira
hon hop cac oxit va hydroxit & dang hat
min c¢6 kha ning lam cac trung tim hip phu
dé xu 1y cac chit gy 6 nhim. Trong
nghién ctru ndy, bun d6 liy tir nha may
Alumin Lam DPdéng, Tay Nguyén duoc
nghién ctru dé sir dung lam nguyén liéu ché
tao vat liu hdp phu xir 1y tach loai
phosphat trong nudéce.

2. THUC NGHIEM

2.1. Hoa chét

Do yéu ciu cao vé d6 tinh khiét nén cac
hoé chit HC1, NaOH, dung dich chuén géc
Phosphat 1000 ppm, thudc thir Amstrong
gdm amoni molipdat va amoni tartrat, axit
H,SO,, axit ascobic phai dat chuin phan
tich dugc mua tir Merck Co. (Ptrc). pH clia

dung dich duoc diéu chinh bang cach thém



vao lugng vira du dung dich HCI 0,1M
hodc dung dich NaOH 0,1M.

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 dugc tiép d6 dugc sdy kho
& 105°C dé phuc vu nghién ctru.

2.3. Hoat hoa buin dé

2.3.1. Hoat hoa béng nhiét

MaAu bun d6 sau khi duge tach tr bun do
thai u6t theo phuong phap loc ép ap suét
cao s& duoc sdy kho & 105°C. Mdi mau can
50g bun do6 kho cho vao chén sir va nung
ndéng ta1 nhiét 6 khac nhau: 200°C, 400°C,
600°C , 800 °C trong vong 4 gio.

2.3.2. Hoat ho4 bing axit

Mau bun do6 sau khi bién tinh & nhiét do
800°C duoc hoat hoda béng axit voi cac
n6ng d6 khac nhau, tién hanh nhu sau: Can
50g bun do6 da duogc bién tinh béng nhiét,
hoa tan trong 1 lit dung dich HCI c¢6 ndng
do: 0,05M; 0,15M; 1M; 1,5M; 2M khudy
déu trong 2 gio. Sau d6 loc va rira v6i 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 Phosphat.

2.4. Thi nghiém hép phu Phosphat (PO,”)
Trong nghién ctru vé kha ning hip phu
Phosphat ctia bun dé, cac dic tinh hip phu
dugc nghién ctru theo phuong phap mé thi
nghiém va dugc danh gia theo ché do tinh
tai nhiét 6 phong. Can 1 g bun dé cho vao
binh nén 50 ml cé nat day chira cac dung
dich PO,* v&i ndng d6 xac dinh. pH cua

dung dich duoc diéu chinh bang dung dich

HCI1 0,IM hoac dung dich NaOH 0,1M.
Thé tich cubi cung dugc dinh mirc téi 25
mL v6i nuée cit. Dung dich duoc khudy
lién tuc bang khudy tir (400 vong/phut)
trong sudt thoi gian thuc hién phan Gng va
loc. N6ng d6 cua Phosphat trong dich loc
dugc x4c dinh bing phwong phap tric
quang. Nong do cia POs hip phu duoc
tinh 13 hiéu sd cua ndéng d6 PO, ban dau
va ndng do6 PO,” cubi cing trong dich loc.

Xt 1y két qua theo cac cong thuc:

= Co=COV 3 o, bdp phy -
m
(G, —C,).100%
CO
Trong do:

Q.: Dung lugng hép phy (mg/g);

Co: Nong d6 ion PO,’ ban dau (mg/L);

Ce: N6ng do ion PO, khi can béng duoc
thiét 1ap (mg/L);

V: Thé tich dung dich PO,*" (1);

m: Khéi lurong hat bun do.

3. KET QUA VA BIEN LUAN

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

3.1.1. Thanh phan ho4 hoc ciia bun dé
kho

Thanh phin héa hoc cta bun d6 duge phan
tich bang phuong phap quang phd hip thu
nguyén tir. Két qua phan tich thanh phin hoa
hoc clia mau bun d6 kho duge trinh bay trong
Bang 1. Két qua phan tich cho thdy, thianh
phﬁn chinh cta bun d6 la Fe,Os, ALO;, SiO,
va TiO,.
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Bdng 1. Thanh phan hod hoc ciia bin dé khé

Thanh phan ] <.
TT hod h Ponvi | Két qua
04 hoc
1 Fe, 04 % 51,00
2 AlLO4 % 16,71
3 Si0, % 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 kho cho thdy, dang
két tinh cua bun dé 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.
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Hinh 1. Phé nhiéu xa tia X (XRD) ciia mau bin do khé

Phé nhidu xa tia X va thanh phin cdu trGc pha cua bun dd hoat hoi bing

nhiét dugc trinh bay trén Hinh 2 va Bang 2.
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Hinh 2. Phé nhiéu xa tia X (XRD) ciia bin d6 sau khi hoat hod bang nhiét tai (a) 200°C (b)
400°C (c) 600°C va (d) 800°C

Bdng 2. Cau triic pha ciia cdc hop phan trong bin dé khé va bin dé hoat hod & cdc nhiét @o

khac nhau (200 — 800°C)

Nhiét do Cong thirc hoa hoc
(9 Al(OH); | FeO(OH) Fe,0; Si0, 1.08 Na,0.A1,05.1.68Si0,.1.8H,0
Bun do kho| Gibbsite | Geothite Hematite Quartz Sodium Aluminum Silicat hydrat
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

Két qua phan tich va danh gia mirc do hoat

hoa cia bun d6 cho thiy ciu trac pha cua
bun dé thay déi khi nhiét d6 ting dan.

Khi hoat héa & nhiét d6 200°C thanh phin
pha cua bun thay déi khong nhiéu, tin hiéu

pic ciia Hematite ting din va tin hiéu pic
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ciia Geothite giam dan, su thay dbi nay
duogc 1y giai 1a do sy dich chuyén pha tur
dang FeO(OH) vé dang Fe,0; do sy ting
nhiét do.

Khi bién tinh & nhiét ¢ 400°C thi tin hidu
pic cua 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 cua
dang Gibbsite giam dan do sy chuyén pha
vé dang Sodium Aluminum Silicat hydrat
do lugng xut con du trong bun dé phan ing
v&i nhom va silic.

Khi bién tinh ¢ nhiét o 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 ctia bun dé dugc phan tich
bang phuong phap hién vi dién tir quét
(Scanning Electron Microscopy hay SEM).

IMS-NKL x100k SE(M)
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Hinh 3. Anh hién vi dién tir quét (SEM) ciia
(a) mau bin dé khé (b) mau bin dé sau khi
hoat hoad bcing nhiét ¢ 800°C va (b) mau
bun do sau khi hoat hoa b&ng nhiét o 800°C
va tié}) tuc duwoc hoat hod bcing axit HCI

IM sau 4 gio
Két qua trén Hinh 3(a) cho thay bun d6 kho
sau khi dugc rira sach c6 dang hat min c6
kich thudc hat trung binh <200 nm, trong
thanh phan c6 chira cac phién pilosilicate.
Mot sb tinh thé c6 thé tim thdy trong mau,
va bun d6 c6 dang bé mat xbp. Chinh ciu
trac x0p va sy ton tai cta cic pha oxit kim
loai 1a diéu kién thuan lgi hinh thanh cac
trung tdm hap phu ciia bun d6. Hinh 3(b) 1a
anh SEM cua bun d6 sau khi nung ¢ 800°C
cho thay khong ton tai cdu tric 16p cua

pilosilicate, hé thdng silicate khong con ciu



trac 16p chiing chuyén dan vé cdu tric hat
va khi duoc xtr 1y bang axit cac hat tré nén
r0 rang va c6 kich thudc 16n hon (Hinh
3(c)). Chinh ciu trac hat va dang xdp tao
diéu kién thuan lgi hinh thanh cac trung tam,
mam hip phu ciia miu bun do6 sau khi dugc
bién tinh biang nhiét va hoat hoa 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 trong
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. Tit ca cac mau duoc giai
khi & 250°C trong 6 gio trudc cac thi
nghiém hép phu.

Dién tich bé mat BET thu dugc tur phuong
trinh BET 4p dung v6i cac dit liéu hip phu
va dién tich bé mat Langmuir dugc trinh
bay trong Bang 3.

Bang 3. Dién tich bé mdt cua cde mau bin dé hoat hod

x Dién tich bé mit
TT Mau bun dé 5 5
SBET (m /g) SL::mgmuir (m /g)
1 | Hoat hoa bang nhiét 800°C trong 4h 15 21
5 Hoat héa bang nhiét & 800°C trong 4h, sau 4 33
d6 hoat hoa bang axit HCI 1M sau 4h

Céc két qua xac dinh dién tich bé mit 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 hdp phu din t&i
lam suy giam dung lugng hip phu. Hoat
héa bun doé bang axit hoa tan cic mudi
khoang v6 co, do d6 lam ting thé tich cac
16 tréng va dién tich bé mat, lam tang cac
trung tAm hdp phu va ting dung luong hip
phu cua vat liéu dugc hoat hoa.

Sau khi xtr Iy bang axit HCl IM trong 4
gi0, 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.

bong thudn voi cac két qua nghién ctu 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
phin 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 3(c)); cac pha calcite bién mt,
cuong do cda cac tin hi€u cliia quartz ting
1én. Chinh cAu trac hat va dang xép tao
diéu kién thuan loi hinh thanh céc 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 Phosphat trén bun dé

3.2.1. Anh hwéng ciia ndng dd axit HCI va pH
Nong do axit HCI va pH cua dung dich ¢
anh hudng quan trong dén qua trinh hip
phu cua vat liéu hép phu va dung dich.
Trong nghién ctru ndy, anh hudng ciia nong
d6 axit hoat hoa bun do duge tién hanh trén

cidc miu bun d6 sau khi dugc bién tinh
nhiét tai 800°C (ki hiéu 1a R800) bing cach
thay ddi ndng d6 axit HCI trong khoang 0 —
2,00 M. Céac két qua vé& anh hudng cua
n6ng d6 axit HCI hoat hoa bun dé dén hiéu
sudt hip phu PO, cua bun d6 dugc tong
két trén Bang 4 va Hinh 4.

Bdng 4. Anh hudng ciia nong dé axit HCI hoat hod bun do dén hiéu sudt hap phu

phosphat (PO;)
Ky hitu Néng d(f: axit hoat OH ban du pH sau % Hip phy
hoa (M) héip phu
R800 0 7,54 40,38
M1 0,05 7,72 66,81
M2 0,15 7,76 78,19
M3 1,00 7,71 93,82
M4 1,50 8,11 43,62
M5 2,00 8,13 25,53

100

H (%)

10

Néng dd HCI (M)

15 2 2.5

Hinh 4. Anh huong ciia nong dé axit HCI (M) hoat héa dén hiéu sudt hdp phu phosphat

Két qua cho thidy hiéu suidt hip phu
phosphat ciia miu bun d6 ting din khi
ndng do cua axit HCI hoat hoa ting tir 0
dén 1,00 M. Hiéu sudt hip phu phosphat
dat cuc dai khi néng d6 HCI 1a 1M, tuong
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mg v6i pH x4p xi 7,7. Tuy nhién, khi ndng
d6 HCI tang tiép thi hiéu sudt hip phu
phosphat cia mau bun do hoat héa giam
dan. Nhu vy mau bun d6 dugc bién tinh
bang nhiét & 800°C va hoat hoa tiép bang




axit HCl 1,00 M cho hiéu qua hip phu
phosphat tot nhit. Xu hudng tuong tu ciing
quan sat thiy va dugc cong bd trong két
quéa nghién ctru tinh chit hip phu cc anion
tr dung dich nudce ciia bun do hoat hoa cua
Pradhan va cong su'’; cua Geng va cong
su''. Qua trinh hdp phu phosphat trén bun
d6 xay ra theo co ché trao dbi ligand va
phan tng hip phu xay ra theo cac budc nhu
sau:
Khi bun d6 duogc cho vao dung dich, xay ra
cac phan ng thuy phan trén bé mit tuy
thudc vao pH:
=SOH + H'= =SOH," (1)
=SOH = =SO + H' 2)
Néu trong dung dich c6 ion PO,
cac phan rng sau day xay ra tuy thudc vao
pH dung dich:
=SOH + H;PO,= =SH,PO, + H,O (3)
=SOH + H;PO,= =SHPO, + H' +H,0 (4)
=SOH + H;PO,= =SHPO,” + 2H" + H,0 (5)
=SOH + H;PO,= =SHPO,” + 3H" + H,0O(6)
Trong d6, =SOH biéu thi bé mit cta bun
d6, c¢6 cac nhom hydroxyl. Khi pH tang,

ndéng do H;PO, giam va cac ion phosphat
dang axit (H,POy, HPO42') la chinh thanh
phan chiém wu thé trong dung dich. Vi qua
trinh hip phu anion thudng xay ra kém theo
giai phong ion OH nén qué trinh hip phu
xay ra thuan loi khi pH thap. Khi pH ting
cao hon 7, hiéu suit hip phu s& giam dan
do su canh tranh ctia ion OH va ion
phosphat.

3.2.2. Anh hwéng cia lwong chat hép
phu (bun doé hoat ho4)

Anh huéng cta lwong cht hip phu (bun dé
hoat hod) dén hiéu suit hip phu phosphat
dugc nghién ctru bang cach thay ddi khoi
luong bun d6 hoat hoa tir 0,25 — 2,5g st
dung trong thi nghiém hip phu v6i ndng do
PO,> ban dau 1a 25 mg/L duogc diéu chinh
pH t6i 3. Két qua dugc trinh bay trong Hinh
5 cho thay khi ting luong bun d6 sir dung
lam vat liéu hip phy, hiéu sudt hip phu
PO, ting dan va dat cuc dai khi lugng bun
d6 1a 1,5 g nhung sau d6 hiéu suat hip phu
PO, lai giam.

50
45
40
35
230
< 25
= 20
15
10

0 0.5 1

15 2 25 3

Khdi lweng bun d6 (g)

Hinh 5. Anh hudng cia lwong chdt hap phy (biin @6 hoat hod)

16i hiéu sudt hap phu phosphat (PO;>)
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3.2.3. Anh huéng cia thoi gian hip phu

Anh huéng cua thoi gian tiép xtc dén hiéu
sudt hip phu phosphat ciia bun d6 hoat hoa
dugc nghién ctru nhu miéu ta trong thi
nghiém vé& hip phu phosphat khi ting din
thoi gian hdp phu cho t6i khi can bang hap

phu duoc thiét l1ap. Lugng bun do duoc )

25 g/ml véi pH duoc didu chinh bang 3.
Két qua duogc trinh bay trong Hinh 6. Hiéu
sut hip phu phosphat cua bun d6 ting
nhanh theo thoi gian. Sau khoang 1,5 gio
can bang hip phu phosphate cua bun do6
duoc thiét 1ap. Hiéu suit hap phu phosphat
sau d6 gin nhu khong thay ddi theo thoi

dinh 14 1,5 g/L va nong d6 PO,’ ban dau 1a gian.

i00
90 = =
80 -+
60 /

S0l /
40 /
4
30
20
10
O !
0 1 2 3 4 5
Théi gian hap phu (gid)

Hinh 6. Anh hudng ciia thoi gian tiép xiic dén hiéu sudt hdp phu phosphat ciia bin do

3.3. Déing nhiét hip phu Phosphat

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 d6 khong d6i.'> Phuong trinh

Langmuir dugc 4p dung trong cin bang hap

phu nhu sau:
¢=q K; Cf
max 1 + KL C}-

Dang tuyén tinh ctia mé hinh ding nhiét

Langmuir nhu sau:
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c, 1
I = Cf 4
o Qmax qmﬂx KL

Trong d6: C; (mg/L) 1a ndng dd PO, tai
thoi diém can bang, q (mg/g) 1a ning luc
hép phu ciia PO, tai thoi diém cin bang va
K. 14 hing sb hip phu Langmuir (L/mg)
dic trung cho tuong tic cua chat hap phu
va chat bi hip phu. D6 thi C¢/q véi C; biéu
thi su phu thudc tuyén tinh cua Cy¢/q vao Cr.
Tu phuong trinh nay xac dinh dugc cac
thong sb Qmax Va K¢ tir d0 dbc va diém cét
truc tung ctia do thi twong tng. Cac két qua
nghién ctru vé& dudng ding nhiét hip phu
PO, duogc téng két trong Bang 5 va thé
hién trén Hinh 7.



Bdng 5. Két qua dang nhiét hap phu PO/ trén bim dé hoat hod

Hép phu PO,*
STT
Ci(ugL) Ci(mg/L) q (mg/g) Cy/ q (mg/L/mg/g)
1 25 1,545 156,36 0,0098
2 50 22,63 182,46 0,1240
3 150 67,2 218,66 0,3073
4 200 115,6 22933 0,5040
5 250 163,15 245,66 0,6641
6 300 260,18 265,46 0,9800
1.20

5 1.00

)

£ 0.80 -

3 =0.0037x+ 0.0405

gn 0.60 R2=099411

E.-‘ 0.40 -

U 020
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Hinh 7. Duong ding nhiét Langmuir hap phu PO, ciia bin dé hoat hod

o nhi

Hé s6 R? =0,9941 chimg t6 mo hinh hép
phu Langmuir 13 twong hop v&i cac sé lidu
thyc nghiém va qua trinh hip phu 1a don
16p. Tir d6 thi c6 thé tinh dugc dung lugng
hép phu tinh cuc dai cta vat liéu qua (PO4
) = 270,27 mg PO, /g, tuong duong véi
Qmax (P) = 88,2 mg P/g. Cac sb liéu nay 1a
phi hop v6i cac thong tin qudc té nghién
clru san xuét chit hip phu phosphat tir bun

do 7,12

ét do phong

4. KET LUAN

Tir san phdm bi thai bun d6 cia nha may
Alumin Lam Ddéng, Tay Nguyén sau khi
duogc tach va lam kho tir bun dé thai w6t
theo cong nghé loc ép ap suét cao di duoc
nghién clru ché tao thanh vat liéu hép phu
nhim xt 1y tach loai phosphate tir dung
dich nuéc mot cach cé hiéu qua. Bun do
dugc phan tich va danh gia vé cac thanh
phin hoa hoc va thanh phin khoang hoc,
hinh thai hoc. Két qua cho thy thanh phan
chu yéu cua bun dé la cac oxit Fe,Os,
ALOs, SiO, va TiO, va bun d6 c¢é cau tric
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hat x6p, 1a diéu kién thudn loi dé hinh thanh
cac trung tim hip phu. Bun d6 sau khi
duogc hoat hoa béng nhiét tai 800°C va axit
HCI IM sau 4 gid, c6 kha nang hip phu
phosphat ting 1én dang ké. Bun d6 hoat hoa
c6 kha niang hip phu PO, tir dung dich
nudc voi hidu suét hép phu cuc dai 95%
sau 1,5 gid; dung luong hép phu cuc dai
qmax (POs) = 270,27 mg PO, /g, tuong
duong v6i qmax (P) = 88,2 mg P/g. Tinh chit
hap phu cua bun d6 ddi véi ion PO, phu
thudc vao pH, n6ng d0 axit HCI hoat hoa,
khéi lwong bun d6 va thoi gian hip phu.
Qua trinh hip phu PO4 trén bun d6 hoat
hoa tuan theo md hinh hdp phu ding nhiét
Langmuir va 14 qué trinh hip phu don 16p.
Quy trinh ché tao va hoat hoa bun do thanh
vat liéu hip phu don gian, tiét kiém s& mé&
ra tiém ning 16n cho viéc sit dung phé thai
bun do6 ctuia cong nghiép alumin, nhom lam
chit hip phu xur ly, tach loai hiéu qua
phosphat tir méi trudng nude.
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