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LOAI BO ARSENATE ION (AsO,*) TRONG NUOC
BANG HYDROTALCITE
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1. GIGI THIEU

Hydrotaicite (HT) 1a khoang vét hiém trong tu nhién ¢6 mau tring, cing ho véi khoang sét
anion [4]. Nam 1966, img dung nhirng thanh qua nghién ctru vé& khoang sét ty nhién, Hocholetter
tdng hop diéu ché thanh cong dugc hydrotalcite cong nghiép tir cac mudi kim loai [2]. HT ¢
cong thirc téng quat 1a: M . M* (OH), ] [A ™ xn]. mH,0. M** 12 kim loai héa tri 2: Mg, Zn, Ca,
Fe, Ni..., M*" 1a kim loai héa trj 3 Al, Fe, Cr..... A" 1 céc anion rit da dang ¢o thé la phtrc
anion, anion hitu co, x 14 ti s6 nguyén tir M*/ (M* + M*) 0,2<x<0,33. HT ¢6 cu tao dang
1ép goém:

Lép hydroxit [M*" | ,M*' (OH),]*" 1a hdn hop ctia cac hydroxyt ctia kim loai hda tri 2 va 3
trong d6 mét phan kim loai hoéa trj 2 dugc thay thé béng kim loat héa tri 3 nén mang di¢n tich
duong, tai dinh la cac nhém OH, tdm ta cac kim loai, cé céu tric twong ty nhir ciu truc brucite
trong tu nhién [1].

Lép xen gitra: [A "yq]. mH;0 13 cdc anion mang dién tich 4m va c¢ac phén tr nude nim xen
&iita lop hydroxyt trung hda 16p dién tich diwong cva 16p hydroxyt [1].
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Hinh 1. Cu tao mét 16p hydrotalcite

Lop hydroxyt lién két véi lop xen giira b::mg lyc hat finh dién. Lién két gitra cac phan t
nuéc va cac anion trong I6p xen giira 12 lién két hydrogen. .
HT [Mg, AL{OH),](COs) v2].mH,0 sau khi nung (HTC) tao thanh cac oxit
Mg AL(OH)RICOs) v»2]. mH,;O > Mg, ALO ., +x/2 CO, + H,0.
Céc oxit ndy ¢ thé két hgp véi céc anion da hoa tri dé tai tao lai cdu trac HT [7)
Mg« ALOyn + x/nA™ H1+x/2) H,0 = [Mg Al (OH):]A,.mH,0.
Véi A 13 anion cdn hé"lp phu vi du nhu H,AsOy, HAsO > AsO

2. PIEU CHE HT Mg AL(OH)¢](C0O;).4H,0

Str dung phuong phép dong két tia diéu ché hydrotaicite cho ra san phém c6 kich thuéc
nho déu dan, d§ dong nhét cao, it 1an tap chat, dién tich bé mat 1on, ti trong nho [4].
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Cho dung dlch gdém hén hop MgClz 6H,0 va AICI;.6H,0 theo ti 1€ mol Mg/Al 12 3 : 1 nho
giot voi toe dd 6n dinh vao becher ¢ Na,COs. Khuay déu hén hop, hén hop trong becher bat
dau két toa, dung NaOH 0,5 N diéu chinh cho hdn hop trong becher 6n dinh & pH =9 - 10 cho
dén khi phan (ng két thic hoan toan. Cho becher cho vao bé &n nhiét & 100°C trong 12 gio. Loc
va rira tia sach tiia dé loai bo CI ty do vé céc tap chiét. Dung AgNO; thir CI' trong nude riia cho
dén khi nudc rira hét tao tua AgCl (két tha HT da hét CI). Sy khé ta thu dugc hydrotalcite
Mg AL(OH) . ](CO3).4H,0. Nung HT & cac nhiét d6 khac nhau 350°C, 450°C, 550°C, 700°C
[3-6].

3. THUC NGHIEM

Khao sat-cac yeu td anh hudng dén kha nang hap phu As(V) cua HTC nhu nong df, nhict
dd nung, pH, thai gian hap phu, su canh tranh giita cac ion...nhdm tim ra diéu kién hip phu ti
uu nhét. As(V) sir dung trong thi nghiém 14 acid HAsO,.

Cho 50 mg HTC vao 50 ml dung dich asenat As(V) c6 néng do COA“V) bang 330 pg/l, tée
d6 khudy 6n dinh. Dung may do phd hip thy nguyén td AAS ngon lira xac dinh ndng d6 As sau

hap phu (trang thai cdn bang) Ceasvy Dung lrgng hip phu As(V) dugec tinh theo cdng thire
| - (C CEAS(V)) * V

m

0As(Y) ™

a: dung lugng hap phuy khi can bing ((ug/g); Coasvy » Ceasv) nong dé cua asenat ban dau va sau
hip phu (ug/l); V: thé tich dung dich (1); m: khdi luong chét hdp phu (g).

4. KET QUA VA THAO LUAN
4.1. Anh hwéng nhiét dd nung

Bang 1. Khéi lugng hydrotalc1te m=50mg nung & 350°C(HTC350), 450°C(HTC450) 550°C
(HTC550), 700°C (HTC700), ndng dd As(V) ban diu Coagy, = 330 ug/l thé tich dung dich
V = 50 ml, pH =10, thoi gian hép phu 20 phat, ndng d6 As(V)
sau hép phu C.asv), @ dung lugng hz‘ip phyu (ng/g)

Nhiét do nung °C 350 450 550 700
Ceastv: (ng/l) 20,27 12,60 13,1 27,6
a (ug/g) 309,73 317,4 316,9 2864
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Hinh 2. Anh hudng ciia nhiét d6 nung HT dén kha nang hip phu As(V)
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Két qua phan tich DTA cia HT: c¢6 3 peak thu nhi¢t. peak 1 & 252°C xdy ra qua trinh mét
nudc 16p xen gilra peak 2 & 380°C va peak 3 & 440°C xay ra c4c qua trinh mét nude tinh thé,
nuéce cu triic va qua trinh decacbonat thém vao d6 pha va méi lién két gitra nhém OH va Mg?',
gitta OH va AI’", hinh thanh céc oxit Mg 1A LO .

-

Hink 3. Két qua phan tich DTA coa HT

Khi nung | HT & 700°C %ﬁm@m tla X cta HTC700 thay xuét hién spinel va MgO.
cac HTC bt diu pha v cdu. trag mm din sang céu triic dao cia spinel MgALO,

AERE— MgO + MgALO, (spinel).

[ 4
}‘ o 5 ]
‘f"i Nat¥ it g ¥ .
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It qua nhiéu xa tia X miu HTC-700
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Trén. két qua chup hinh SEM céc mau HT nung & ghift ¢6 khac nhau cho thiy mau
HTC450 trén anh co tinh thé ¢ hinh kim, rdirac, kich thude nhé: .. -

Hinh 6. Hinh SEM HTC450

Hinh SEM mau HTC700 cho thdy rd nét sir tai két tinh cha cac oxyt, ¢é tap hop tinh thé c6
kich thudc Io‘n dién tich bé mat cac tmh thé s& giam, lam glam kha ni’ing hép phu.

Hink 7. Anh SEM HTC700

Két hop nhiu yéu té tir thuc nghiém va cac két qua phén tich SEM, nhidu xa tia X ¢6 thé
thdy hydrotalcite nung & 450°C ¢6 kha ning hip phy tot nhat.

4.2. Anh hwéng pH

Bang 2: Khéi lugng HTC450 m = 50 mg, nong do As(V) Co,\s(v) 330 pg/l
thé-tich V = 50 ml, thivi gian hép phu 20 phit, pH thay d6i tir 6 dén 11,

ndng d5 As(V) sau hdp phy Ceayv), 2 dung lugng hip phu (ug/g)

pH 6 7 8 9 10 1
Coasy(pg/h . | 71,7, 653 35,3 29,9 - 12:60 7,9
a (ug/g) 2583 | 2647 | 2947 300,1 317,4 322,1
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Hink 8. Anh hudng pH cua dung dich dén kha nang hdp phy HTC

Khi cho HTC450 hép phy As(V) trong dung dich ¢6 pH tr 6 - 11. Tuy theo d6 pH cua dung
dich, asenic axit H3AsQO,, s& phén ly theo cic nac:

H;AsO, + H;0 = H,AsO, + H;0" pK,;=2,26
H,AsO; + H,0 = HAsO + H;0" pK,; = 6,97
HASO4 +H,0= ASO4 + Hgo pKag 11,52.

Tuy. thudc vao pH dung dich ma ti [§ giira H2A504 , HAsO>, AsO,” sé& bién dbi; pI-I cao thi
thanh phan cac ions cé dién tich cao cang Ién. O khéang pH > 7 va pH < 12 thi dang anion
PiAsO,*, chiém wu thé. Khi pH > pK,s thi Iu'qmg ion AsQ4 nhiéu. AsO;> c6 kha ning hép phy
cao hon do dién tich cang lon 4i lye lién ket tinh dién cang manh. Tuy nhién, khi pH > 12 lugng

MgO trong HTC450 s& tan ra m{t phén két hop voi OH tao thanh Mg(OH)z lam thay dbi cu
triic bé mét 16p ciia HTC va din dén giam kha ning hip phu cia HTC. ;

4.3 Anh hwéng cia thoi gian hip phy

Bang 3. Khéi lwrgng HTC450 m = 50 mg, ndng 4o As(V)ban déu Comw) =330 pg/l
thé tich dung dich V=50 i, pH = 10, thoi gian hip phu thay d5i 10, 20, 30,40

phiit, ndng (‘16 As(V ) sau hép phu Ceastv), a dung lugng hap phu (ug/g)

Thi gian(phdt) | TO’ - 20 30 40
Ceastvy ( ug/l) 60,6 12,6 11,8 11,4
a (ng/g) 269.4 3174 318,2 318,6
' TR TS
R TN P IS

Thoi gian héap phnMi{);idy),n trong khoang 20 phﬁt_. Théi gian dau tiép xiic véi dung
dich As(V) cac lép:oxit oAdifisxn chua bio hoa nén hép phy rat manh, kéo dai théi gian

hap phu kha ning hép, Pu; b khéng ting dang ké, hic ndy cac tam hip phy bao hoa, cén
bing, HTC tai tao lai cdu lémﬁn nhy hoan chinh.
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} Hinh 9. Anh hudmg cia thoi gian hép phu AS(V) Ién HTCA45

4.4. Anh hwéng ciia cac jon SO,* va CI" dén qua trinh hip phu As(V)

Cho 50 mg HTC450 vao 50 ml dung dich c6 chira As(V)va mudi NaCl véi n6ng do L
lwot 13 Cosyeyy = 330 pg/l, Cracr’ = 250 mg/l. Kh1 khao sét anh huong cia ion SO, cho 50
HTC450 vao dung dich c6 chira As(V) va mubi Na, SO, g nong 46 1an lugt 1a COAS(V, 330 pg
Chazsos = 250 mg/l, thdi gian hap phu 20 phit, pH = 10, nong d6 As(V) sau hap phu Ceag
a dung lu’0‘ng hap phu As (V) 1én HTC450 (ng/g)

' Bang 4. Két qua anh huéng ciia SO, CI' dén qua trinh hép phu As(V)

Néng 46 muéi Tring NaCl 250 (mg/l) | Na,SO,250 (mg/l)®
Ceastyy (ng/l) 12,6 18,1 38,2
a (ug/g) 3174 311,9 281,8

fon clorua & ndng 4 250 (mg/l) hau nhu khong anh hu0'ng dén sy hap phu cua As( V) |
HTC450. Trong dung dich lic nay tdn tai cac ion: CI” HAsO,> va AsO¢". Cac ion HAsO
AsO,> ¢6 dién tich 16n hon CI & ¢6 ai lyc manh hon nén wu tién hap phu trudc.

Kha ning hép phu As(V) cia HTC450 bj anh huong boi ion SO, ¢6 Ig do ion SO~
cung dién tich voi HAsO,” nén cé sy canh tranh hip phu cia cic anion nay dbi voi HTC4¢
din dén hap phu asenat lén HTC450 giam nhung khong dang ké.

5, KET LUAN

Hydrotalcite dugc téng hop bing phuong phap déng két tia hydroxyt magie va nhém
mudi clorua trong dung dich pH 9-10 diéu chinh béng Na,CO3 va NaOH sau khi rura sach li
khé va nung & nhiét d6 450°C co cdu tric 16p va co kha nang hap phy anion, giéng nhu sét ani
tw nhién. Kha ning hdp phu ciia hydrotalcite dbi véi arsenate ion 12 317,4 ug/g, ion clorus
nong do 250 mg/l khong anh huong dén kha ning hip phy asenate cia hydrotalcite
Hydrotalmt‘é‘ ¢6 thé si dung lam vit liéu hap phu asen trong nudc.
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SUMMARY

The study of adsorption of arsenate ion onto calcinated hydrotalcite was carried out.
Hydrotalcite was synthesised from.magnesium chloride (MgCl,.6H,O) and aluminium chloride
(AICI; 6H,0) with the molar ratio of Mg: Al =3 : | in the solution of Na,CO; atpH 9.0 -10.0.
The hydrotalcite was calcinated ‘at different temperatures 350°C, 450°C, 550°C and 700°C and
were testet for adsorption of As(V); fmm the water. Among calcinated hydrotalcntes the product
®alcinated at 450°C gives the i, adsorption capacity for asenate ion in solution having pH
value from 8.0 to 10.0. The. iof capacity of hydrotalcite calcinated at 450°C for arsenate
ion is 3174 ug/g. Presence of chlonaé‘m& sulphate anions in solution lower than 250 ppm does
not affect on adsorption oﬁ m hydrotalcite. S
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