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NGHIEN CU’U HAP PHU ION Cd*, Pb**
BANG SET TONG HOP TUONG TU HYDROTALCITE

Nguyén Vin Sirc

TOM TAT

Hop chét hydrat cta nhém va magié (STH) tuong tw sét hydrotalcite trong tw nhién da duoc diéu ché
trong dleu kién phong thi nghiém. Phuong phap thi nghiém gian doan déi véi STH duoc nung (tir 100
- 500° C) dé hap phu Pb va Cd. Céc két qué thu duoc cho thdy & pH tir 5 dén 8, thoi gian can bang
hép phu dat duoc khodng 40 phat va dung luong hép phu I6n hon 98 % déi véi ca hai nguyen t6 Pb
va Cd. Khi nhiét dé nung bét dau ter 300°C tré 1én, STH hép phu rét manh hai cation cta Pb va Cd.
Bang phuong trinh hép thu dang nhiét Freund//ch dé dw doan dung lwong hép phu. Két qué cho thay
mot gam STH dwoc nung tor 300°C dén 500°C hép phu 250 mg Cd va 150mg Pb.

ABSTRACT

The compound of magnesium aluminum hydroxide hydrate (STH) like hydrotalcite in nature was
prepare in our laboratory. The adsorption bath experiments of calcined STH ( from 100 — 500 OC) to
adsorb Cd and Pb were carried out and the results obtained shown that the adsorption capacity of
calcined STH more than 98% at pH from 5 - 8 with contact time is about 40 min for both elements. The
effect of calcmed temperature on sorption ability of STH was observed. When calcined temperature
From 300°C, calcined HTS strongly adsorbs cations of Cd and Pb. By using Freundlich isotherm to
predict adsorption capacity of calcined STH for Cd and Pb founded that one gram of HTS adsorb
about 250 mg and 150 mg per gram STH of Cd and Pb respectively.

I. MO PAU

Hydrotalcite 13 mot loai khoang sét c6 cong thirc MggAly(CO3)(OH) 16.4H,0 véi cau
tric 16p. Cac 16p trong mang ludi tinh thé chong xit 1én nhau mang dién tich duong ciia cation
Mg”" va AI’". Xen giita cac 16p 1a anion CO3 *” va céc phan tir nuée. Do ¢ kha niang hap phu
rat manh cac anion, va c6 kha nang tai tao lai cAu trac tinh thé sau khi phan huy nhiét [1,2,3],
hydrotalcite rit dugc quan tdm nghién ctru diéu ché dé 1am vat liéu hap phu cac hop chat hitu
co va vo co.[4,5,6,7, 8].

Cadimi (Cd) va chi (Pb) 1 nhimg nguyén t6 c6 doc tinh rat cao. Khi tham nhap vao co
thé, Pb lam ton thuong cac co quan bai tiét, Cd gay ra bénh gion xuong (9, 10, 11). Ngudn 6
nhiém Pb va Cd chii yéu tir nudc thai ché bién quing k&m (Zn), tir nude thai cua cic nha may
ché tao pin, ac quy, tir khoi thai cdc nha may nhiét dién ddt nhién liéu hoa thach... Ham luong
cho phép cua Cd va Pb trong céc nguén nuéc dung cho sinh hoat va nudi trong thuy san cia
Viét nam: Cd: 0,01ppm; Pb: 0,1ppm d6i véi nude sinh hoat; Cd: 0,005 ppm; Pb: 0,1 ppm do6i
v6i nude nudi trong thuy san [12]. V61 ham lugng rat nho nhu vay can phai kiém soat chit
ché lugng Cd va Pb trong cac ngudn nudc dic biét 1a nhimg ngudn nudc duge sir dung dé xir
1y cho muc dich sinh hoat.

Nhiéu phuong phéap lam sach lugng vét Pb va Cd trong mdi truong nude di duge cong
bd [13, 14, 15]. Cac phuong phap nay c6 thé loai bo duge Cd va Pb dén cap ham lugng cho
phép. Tuy nhién, gia thanh xir Iy van con dit va twong ddi phirc tap vé thiét bi cong nghé. Dé
nang cao tinh hiéu qua vé mat kinh t& va dé sir dung, chung toi da tién hanh nghién ctu diéu
ché sét tong hop (STH) c6 thanh phan tuong ty hydrotalcite va nghién ctru cac diéu kién hap
thu ion Cd*" va Pb*" @& 1am sach cac ion nay trong cac ngudn nude bi 6 nhidm.
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II. THU'C NGHIEM
1. Piéu ché vat liéu hap phu

Dua vao phuong phap diéu ché cua cac tac gia trong cong trinh [8], qué trinh diéu ché
STH duoc tién hanh nhu sau:

Hoa tan 29,02 g MgCl,.6H,0 va 14,48 g AICl;.6H,0 trong 200 ml nuéc cat (dung
dichl). Can 64 g NaOH va 11,44 g Na,COs cho vao chéu thuy tinh dung tich 10 1. Hoa tan
hon hgp bang 4 lit nude cat (dung dich 2).

Tir buret cho timg giot dung dich 1 vao dung dich 2 trong diéu kién khudy tron va &
nhiét do phong. Trong qua trinh két tia can phai duy tri pH ctia hdn hop tr 9 — 10. Céc qua
trinh tiép theo duoc tién hanh theo so d0 trong hinh 1. Phan tich thanh phan Al va Mg trong
STH thu duoc bang phuong phéap chuan véi dung dich chuan EDTA 0,05N véi chi thi ETO
d6i v6i Mg va bang phuong phap so mau dé xac dinh Al. Po cudng d6 phirc mau cua ion A
v6i Aluminon ¢ pH = 5 — 6 bang may quang phd UV-VIS Biochrom Libra ¢ budc song
550nm [16]. Phé nhidu xa tia X cua tinh thé STH vé&i buc xa CuKa duge ghi trén thiét bi
BRUKER AXS model D8 ADVANCE cua Vién Vit liéu — Vién Hoa hoc.

Tach va rira két tia bang li tim.

A\ 4

Chuyén két tia vao cdc thiry tinh chiu nhiét, dung tich
1 lit. Tron ket tia voi nude cat. PE hon hop trong 10
nung & nhiét do 80°C trong thoi gian 48h.

v

Tach két tua bang li tam. Sdy két tia & 100°C trong
thoi gian 24h.

Nghién két tia thanh bot. Nung két tia & nhiét do
200°C, 300°C, 400°C va 500°C trong thoi gian 5h. Béo
quan cac mau nung trong binh hut am chura silica gel.

\ 4

Hinh 1. So d6 diéu ché két tiia STH

2. Nghién ciru diéu kién dnh hwéng dén sy hip phu Cd ** va Pb**

Dé khao sat cic anh huong dén sy hép phu ion Cd*" va Pb>" cua STH, bao gdm anh
hudng cua pH, nhiét d6 nung, thoi gian tiép xtic va danh gid dung lugng hap phu cua STH.
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Ham luong Cd va Pb trong tat ca cac mé thi nghiém duoc ldy bang micropipet tir dung dich

chuén Cd va Pb c6 néng d6 Img/ml. Sau khi cin bang hap phuy, dung dich mau dugc ly tim

dé tach pha rin. Xac dinh néng 6 Cd va Pb trong pha 1ong bang phuong phap vol ampe hoa

tan str dung thiét bi Metrohm 797 VA Computrace v6i dién cuc thity ngan treo (HMD) trong

dung dich dién ly c¢6 pH = 4,2 ctia NH; — CH;COOH va KCI 3M. Cac két qua thu dugc trong

tat ca cac thi nghiém 1a két qua trung binh cua it nhét ba 1an thi nghiém trong cing diéu kién
da chon.

I1. KET QUA VA THAO LUAN
1. Pic trung ciia sain pham tong hop(STH)

San pham sét STH diéu ché dugc ¢ dang két tinh thé, mau trang (Hinh 2). Thanh phan
Mg va Al tinh theo MgO va Al,O; trong cac mau két ta thu dugc dua ra trong bang 1. Thanh
phan Mg va Al trong cac 1an két tua twong ddi 6n dinh. Sét tong hop khong bén trong dung
dich c6 pH thap. Khi dung dich c¢6 pH < 4 san pham bat dau hoa tan va tan hoan toan khi pH
cua dung dich <1, trong vung pH > 4, xuat hién dang keo — mot dic trung cua cac loai sét khi
ngam trong dung dlCh nuée. Phd nhidu xa tia X cua tinh thé STH dua ra trong hinh 2 va cta
hydrotalcite tinh khiét trong hinh 3 [4]. C6 thé thiy trong tinh thé STH c6 dinh dic trung cia
ion CO;” tai d = 7,62 A° c6 cudng do 16n hon nhiéu so véi hydrotalcite tinh khiét.

Bing 1. Két qua phan tich thanh phan Mg va Al trong STH

Mau AL O3 (%) MgO (%)
STH-1 | 39,08 +1,03 | 15,70 0,98
STH-2 | 40,00+ 0,67 | 16,40 £ 0,45
STH-3 | 38,97 +1,78 | 15,34 +1,77

Hinh 2. San pham STH
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Hinh 3. Phé nhiéu xa tia X cua tinh thé STH
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Hinh 4. Phé nhiéu xa tia X ciia hydrotalcite tinh khiét [4]

2. Nghién ciru kha niing hip phu ion Cd** va Pb**
2.1. Anh hwéng ciia nhiét dp nung

Céc khao sat vé kha niang hip phu ion Cd** va Pb*" ciia STH sau khi nung san phim &
nhiét d6 100°C, 200°C, 300°C 400°C va 500°C cho thdy bét dau tir 300°C, STH hip phu rat
manh hai ion cta Cd va Pb véi hiéu suat hap phu dat 98% ddi voi Cd va 96,7% dbi véi Pb
(hinh 4). Kha ning hap phu manh Pb va Cd & nhiét d6 cao ciia STH 1a do qué trinh mét nudc
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va phan huy nhom COs> thanh CO, thoét ra khoi mang ludi tinh thé va & giita cac 16p xuét

hién anion O> d& dang tao lién két hydro v&i cac hydrat ctia ion kim loai. Ngoai ra, trén bé

mit tinh thé STH khi nung & nhiét d6 cao, cac 16 x6p tang 1én nhiéu hon so v6i STH duogc
nung & nhiét d¢ thap [8].

——Cd =Pb
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Hinh 5. Anh huéng ciia nhiét d¢ nung dén kha nang hap phu ion Pb** va Cd’" ciia STH

2.2. Anh hwéng ciia pH

Kha nang hp phu ion Cd va Pb ting dan theo chiéu ting pH va dat d&én cuc dai tir pH > 7
(Hinh 6). Su hap phu Cd va Pb ting theo chiéu ting pH. Khi & pH thép, trén bé mit ciia STH
tap trung ion H™ va tao thanh mét 16p dién tich duong ngin can sy khuyéch tan cia Cd** va
Pb”" 1én bé mit ctia tinh thé STH. Khi pH ting cao, dién tich 4m ting 1én (do ion OH chiém da
s0) 1am ting luc hat voi cac cation t6i bé mat tinh thé STH. Do d6, s& lam tang kha ning hap
phu cac ion Cd** va Pb*".

——Cd —=—Pb
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Hinh 6. Anh hwéng ciia pH dén kha nang hap phu Cd** va Pb*>* ciia STH

2.3. Anh hwéng ciia thoi gian tiép xiic

Tir cac két qua chung t6i thu dugc khi khao sat thoi gian tiép xuc cua STH voi cac dung
dich chira ion Cd*" va Pb”" trong diu kién khudy tron (Hinh 7) c6 thé thy téc do hap phu hai
ion nay xay ra kha nhanh. Sau thoi gian 40 phut da dat duoc can bang hap phu.
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Hinh 7. Anh huéng cia thoi gian tiép xiic dén sw hdp phu ciia STH véi Cd** va Pb**

2.4. Xdc dinh dung lwong hip phu Cd va Pb ciia STH

i Dé dy doan dung lugng hap phu Cd va Pb cta STH, ching t6i sir dung mo hinh hap phu
dang nhiét Freundlich :

Qi =kCi'" (3.1)

Trong d6: Q; = 1a lugng Cd hodc Pb hap phuy trong pha ran (STH), mg/g,
Qi = (Cp-Cy)/m

Cy = ndng d6 Cd hoic Pb ban dau, mg/l

m = lugng can cia HTS, g

k= hé sb Freundlich

C; =ndng d6 Cd hodc Pb con lai trong dung dich ltc cin bang, mg/l

1/n = hé sb phu thu duoc tir thue nghiém

Céc két qua nghién ciu sy hap phu theo dang nhiét Freundlich cua Cd va Pb dua ra
trong bang 1 va 2. B¢ thu duoc céc gia tri ke va I/n , lay logarit phuong trinh (3.1):

Log Q; = log kr+ 1/n logC; (3.2)

P thi biéu dién mdi quan h¢ gitra log O; theo logC; trong phuong trinh (3.2) la mot
duong thang, krla khoang cach tir géc d6 thi to1 di€m giao nhau cua duong kéo dai ngoai suy
cua do thi vdi truc tung va 1/n 1a hé s0 goc cua dd thi. Gia tri R?, krva 1/n cua Cd va cua Pb
thu dugc dua ra trong bang 2. Cac két qua thi nghiém va duong cong hép phu dang nhiét
Freundlich cia STH d6i véi Cd va Pb dua ra trong bang 4 va 5, hinh 7 va 8.

Bing 2. Cdc gid tri thu dwgc bang thwc nghiém theo phiwrong phdp
do thi ciia phwong trinh dang nhiét Freundlich

Nguyén tb R’ ky 1/n
Cd 0,927 0,004 | 0,70
Pb 0,971 0,028 | 2,40
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Bing 3. Cdc két qua thi nghiém hdp phu ding nhiét Freundlich ciia ion Cd**

N@)ng do Luong | Nongdo Cd con lai trong Nong do Cd hap Thé tich hép
ban dau, Cy | can STH | dung dich khi can bang C, phu trén STH phu
(mg/l) (2 (mg/T) (mg/l) (ml)
10 0,326 0,037 9,962 10
50 0,979 0,033 49,96 10
100 0,871 0,338 99,66 10
150 1,172 0,581 149.,4 10
200 0,718 10,40 189,6 10
250 1,130 3,848 246,1 10
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E 0 0.0005 0001  0.0015  0.002  0.0025
Luwong Cd trong dung dich sau khi ¢n bing hip phy, mg/
Hinh 7. Puong cong hdp phu dang nhiét Freundlich ciia Cd
Bing 4. Két qua nghién ciru hdp phy ding nhiét Freundlich ciia Pb**
Nong do Pb Luogng Nong do Pb con lai trong Nong do Pb hap Thé tich
ban dau, Cy | can STH | dung dich khi can bang C. phu trén STH hap phu
(mg/l) (2 (mg/l) (mg/l) (ml)
10 0,735 0,128 9,872 10
50 0,518 2,698 47,30 10
100 1,077 1,741 98,25 10
150 0,877 9,565 140,4 10
200 1,468 5,247 194,7 10
250 1,451 9,696 240,3 10
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Hinh 8. Puong cong hdp phu dang nhiét Freundlich ciia Pb

) Dung lugng hép phu x4c dinh duogc theo phup’ng trinh hép phu déng nhiét Freundlic dat
deén 250 mg/g STH doi véi Cd va 150 mg/g HTS doi véi Pb.

IV. KET LUAN

Sét tong hop c6 cau triic tuong tu sét hydrotalcite dugc ching téi diéu ché va co kha
nang hap phu rit cao ddi véi cac cation ctia Cd va Pb véi dung luong hdp phu 125 mg Pb /g
STH va 230mg Cd /g STH. pH hép phu thich hop cho hai ion Cd*" va Pb*" trong ving pH rat
rong (tr 5 dén 8). Thoi gian tiép xtic dé dat cAn bang hap phu chi sau 40 phut trong diéu kién
khuay tron. Day 1a nhiing két qua budc dau. San pham diéu ché dugc sé duogc tiép tuc nghién
ctru dé 1am vat liéu xtr Iy cac ngudn nudce bi 6 nhiém Cd va Pb.
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