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TONG HQP ZEOLITE A TU KAOLIN
BANG PHUONG PHAP THUY NHIET

Lé Thanh Phuéc’ va La Van Thai'
ABSTRACT

Zeolite A, a white powder, was synthesized by the hydrothermal reaction of activated
kaolin (metakaolin) derived from commercial kaolin, a low cost mineral, with sodium
aluminate. In this study, the effects of added quantity of sodium aluminate, concentrations
of sodium hydroxide solutions on the characteristics of zeolite A and the yield of the
product have been studied. The morphology of zeolite A crystals was determined using
scanning electron microscopy (SEM) and it was shown that particles had a cubic shape,
characteristics of standard zeolite A.
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Title: Synthesis of zeolite A from Kaolin
TOM TAT

Zeolite A, la san phdam bét mau trdng, dwoc tong hop bang phan vmg thiy nhiét kaolin
hoat hoa (metakaolin), san phdm chuyén héa cia kaolin thieong mai, mét loai khodng cé
gid ré, ¢6 bé sung sodium aluminate. Trong nghién ciu nay, anh huong ciua hrong
sodium aluminate thém, nong dé dung dich sodium hydroxide trén hinh dang va hiéu sudt
san pham dwoc nghién civu. Hinh dang ciia zeolite A dwoc xdc dinh bang anh hién vi dién
tir quét (SEM). Két qua cho thdy ching cé hinh ldp phicong déu, ddc trung ciia zeolite
A chudn.

Tir khéa: Zeolite A, kaolin, metakaolin

1 PAT VAN PE

Zeolite 1a mot dang vat liéu xOp co thanh phin chi yéu 1a cac khoang chat
alumino-silicat c6 kha ning hap thu cac ion kim loai ning ciing nhu chét hitu co
doc hai, da dugc timg dung trong rt nhiéu linh vuc quan trong nhu dau khi, xtr ly
moi truong, loc dau, y té, trdng trot, chan nu6i, lam chat tdy rira,... Mic du vay
nhung trong nhleu nam qua, Viét Nam Van phéi nhap ngoai zeohte v6i gia dat. Vi
thé, ngay nay co rt nhiéu nghlen ctru dé téng hop zeolite tir cac nguyén lidu ré tlen
c6 sin, dé (dép mg dugc nhu cau sir dung ngay cang cao cua xa hgi. Trong sd
nhimg ngudn nguyén liéu do, kaolin (dat sét) 1a mot loai nguyén lidu rat doi dao va
day tiém niang. Kaolin 1a mot loai khoing sét c6 thanh phan xip xi
Al,05.28i0,.2H,0, ti 1& Si/Al ~ 1 (Lé Db Tri et al., 2008), trong khi dé zeolite A
¢6 thanh phén 2.04 Na,0:1.00 Al,05:1,75 Si0,:70 H,O hay Si/Al = 0.75 (Hellmut
G. K. et al., 1999), do vay co thé tong hop zeolite A tir ngudn kaolin bang cach bo
sung aluminum dudi dang sodium aluminate dwoc diéu ché tir aluminium sulfate
(Alx(SO4);.18H,0).

! Khoa Khoa hoc Ty nhién, Truong Dai hoc Cén Tho
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Nbi dung cta bai bao nay s& cha yéu trinh bay phuong phap thiy nhiét tong hop
zeolite A tu kaolin, khdo sat cic yéu t0 anh hudng dén hinh dang va kich
thudc hat.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Nguyén liéu

Kaolir}, sodium hydroxigie, nh~6m sulfate, hydrochloric acid st giung cho téng hop
¢6 xuat xtr tir Trung Quéc. Mau kaolin dugc phén tich thanh phan hoa hoc va hinh
anh chup SEM cua cac mau zeolite A tong hop dugc thyc hién ¢ Phong thi nghiém
Chuyén sau, Pai hoc Can Tho.

2.2 Phuwong phap

Qui trinh téng hop nhu sau: Hoat hoa kaolin ¢ nhiét d6 cao tao metakaolin, sau d6
bo sung sodium aluminate va sodium hydroxide, r6i dem két tinh trong dic€u kién
nhiét d6 va thoi gian thich hop s€ thu dugc zeolite A.

Két qua phén tich thanh phan hoa hoc cho thdy miu kaolin nguyén liéu c6 ham
lugng silic kha cao (Si: 24.5%, Al: 16.2%; Si/Al ~ 1.46) nén qua trinh tong hop
zeolite A can bo sung thém nhdém dudi dang sodium aluminate (dung aluminium
sulfate hOaC Alz(SO4)3)

Pi¢u ché metakaolin

Kaolin ban dau dwoc ngam voi dung dich HCl 6M trong mdt ngay dém, sau do loc
va rira nhiéu 1an voi nudce cat dé loai sit. Kaohn sau khi d4 rua sit duoc say kho va
nghlep thanh bt min. Sau d6 dugc cho vao cde st va nung & 900-950°C trong 2
gio dé chuyén hoa thanh metakaolin.

Chuyén héa metakaolin thanh zeolit A c6 sir dung lwong nhom bo sung

Tao dung dich NaAlO,

Can moét lugng can thiét aluminium sulfate roi hoa tan vao nude cat cho tan hoan
toan. Dung dich thu dugc cho tac dung véi mot lwong NaOH vira du dé tao két tua
Al(OH);. Sau d6 dem loc va rira véi nudce cit ta thu duge Al(OH);. R6i hoa tan
AI(OH); véi lugng vira di dung dich NaOH 4M thu dugc dung dich NaAlO,
trong sudt.

Téng hop

Can khéi lugng 10 g metakaolin, cho vao d6 dung ‘dich NaAlO, da diéu ché & trén
(c6 hodc khong), thém vao dung dich NaOH ¢6 noéng d6 xM cho vira di 200 ml.
Dung may khuay tir khuay déu trong 1 gio va d€ gia hoa trong thoi gian 1 tuan.

Tiép theo tién hanh dun hon hop trén ¢ nhiét do 100°C & céc thoi gian khac nhau.
Sau khi dun, dé ngudi, loc, raa va say kho thu duoc san pham.

San phém duoc chup anh SEM dé x4c dinh hinh dang tinh thé tao thanh.
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3 KET QUA VA THAO LUAN
3.1 Anh huéng cia ndng dd NaOH Ién hiéu suit tdng hop zeolite A
Bing 1: Két qua ciia sy thay dbi ndng do NaOH 1én hrong zeolite A thu dwgc

Khdi hrgng metakaolin (g) ~ Nong do NaOH (M)  Khoi lwong sian phim (g)

1 5.81
2 6.27
10 3 7.86
4 8.65
5 8.45

Khi ndng d6 dung dich NaOH ting dan, luong san pham ting dan. Tuy vay, khi
ndng d6 NaOH cao, khéi luong zeolite A thu duge c6 khuynh huéng giam. Hon
nita lwong NaOH du trong nudce thai nhiéu. Do d6, ndng d6 NaOH 4M duoc chon
cho céc khao sat tiép theo.

3.2 Khdo sat anh huwéng ciia thoi gian thiy nhiét

Khi thay doi thoi gian thiy nhiét tir 2 dén 5 gio cho thy ring sau 4 gio dun khoi
lugng san phdm thu duoc nhi€u nhat (Bang 2). Tuy vay, tinh thé zeolite A thu
duogc co kich thudc rat nhé va con lan nhiéu silic oxide (Hinh 1).

Bang 2: Két qua ciia sy thay ddi thoi gian thity nhiét 1én lwgng zeolite A thu dwoc

Khdi hrgng metakaolin (g) Thoi gian dun (gio) Khoi lwgng san pham (g)
((g)metakaolin
2 8.10
3 8.41
10 4 9.16
5 9.01

Hinh 1: Anh SEM séin phdm khéng bd sung AL(SO,);
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3.3 Khao sat anh huéng ciia lwong nhém bo sung

Bing 3:Két qua ciia sy bd sung lwong aluminium sulfate 1én khéi lrgng san phidm thu dwoe

Khoi lwgng metakaolin (2) o} 4 yong AlL(SO4); (2)  Khéi lwong sin phim (g)

metakaolin
7.5 10.45
10 15.29
10 15 9.45
20 15.95

Hinh 2: Anh SEM séin phdm bd sung 10 g Al,(SO,); (hinh gbc va hinh phéng 16m)

Két qua cho thiy khi lugng aluminium sulfate bd sung ting dan tir 7.5 g dén 15 g
thi khi thém 10 g khdi luong san pham thu duoc 13 cao nhat, tinh thé ¢ hinh khdi
lap phuong kha dong déu, kich thudc cua hat zeolite A vao khoang 1-1.3 pm
(Hinh 2) rat Iy tuong cho sy phan tan trong nudc, co nhiéu ung dung trong san
xuét chat tdy rira. Khi lugng aluminium sulfate ting 1én (20 g) thi khdi lugng san
pham c6 ting nhung bén canh tinh thé zeolit A c6 nhiéu loai tinh thé khac phat
sinh (Hinh 3), dong thoi cac tinh thé nhom oxide ciing hién dién (hinh cudn len) do
lwong nhom du tao thanh, co thé thay 15 trén hinh phong 16n (Hinh 4). Do véy khi
lwong aluminium sulfate b6 sung c6 khéi lugng twong dwong vé6i lwong metakaolin
s& cho zeolite A thu dugc co tinh chat mong mudn tét nhét.

Hinh 3:Anh SEM sin phim b sung 15 g (a - trai) va 20 g AL(SO,); (b — phai)
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Hinh 4: Anh SEM sin phim b sung Al,(SO,); phéng 16n

Tdng két cac két qua thi nghiém cho thiy ring san phim zeolit A tong hop duoc co
dang bdt mau trang, hat min, khong tan trong nudc, cd dang hinh tinh thé lap
phuong cua zeolit A chuan, hat vuong vuc rat déu, hi€u suat hinh thanh tinh
thé cao.

4 KET LUAN

Di tong hop duge zeolite A bang phuong phap thiy nhiét tir kaolin co bd sung
aluminum du6i dang sodium aluminate, cac yeu t6 anh huong dén do tinh khiét,
hinh dang va kich thudc hat da dugc khao sat. Piéu kién tdi wu cho tong hop zeolite
A tir kaolin duoc tim thdy 14 dung dich NaOH c6 ndng d6 thich hgp khoang 4M, thoi gian
thity nhiét khoang 4 gio va lugng nhom sulfate b6 sung thich hop tuong duong véi
lugng metakaolin v&i nhi€t do cua phan ing thuy nhiét dugc gilr ¢b dinh 1a 100°C.
Hinh dang va kich thu6c hat da dugc xdc dinh bang phuong phap chup hinh SEM.
Diéu kién tién hanh tong hop kha ém diu. Hoa chit dung cho tong hop kha phd
bién va dé mua. Hy vong trong tuong lai thi nghiém c6 thé tién hanh véi qui mé
16n hon va tién t6i nghién ctru san xuit dé dap tmg dugc nhu cau zeolite A cho
cong nghiép va doi song ngay cang ting ¢ nudc ta.
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