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Bdi hdo nay trinh bay phuang phdp tong hap Zeolit X tic cao lanh c6 bo sung 
thity tinh long. Anh hudng eua thdi gian gia hoa va th&i gian ke't tinh trong sir eo 
mdt cua chat tao phitc (Co.) da dirac nghien ciht. Cdc ke't qua thi/c nghiem da chi ra 
rdng, khi co mdt Co., dieu kien tong hap Zeolit X thich hap Id: 72 gid gia hda a 
nhiet dp phong va 24 gid kit tinh a tthiet dp 95'C 

This paper reports a method of X zeolite synthesis from kaolin and liquid glass. 
The effect of aged and crystallization time in the presence of the complexon (Co.) 
was studied. Obtained experimental results indicated that, in the presence of the 
complexon, the suitable conditions for the synthesis of X zeolite were aged time for 
72 hours at room temperature and crystallization time for 24 hours at temperature 
95'C. 

DAT VAN f)t 

Nghien curu t6ng hop zeolit noi ehung va zeolit X noi rieng tir cao lanh la 
vSfn d6 vCfa mang ^ nghia ly thuye't, vfira mang y nghia thirc tiSn. Mac dij zeolit X 
da duoc t6ng hgfp tilr cao lanh [1-3] nhung den nay vSn chua c6 phuong phap nao 
to ra uu viet. 

Bdo do nay trinh b^y ke't qua chuy^n hoa cao lanh thanh zeolit X voi su tham gia 
cua cha't tao phiic (Co.), D6ng th6t, nghien curu anh hucmg cua thcri gian gia hoa v^ 
thcfi gian ke't tinh nham gop phSn tim ra cac di6u kien thich hop d^ t6ng hop zeolit X 
CO ham lugmg tinh th^ cao tfir cao lanh Viet Nam. 

THl/C NGHlfiM 

Tie'n hanh hoat hoa miu cao lanh bang axit HCl 4N theo ty le rdn/ long = 2/3. Sau 
do mSu duoc Ipc rira bang nu6c cat de'n het ion CI. sa'y kh6 roi nung trong khong khi 
3gi6 6650"''C. ' 

De' tdng hop zeolit X va nghien ciiu anh huong cua th5i gian phan irng den qua 
trinh chuy^n h6a cao lanh, h6n hop phan umg duoc tao thanh tu cao lanh da xu ly axit 
HCl, thiiy tinh long, Co. va NaOH, theo ty le mol: NajO/ AI2O3 = 4,0; SiOj/ AlsO:̂  = 
4,0; Co./ Me""̂  = 1,2 va H2O/ AI2O3 = 160 (Me""*" la cac cation c6 kha nang tao phiic 
trong cao lanh). Qua trinh gia h6a 6 nhiet dp phong trong khoang thoi gian 0 - 96 gid, 
ke't tinh 6 95"C trong khoang thdi gian 24 - 72 gio. Ket tOa dupe Ipc, riia bang nude 
ca't de'n pH = 7, sa'y kh6 6 105"C, sau ciing dupe nghien va ray den kich thudc nho hon 
0,15mm. 

Cdc san ph^m duoc chup tren may nhiSu xa ronghen (XRD) SIEMENS D5005 va 
mSy h6ng ngoai (IR) IMPACT FnR-410 cua CHLB Due, d6ng thdi dupe xac dinh 
dung lupng trao d6i ion (CEC) va kha nang ha'p phu khi SO2 (A) 6 trang thai tinh 
irong Cling dieu kien. 
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KtT QUA VA THAO LUAN 

Cac dieu kien l6ng hop, ket qua xac dinh CEC, A va d6 chpn Ipc tinh the cua cic 
m3u dupe trinh bay trong bang I. 

Bang 1: Dieu kidn tong hop, CEC. A va do chpn loc tinh the cua cic miu. 

M^u 

1 

2 

3 

4' 

5 

6 

7 

Thcri 
gian gia 
hoa, gior 

0 

24 

48 

72 

96 

72 

72 

Thcri 
gian ket 
tinh, gia 

24 

24 

24 

24 

24 

48 

72 

CEC, 
meg/ 
lOOg 

209.5 

227.4 

279.5 

287,7 

286.6 

261.5 

243.7 

A, % 

3.0 

3.3 

23.3 

23.8 

23.8 

22.4 

19.6 

Do chon loc linh the xac dinh theo 
XRD,% trong hrpng 

Zeohl P, 

75.3 

74.1 

0 

0 

0 

0 

0 

ZeohlX 

0 

0 

85.2 

91.9 

92.0 

85,2 

78.6 

a-quartz 

0 

0 

0 

0 

0 

6.9 

13.5 

Ilht va 
microline 

24.7 

25.9 

14.8 

8.1 

8.0 

7.9 

7,9 

L Anh huong cua then gian gia hoa h6n hop phan umg 

Pho XRD va ph6 IR ciia cac m^u 1 -̂  5 tuong ung voi thoi gian gia hoa 0 -̂  96 
gid. sau do kcl tinh trong 24 gid dupe trinh bay tren hlnh I va hinh 2. 

Tir hmh I va bang 1 nhan thaV: mSu I va mAu 2 chi chura zeolit P, voi ham lupng 
khong khac nhau nhieu, ngoai ra con chua illite va microline la cac tap chat trong 
nguyen lieu chua chuyen hoa het. Mac du CEC kha cao nhimg ket qua xac dinh A 0 
cii 2 mfiu nay deu ihap la do zeolit P, hdu nhu khong hap phu khi SOj. 

Trong cac mau 3, 4 va 5, CEC va A deu tang Icn ro ret. Ph6 XRD xac nhan ham 
lupng zeolit X trong cac mau nay rat cao. tang dSn theo thdi gian gia h6a va tuong d6'i 
tin dinh sau 72 gid lam gia. 
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llinh I: Pho XRD ciia cac mau 1, 2, 3, 4, 5 

Ket qua ghi phd IR ciia 5 mau tren cung cho hue tranh tuong tu nhu ph6 XRD. 
MiUi 1 va 2 da hoi lu day du cac dam ph6 dac trung cho zeolit P,. con mSu 3, 4, 5 chiia 
mpi diim ph6 dac trung cho zeolit X [ 11- Do la cac dam ph6 d vung l(X)4 - 985, 755 -
742, 681 - 677. 610 - 574 va 466 - 435cm '. Ngoai ra, ph6 IR cua cac miu tren con 
xuai hiCn cac dam ph6 d 835 va 480cm '. Day la cac dam ph6 dac trung cho dao dtfng 
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.̂w.t ««.i5 vua iicu R.CI /M-OH trong mang bat dien cua khoang set noi chung [5] da 
xac nhan sir t6n tai ciia illite va microline. 

O cac mSu 3, 4, dam ph6 574 cm' dac 
trung cho dao dpng cua vdng kep 6 canh trong 
zeolit X [I] CO cudng dp tang dan. dieu nay 
cho tha'y ro m^u 4 c6 ham lupng zeolit X Ion 
hon d mau 3 nhung lai tuong duong vdi mAu 
5. Tom lai, tir cac ket qua thu dupe, c6 th^ riit 
ra nhan xet sau: Thdi gian gia hoa c6 anh 
hudng manh de'n qua trinh chuyen hoa cao 
lanh da nung thanh zeolit. Khi thdi gian gia 
hoa dudi 24 gid tao thuan Ipi cho su hinh 
thanh zeolit P,. Khi thdi gian gia hoa tilr 48 -
96 gid uu tien tao thanh zeolit X va 76 gid la 
thdi gian gia hoa thich hop cho vice ket tinh 
tao ra zeolit X. 

Nhu vay, qua trinh gia hoa gel c6 lien quan den sir hda tan cac chat ran 
aluminosilicat trong h6n hpp trudc khi ket tinh, dac biet la su depolime hoa gel 
aluminosilicat [6]. Vi moi trudng phan ling c6 dp kiem manh (pH - 13) nen su hda 
tan dAn gel xay ra manh me khi keo dai thdi gian. O mSu 1 va 2, voi thdi gian gia hoa 
ngan, nen dang monome va oligome silicat ngung tu thanh dang polyme voi su uu tien 
hinh thanh mam tinh the c6 cau true vong 4 canh, do vay sau khi ket tinh san phfim la 
zeolit Pi. Con d cac mfiu 3 -̂  5, vi thdi gian gia hoa dai hon nen uu tien hinh thanh 
mdm tinh the c6 ca'u triic vdng 6 canh thoang hon. bdi vay san phdm tcing hpp la zeolit 
X. Ket qua nay cho tha'y chat tao phiic Co. c6 the da dong vai trd dinh hudng qua trinh 
ke't tinh tao ra san pham mong mudn, dong thdi c6 the con lam tang toe dp tao m^m 
nen chi sau 24 gid ket linh da tao thanh zeolit vdi ham lupng Idn. 

2. Anh huong cua thdi gian ket tinh 

Pho XRD va phd IR ciia cac mlu 4, 6, 7 vdi thdi gian gia hoa 72 gid va thdi gian 
ket tinh 24, 48, 72 gid - duoc mo ta tren hinh 3 va hmh 4. 

Hinh 2: Pho IR cua cac mau 1-5 

J jt-ciihit X 

VNU-HN-SlEMENS 0600S 

Hinh 3. Pho XRD ciia cac mau 4, 6, 7 

f.S3 



Quan sat hinh 3 cho thay khi tang thdi 
gian ke't tinh, cudng dp pic dac trung ciia 
zeolit X giam din, dong thdi la su Idn len cua 
a-quartz (26 = 26,65"). Nhu vay, ke tiJ sau 24 
gid ket tinh trd di, da c6 su chuyen pha zeolit 
X thanh a-quarlz. Nhan dinh nay cung dupe 
phd IR (hinh 3) xac nhan. Dam phd 694 cm ' dac 
trung cho a-quartz [6] c6 cudng dp sac net dan 
khi keo dai thdi gian ket tinh. Day la nguyen 
nhan lam cho CEC va A giam dan tir mau 4 
den mau 6. 7. 

Nhu vay, thdi gian ket tinh thich hop cho 
viec tdng hpp zeolit X trong dieu kien thirc 
nghiem tren day la 24 gid. Dieu nay, mdt lin 
nua. CO the ihay vai trd ciia chat tao phuc 
trong qua trinh long hpp zeolit X la xuc tien 
hda tan gel aluminosilicat. dinh hudng ca'u 
true, tang cudng dat den dp qua bao hda cua 
dung dich, tao dieu kien thuan Ipi cho sir hinh 
thanh va Idn len cua tinh ihe. 

Hmh d Phn IR run rnr nuhi d f\ 1 

KfiT LUAN 

1 - Da lien hanh chuyen hoa cao lanh nung thanh zeolit khi c6 chat tao phurc 
(Co.) 

2 - Thdi gian gia hda gel co anh hudng quan trong den qua trinh ket tinh zeolit. 
Khi thdi gian gia hda dudi 24 gid uu lien tao san phaim zeolit P,. Khi thdi gian gia hda 
tren 48 gid tao thuan Ipi cho sir hinh thanh zeolit X, irong do thdi gian gia hda 72 gid 
d nhiet dp phong va kel linh 24 gid d 95'C la cac dieu kien thich hpp de long hpp 
zeolit X tir cao lanh (da xu ly axit va nung) va thiiy tinh long. 

3 - Chat lao phuc (Co.) cd the da dong vai trd xiic tien qua trinh hda tan din 
gel. dinh hudng cau triic va ihuc day qua trinh ket linh tao thanh zeolit. 
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