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Tom tat: 

ZeolU 3A da dugc tdng hgp thdnh cdng bdng phucmg phdp kit tinh thiiy nhiit 
Cdc phuang phdp ddc trung da cho thdy zeolit 3A tdng hgp dugc cd do axit vd dd 
tinh thi cao. 

Anh hudng ciia nhiit do hdp phu tdi qud trinh hdp phu tgo cdn tuyet ddi sit 
dung zeolit 3A quy md phdng thi nghiim vd quy md pilot da dugc nghiin cim khao 
sdt. Kit qud cho thdy nhiit do thich hgp nhdt ddi vdi qud trinh hdp phu quy md 
phdng thi nghiim Id 100 C, ddi vdi quy md pilot Id 115 C. Nguyin nhdn ciia su 
khdc nhau ndy la do su phdn bd nhiit do khdng ddng diu trong thdp hdp phu a 
quy md pilot. 

Abstract: 

3A Zeolite Mas successfully synthesized by hydrothermal crystallization. The 
characterization methods showed that the synthesized material has high acidity 
and crystallinity. 

The effect of adsorption temperature on the absolute alcohol production using 
3A zeolite for the laboratory and pilot scales was estimated. The optimum 
adsorption temperature for the laboratory scale is 100 C and the pilot scale is 
115 C. The different could be explained by the non-homogenous distribution of 
temperature in adsorption toM'er of pilot scale absolute alcohol production 
system. 

I. MO DAU 

Cdn tuyet ddi khi dugc pha vao xang nhien lieu cda the giiip dgng ca hoat dgng hieu 
qua ban do chi sd dctan ciia nhien lieu sau khi pha se tang len va qua trinh chay se de dang va 
triet de hon [1]. Xang pha cdn dugc coi la nhien lieu sach va than thien vdi mdi trudng do cd 
lugng CO thai ra chi bang 80% so vdi xang nhien lieu (xang ElO). Ngoai ra, cac khi khac cd 
trong khi thai nhu NOx bay SO2 ciing giam dang ke [2-4]. 

Cdn tuyet ddi cd the dugc che tao bang nhieu phuang phap nhung phd biln hien nay 
la phuang phap chung cat dang phi [5] va phuang phap hap phu loai nude bing chit hip phu 
ray phan tir [6]. Phuang phap hap phu sir dung chat hip phu ray phan tir cd mgt so uu dilm 
nhu: khdng sir dung tac nhan cd tinh dgc, hidi thg ciia chit hip phu kha cao theo thdi gian lam 
viec, giam tieu hao nang lugng, thiet bi cau tao dan gian, de van hanh, cd thi cbl tao trong 
nude. 

Cd nhieu >'eu td cdng nghe anh hudng den hieu suat qua trinh hap phu va chit lugng 
cdn san pham nhu nhiet do hap phu, tdc do ddng nguyen lieu, nhiet do giai hip, do chan 
khdng... Bai bao nay trinh bay anh hudng ciia nhiet do din qua trinh tao cdn tuyet ddi khi tiln 
hanh qua trinh d 2 quy md phdng thi nghiem va quy md pilot (nang suat 5 lit/gid). Su thay ddi 
nay rat cd y nghia khi nghien ciiu chuyen quy md san xuit. 
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II. T H V C NGHIEM 

l.Tong hop vat lieu 

Gel dugc dilu cbl bang each trgn lan dung dich NaA102 vdi dung dich silic tir thiiy 
tinh Idng va khuiy diu trong vdng 1 gid tao gel ddng nhat cd cdng thirc nhu sau: 
3Na2O.Al2O3.2SiO2.80H2O. Gel thu dugc tiep tuc dugc chuyen vao binh teflon va dugc ket 
tinh d 100°C trong 6 gid. San pham thu dugc cd dang bgt trang min va dugc trao ddi ion vdi 
KNO3 IM dl tao thanh zeolit 3A. 

2. Che tao con tuyet doi 

So do nguyen ly he tao cdn thi nghiem va quy trinh thi nghiem phuang phap hap phu 
ddng dugc dua ra trong hinh 1, bang 1. Sau khi thuc hien xong 1 chu trinh hap phu-giai hap, 
can lugng cdn thu dugc theo thdi gian, lugng cdn du thu dugc va lugng cdn-nudc giai hap 
dugc sau khi hap phu. Tinh toan cae thdng sd nhu dung lugng hap phu nude (bang lugng cdn-
nudc thu dugc khi giai hap), tir dd se ve dugc dd thi lien he giiia ndng do edn san pham thu 
dugc theo thdi gian va lugng nude hap phu theo thdi gian. 

Bdng I. Cdc buac tiin hdnh qud trinh hdp phu tao cdn tuyet ddi 

Qua trinh 

Hoat hda (3 gid) 
Hap phu (0,5-1 gid) 

Dudi cdn du (30 phut) 
Giai hap (2-4 gid) 

Toe do nhien 
lieu, ml/phut 

0 
0,3 
0 
0 

Toe do khi 
mang, ml/phiit 

10 
10 
10 
10 

Nhiet do 16 
phan irng, '*C 

350 
100-150"C 
100-150''C 

350"C-400"C 

Nhiet do hoa 
hoi, "C 

0 
120"C 
120"C 

0 

Chu trinh hap phu tao cdn tuyet ddi dugc thuc hien khao sat d 2 quy md: Quy md 
phdng thi nghiem vdi nang suat san pham nhd (30 ml/gid) va quy md pilot vdi nang suat 5 
lit/gid (hinh 2). 

Ngu'ng tu v^ phan tich 
san pham 

Botroi^ " " ^ " " i ; 
Van bon 

nga 

Binh chiia con 
nguyen lieu Ong phan 

ung 
Lii phan irng 

FPinh I. Sa do hi thdng che tgo cdn tuyet ddi Hinh 2. Hi tgo cdn tuyet ddi quy md pilot 

3. Cac phuong phap dac trung vat lieu 

Phuang phap gian dd nhieu xa tia X (XRD) dugc ghi tren may Siemens D5005 (Diic) 
vdi cac dieu kien do: Ong phat tia X bang Cu, vdi budc sdng 1,5406 A. Phuong phap cdng 

. ! _ 27 hudng tir hat nhan Al-NMR do tren may quang phd Bmcker MSL 400 ddi vdi Al d tan sd 
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104,3 MHz. Phuang phap biln vi dien tir quet (SEM) do tren may Jeol JSM-7500F. Phuang 
phap hien vi dien tir tmyen qua (TEM) do tren may Philips Tecnai-10 microscope, mau dugc 
trgn vdi epoxy va cat thanh timg mau nhd cd micro sau dd dugc dua len ludi ddng ed phii 
mang cacbon. 

III. KET QUA VA THAO LUAN 

1. Dac trung vat lieu zeolit 3A 

Hinh 3 va 4 lan lugt dua ra gian do nhieu xa tia X va phd cdng hudng tir hat nhan 
^^Al-NMR ciia mau tdng hgp dugc. Gian do nhieu xa Ronghen ciia mau tdng hgp dugc cd 
hoan toan day dii cac pic ciia zeolit A, khdng lan pha la so vdi phd chuan [7]. Hon niia, dudng 
nen thu dugc kha bang phang, cac pic chinh d 20 = 5-7" va 25-30° cd cudng do rat cao. Tir ket 
qua nay, ta cd the khang dinh mau thu dugc la zeolit 3A, chi tdn tai duy nhat 1 pha tinh the, 
khdng lan pha la, mau cd do tinh the dat -100%. 

Sir tdn tai cua nhdm trong khung mang zeolit cd lien quan den tinh chat axit ciia vat 
lieu (do nhdm tham gia lien ket tii dien TO4 trong d mang tinh the ca sd ciia zeolit). Phd 

Al-NMR ciia mau trong hinh 4 chi xuat hien duy nhat mgt pic dac tnmg do dich chuyen hda 
hgc d khoang 55 ppm. Theo [8, 9], pic nay dac tnmg cho Al nam trong khung mang zeolit. 
Pic d 0 ppm dac trung cho Al nam ngoai khung mang ciia zeolit. Quan sat phd ta thay gan 
nhu hoan toan khdng xuat hien pic. Dieu nay cho tat ca lugng nhdm dugc dua vao trong qua 
trinh tdng hgp zeolit 3A deu nam trong mang ludi zeolit va vat lieu tdng hgp dugc dam bao 
do axit nhu mong mudn. 
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Hinh 3. Phd XRD ciia zeolU 3A 
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Chemical shift (ppm) 
Hinh 4. Phd ^^Al-NMR cua zeolU 3A 

Hinh 5. Anh SEM ciia zeolU 3A 
Anh SEM cua vat li?u lan lugt dugc dua ra trong hinh 5. Anh SEM ciia vat lieu cho 

thay cac tinh the zeoht 3A tdn tai dudi dang lien ket thanh cac khdi hat cau cd kich tbudc kha 
da dang tir nhd den Idn. Hat Idn nhat cd kich tbudc cd 0,7 pm, thanh phan khdng lan pha la. 
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2. Anh hudng cua nhiet do den qua trinh tao con tuyet doi 

Nhiet do hap phu la mgt trong nhirng }'eu td rat quan trgng anh hudng tdi hieu qua ciia 
qua trinh hap phu. Khdng nhiing \'ay. yeu td nay cdn thay ddi theo quy md cdng nghe. Vi vay 
viec khao sat sir anh hudng ciia nhiet do den qua trinh hap phu va den sir chm'en qu\' md la rit 
quan trgng va can phai dugc khao sat. 

2.1. Quy md phong thi nghiem 

I—Il r\V\ h\ /-•M/-V t r t r j x f / ^ i -vr^fiTi rx /^ /-̂ -r-k rr l " Hinh 6 cho thay dudng cong C-T (ndng do san pham theo thdi gian) d cac gia tri nhiet 
do lam viec deu hgp ly ddi vdi quy luat hap phu nude tren zeoht. Khi tang nhiet do hip phu tir 
90 C-150 C, thdi gian lam viec hieu qua ddi vdi qua trinh hap phu (cho ndng do cdn > 99,5% 
theo thi tich) giam din tir 35 phiit (d 90''C) tdi 14 phiit (d 150"C). Dilu nay cho thiy thdi gian 
lam viec hieu qua tdt nhat la d 90*̂ C. Hon nira. sau khi hip phu bao hda. cd hien tugng ciing 
mdt liic cd 2 qua trinh: hap phu \'a nha hap phu. Tuy nhien, hien tugng nay giam din khi nhiet 
do giam. (3 90 C ta thay hien tugng nay la khdng xay ra. 

Dudng cong Vti-t (the tich hap phu hch liiy trong thdi gian lam viec hieu qua theo thdi 
gian) d cac gia tri nhiet do khac nhau trong hinh 7 da cho thiy d 90°C. dung hrgng hip phu la 
cao nhat (> 0.7 ml/5g zeolit 3A. tuong duong vdi > 14% khdi lugng) va giam khi nhiet do 
tang. Neu dua vao nhung ket qua da thu dugc nay, cd thi nhan xet 90''C la thich hgp nhit cho 
qua trinh hap phu. 

Tuy nhien. khi thirc hien d 90'̂ C, cot hip phu da xay ra hien tugng bi tie, thi hien d 
lugng san pham thu dugc bi giam dang ke. Sau mgt khoang thdi gian, san phim lai tilp tuc ra 
vdi lim lugng Idn. Hien tugng nay cd the giai thich la khi cot bi tic, nguyen lieu se bi ddn lai, 
sinh ra ap suat. Den mdt gia tri nao dd khi lugng nguyen lieu bi im tic qua nhilu cdng them 
tac dgng ciia ddng khi mang. ap suat se dii Idn dl thing trd luc cot va kit qua la cdn se bi diy 
ra ngoai. the hien d sir tang vgt lugng cdn san phim. Khi thuc hien qua trinh hip phu d nhiet 
dp 100 C cac gia tri thu dugc ve thdi gian hip phu hieu qua, dung lugng hip phu hieu qua tdt 
ban nhieu so vdi cac nhiet do 130°C va 150V. Mat khac, cac gia tri nay khdng it ban nhilu 
so vdi nhiet do 90°C. Ket qua thu dugc cho thiy nhiet do hieu qua nhit doi vdi qua trinh hip 
phu nude tao cdn tuyet ddi d quy md phdng thi nghiem la 100°C. 

Khoang thoi gian 
lam viec hieu qua 

20 . 0 eo 80 100 120 1.0 

Thoi gian, phiit 

Htnh 6. Dudng cong C-T a cdc nhiit do hap 
phii khde nhau (quy md phdng thi nghiim) 
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Thoi gian, phiit 

Hinh 7. Ducmg cong V,i-t a cdc 
nhiit do hdp phu (quy md phdng thi nghiim) 
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2.2. Quy md Pilot 

Viec khao sat anh hudng ciia nhiet do d quy md pilot dugc tien hanh tren he tao cdn 
tuyet ddi quy md pilot nang suit 5 lit/gid, d cac nhiet do 105°C, 115°C va 135°C. Tir cac dd 
thi C-t hinh 8, ta nhan thiy thdi gian lam viec hieu qua khi thuc hien qua trinh hap phu d nhiet 
do 105"C la tdt nhit (dat 265 phiit). Ci nhiet do hip phu 115°C, thai gian larn viec hieu qua la 
240 phut va d 135'̂ C la 170 phiit. Tuy nhien, thuc nghiem cho thiy khi tiln hanh thuc hien 
qua trinh hip phu d nhiet do 105°C, thap hip phu da xay ra hien tugng tic lam cho cdn bi giir 
lai trong thap tuang tu nhu hien tugng da xay ra d 90°C d quy md phdng thi nghiem. Dieu nay 
din tdi thap lam viec khdng dn dinh, se khdng tdt cho he thdng khi lam viec lien tuc d quy md 
Idn. Ngugc lai khi thuc hien d cac nhiet do cao ban (115°C va 135°C), hien tugng nay khdng 
bi xay ra, tdc do thu hdi san phim lien tuc va diu dan. Hon thi niia, dung lugng hap phu thu 
dugc (% theo khdi lugng) d 115°C dat cao nhit (105°C: 6,2%; 115°C: 7%; 135°C: 6,7%). 

265 phiit 

150 200 

Thoi gian, phiit 
Hinh 8. Dudng cong C-T a cdc nhiel dd 

hdp phu khdc nhau (quy md pilot) 

Tu cac nhan xet, nit ra nhiet do thich hgp nhat vdi qua trinh hap phu d quy md pilot la 
115^C. Ket qua nay la diem khac nhau so vdi qua trinh tao cdn tuyet ddi quy mo phdng thi 
nghiem (nhiet do hap phu tdi uu la 100°C) do sir phan bd nhiet do khdng ddng deu dgc theo 
chilu cao ldp hap phu ciia thap hap phu d quy md pilot. 

IV. KET LUAN 

Da tdng hgp thanh cdng zeolit 3A. Cac ket qua dac tnmg cho thay vat lieu tdng hgp 
dugc cd do axit va do tinh the cao. 

Nhiet do thich hgp nhat cho qua trinh hap phu tao cdn tuyet ddi quy md phdng thi 
nghiem la lOO^C, ddi vdi quy md pilot la 115°C. Day la sir khac biet do su thay ddi vl quy md 
ciia he tao cdn tuyet ddi. 

Ket qua ciia nghien ciiu cd y nghTa trong viec nghien cim chuyen quy md cbl tao cdn 
tuyet ddi tir phdng thi nghiem sang quy md pilot va Idn ban nira. 
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