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# # 5570932221 : MAJOR CHEMICAL ENGINEERING
KEYWORDS: ETHANOL DEHYDRATION / ALUMINA-SILICA CATALYST

PATTARAPORN DUSITSATHITKAIWAN: ETHANOL DEHYDRATION OVER LA-
MODIFIED ALUMINA-SILICA CATALYST. ADVISOR: ASSOC. PROF. BUNJERD
JONGSOMJIT, Ph.D., 63 pp.

This research investigated the effect of lanthanum (La) modified alumina-
silica catalyst to ethanol dehydration by varying amount of La in catalysts from
0.5 to 3 wt% that was prepared by wet impregnation method. La-doped alumina-
silica catalysts were characterized by XRD, SEM, EDX, NH3-TPD, TGA methods and
were studied catalytic activity in ethanol dehydration during 200 - 400 °C with

fixed bed reactor. Activity was represented through with ethanol conversion and
product selectivity. A remarkable catalyst was tested about stability. From a
result, it was found that La was highly dispersed form without basic phase
structure transformation. The weak acid was increased, whereas the medium-
strong acid site tended to decline after addition. Weak and medium-strong acid
sites correlated with selectivity of products that was explained that diethyl ether
was raised while ethylene became lower. From stability of catalyst, no
transformation about activity was found for 19 hours. The coke deposition on a

surface of catalyst reversed to the amount of La loading.
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3.2.2 TURUNTSANYIUATEIN15VINUIB N IURE

1. wReNdseUFAsen 0.05 nduldludiunansveandosufnsaifignanslily
LALRN

2. wibnevuea 100 uag 30 faddnsturinuidmsusnwan1iydud
YDILONIUDA

a 23 s

3. WafhgorsnauliriudnlunwIssufnsal mmesnsinisiua 50 faddns

a

ADUIN

Qe

' a

4 Asngunnliidiaruaugumgil 200 psrgadsaLazieA AT oISy
wseauluin 190 Tan

5. muamagjﬁ 200 sarwaduainusuussenamdua 1 il

6. asanmzduiveslemuea Inaafgersnoulirudivinuiace
sns1nslva 50 faddnseeund Wuan 1 Halus

7. Uoulatemueaitiaiesfnsal

8. ymaiurdnsuruazilviinsiiiesediedinssineaeumand
(Gas chromatograph) kuutaulossuluiwdyu (Flame lonization
Detector)

9. memgumnilyal 200 - 400 s walByaTURgiUFULUUNNTANY)

3.3 MTIATIRANANBAIZVBIRILIIUHATEN

= a L4 a v ag 1
3.3.1 LAIDYILATISUNITNTSLASINELDNDY

(X-ray diffraction; XRD)

lodmsuAnwisneazidonveslasesiawan (Bulk crystal structure) uag
29AUTENOUNINLAL (Chemical  composition) ¥R TIUHATEN T
ANNFNNUSTVDIANTUTZNOUAI ﬁ“‘ugﬂLmengmwumaﬁﬁLaﬂsﬁ Taela
\A394 SIEMENS D5000 X-ray diffractometer Ingldnsunsadves Cuky 939

msfnw 107 - 90 ° FeflAmuazidunvesnisiaguiniy 0.02°
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3.3.2 nfesganssAUdianasauLUUdINTInLaTaUNIalIATIZAE 1B INA I

(Scanning Electron Microscope SEM and Energy X-ray Spectroscopy;
EDX)

THAnudnuneiiui wwn worguimesiuseUfite anmsonanidnua
nsnsrngdmilulaseasngania Tlunsfnwivilia Ui uagnisnszangves
padUsEnouswestiufisen lufitindosganssmisidnaseuuuudesnsin
14 JEOL mode JSM-5800LV waggunsaiiias1eisnasdanadsauly Link Isis

Series 300

3.3.3 wadlansaneuanluiefien1siiuguuginuunslusunsy

(Temperature Programmed Desorption; TPD)

TiRnwantRanudunsavuiuiiadussujisen Inswniosiie Micromeritics

chemisorp 2750 Pulse Chemisorption System Tun1svaaeanIou@ILg

Ufinsen 0.1nsuldlunasaumzuiigdeinan Quartz yinnslaanuauludise

Y

¥ [

)|
fisemeiediaey 25 JaddnsdouNgamgill 400 oM LwaLByd 63139
0

[l
D
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Y
Ufisengnvilvesluaniizdudimeneulnile 15% lufiedideuigumgil 120
) I = 1Y 3 o 1 = 1% 22 a a
psmgal@ed  1Wuian 30 uiil  wdsnduvinbilawenlutedefnegiayu
ntudsuisengniinnudeusin 40 lidu 800 asrwalduamedng 10
aernwalleaneu YsinauweuluilleNeanuignasiaiamedygyiuainisi

AN3oU (Thermal Conductivity Detector)

3.3.4 p3a93Azin1silasunlasinunlinvasasiagandeaaudanisnanusou

(Thermogravimetric analysis; TGA)

TifnsUSunamsusuinIzuuisUifsemdnldau legldasedle
Diamond Thermogravimetric waz Differential Analyzer (SDT Q600, TA
instruments) FsaURTeN 5 TadnTugninSeuuazgniiauiouann 30

perwadualuidu 800 aeAIwaLRed AR88RI 10 BaFwaLTuaRauU
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XRD) ﬂﬁmqamiﬁﬁﬁtﬁﬂmauLLU‘Udamim (Scanning Electron Microscope; SEM) qﬂﬂiaj
AIIENEITINGIU (Energy X-ray  Spectroscopy; EDX) wialian1smeueuluiilesiy
miLﬁmqmmﬁuwé\gﬂmumu (Temperature Programmed Desorption; TPD) e
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4.1.1.1 1A5993ATISINITNSLF9TIF oY
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1] 4.6 NM3NTEAEFeteNTAULY N) MLSIUHATETEN ¥) Fusauisenezgiungan
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M15197 4.1 99AUTENBUUUNUENIVBIFILIIUATEN

Wosiduslaeiindn

LU sen
Si Al O La
SSP 44.0 0.0 56.0 0.0
ALSSP 121 33.9 539 0.0
0.5LaAlSSP 17.5 304 512 0.9
1LaAlSSP 16.8 30.8 504 20
2LaAlSSP 16.6 309 49.9 2.6
3LaAlSSP 18.1 2> 511 3.7

4.1.1.3 wailan1sareusnluidenenisiiugamgiuuuaalusunsy

wadailddmsuinuuimaanuiunsawazauusmesnsaludassuiasenlae
ymanUinawenlulefivdesesnaindassufiseniigamaiiingg nan1siasgiuanads
m5197 4.2 Tngagsinisutansadifinnuussseuitrsgumgll 100-300 esrwaifoauas
AnussULnansannigamginnnnin 300 ssrwaldea aznuinilevinsuiulgasse
UfRsehonaunmiin mafiuuiinauauniuasiliimnansnseuluiiaujiseiezad
udamdanuiiniuain 0.003 1 0.008 Tuasionfusissufize Tuvngiivinmnsatiy
nansdanniiunliiuanasann 0.055 Wu 0.031 luadenduiissfiizer waunmiuiiiuasly
danasiaUsuunIngaukarUIuNaaINYaLLIIU AT

A13199 4.2 USunaunsaludaissufjisen

USinansalumbeluadensusaisewdisen  dasdwunsngeu

Fseunsen

Urunasdiaunn 20U ﬁgwm sioUUNanwIN
ALSSP 0.055 0.003 0.058 0.056
0.5LaAISSP 0.055 0.009 0.064 0.154
1LaAlSSP 0.045 0.004 0.049 0.082
2LaAISSP 0.045 0.009 0.054 0.200

3LaAlSSP 0.031 0.008 0.039 0.248
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4.1.1.4 1A509ATIzYNsIURIUUUA s i Yasa s inga e mauTAN19A U TOU
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ANAINAIIINLALLAUNUL

S =y
_H\\\
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v '
v A

A1519% 4.3 Wesiduduintiniuieliuazasusuiiindu

v

YR aaa s @& &0 v a - I Aa X
FLIIUNNIEN Waswusiminiveld  wWesiusmsuauniniuy

ALSSP 1193 12.63
0.5LaAlSSP 14.04 14.43
1LaAlSSP 10.35 10.68
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= o = =2 s s ¢ a %
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s & ¢ a & a o 9 v aaa a
Wesigudnisiigunlasreeniueagelunugamgidmiunndsalisen Tuvuei
gamndl 350 - 400 sarwadea Wesiduiniswasuwlawesenuealifinisudsuulas

@ a o o aaa a  aa °o g v s & & =
ag 197 n1saukauntulufsUisenergiiungan Mliesidudnisiudsuudas
dll = (Y] v ! aaa ay vy [ =~ a <

vadenueaanaulaWisuiu duseuisenlilagnuiuuse iesnnusinuanuduna
I8 99uv09AL39U A e Tuudlduanas Asuanslumisnail 4.2 1anukaunItiy na
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4.2.1 AN YBIANIIUGNTEN

4.2.1.1 ip3a9TiAs1ziinsiasuudasiminvesarslngerdenaaudinieniiuiou
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