ArdaL A la Te Tuswuaasn Tusia

|
# |

)
"
|
A

Fe 3 U a a
Fnatiwudii udwilssasnn@nenamEnga uSan dnTrudda mninde

. AUE T Vit 115
RN INAITHIN Y

ISBN 974-569-702-8
) 4‘ a - by o
aranazasimnInandy jﬂﬂaan'nmnaa

015697
: Ho&OogA@



ISOPROPANOL SYNTHESIS FROM PROPYLENE

AU Inenineng
I T SRR TR

Department of Chemical Engineering
Graduate School
Chulalongkorn University
1988
ISBN 974-569-702-8



Thesis Title Isopropanol Synthesis from Propylene

By : Miss Arunwan Punyaporn
Department Chemical Engineering
Thesis Advisor Associate Professor Wiwut Tanthapanichakoon

Accepted by the Graduate School, Chulalongkorn University in
| for the Master’s Degree.

....Dean of Graduate School
aya, Ph.D)

W .Chairman

i atayaprasert.)

9l (Associate I]of jsrlo '

’Qﬁ’]ﬂ\ﬂﬂim URIAINYAY



‘DFMIATI dunase @ msdaiasn 21 1079 InsWIu0RaT NTns A& (ISOPROPANOL
SYNTHESIS FROM PROPYLENE) a.f§men : sA.av.T4a  shemswnfldpa,
230 v,

1019 Insvn uoApNA LAS) wian nTvs Afuuall  Tauon Austa L5 SUARTEY Wunaufinssiuuy
nadu gamaaosfiasa 1dirtian nindnnavasndfiufadatudedestum s dansou diiffosnaimb
uazgnoanuUUMAI I sanuA N 100 u::mmﬁﬁ'atwaﬂaq@m 400°9 sty UARTu AT Tuuuy
gYolan Ao ‘IQILmumqu-ﬂ‘ta"laﬂﬁhﬁmm“nwlp 3 Sio /Al 0 /Na20 =66.7 : 20.3 : 12.3
=nnum.ﬂﬂuus‘l’uw;ﬂiqlmumﬂu'lmﬁulmhﬂsj ums-d“-um'lm aqnuamsﬁnmmﬂ‘tmu

/ sdadann 2,000 ¥u” ffq 8,000 ﬁu
uazsugaugiann 200°9 auﬁfi-;mm 230% nan.'.wﬁéqm'\ﬁy‘ﬂt’inﬁ'ﬁﬁmaﬂawwsmuaaa~amm

W F18nnsHueelaTdinem Haaae tﬁwumumq

Amsunaans L 81d 1Udlnugasls 1oAY 97finA NG 75 psig A A udis 181 A1UA Ty

v01 10T Ins v uoaiia §ada 2, 'a/ﬁms LsaUARSe . L1101 azifudumugmpann 200%
7 rwaﬁaamqu sy 0411 ¥ NY 21 YYD LAR FeTUIN
my:s_g 000 9w % wazmIns 105 psig UfiSun
tfaa}qs\yqﬁlﬂmnmoﬂaT‘zITwwnuaae)-:émﬁa 2.33 Tua/
°~zl‘ mq:‘jm 75 psig uarmINLT2181d1Ua 8,000 ehu

y .r

ot A

) Al ) 'J:‘ia. -
:nﬁaouur&@;}mmmaawaq A5 . T stz YR dad

auffsUs zum 250°9 wazt
Aonmpfdasiu 250°9 Taefiadny
914 LAvea zfiumnngs aguuan
ammw'umﬂ?uﬁ.z\%‘tm o

a1nn1 s LU L Aivuaa Tunag
GY"JLS‘Q‘UQ?@U'HL'UUTQILﬂUNNOS‘ﬁlNYmN’IﬂFEFi'uantﬂéﬂ‘lﬁaauua') uALA AL ALASN T AUy

sio /Al (¢ /Na (o) Tuﬁ"lunﬁé’m'mﬁuva‘u 87. 7"“'“7‘ 3 5} wa=ANdea LxLuuuoaYElm/
’J?aau‘l.un ‘ﬂaﬁé‘m‘mm#}'. 5Bl OxNay =9.6 : 2.36 : 11.2 wWuan
nSwag mg:mnﬂm'msmua_mwmn 1943 L\Jénmunﬁafm (LA mmwﬁw:“um LSUUAAS UL TR A udfn
oilasta 15 U o avViE T/ 5%au1um £ mApadns L 813 1UATnag na i founnutet foulefliusoy

-~ » . -~ ¢ a2 rved) ) b L
WFioumile wardelu 2-Oafiuitunandavaouls Gathd i lagnianan Usztanuazdhsadou

Us znouwoada Ly sUBAE thiitimsn ndonns dat Fiv 1wl ot T nsoRdasits L s TUART U AAR Alua 2
3 iAo oovi§lnm/B8ooulun

ﬂ‘lﬂa‘]ﬂ "Jﬂ']nTTIJ.L-ﬂJJ

4 &4 aaq ﬂ sJ
- a - aguIvoHan ATOLTITU UATTUL
a1vmIm WIAINTTUL ALY i Utv

& v
Umsdnm ....2531 muNo¥eoIIIMITNM - O1 T WlINN.




ARUNWAN PUNYAPORN : ISOPROPANOL SYNTHESIS FROM PROPYLENE. THESIS
ADVISOR : ASSO. PROF.WIWUT TANTHAPANICHAKOON, Ph.D. 230 PP.

Isopropanol was catalytically synthesized from C H_ and H O in a
through-flow tubular reactor. The constructed reactor se% v6vas made of
polished stainless steel to prevent corrosion from H_O and was designed to
withstand a pressure of 100 atg at a maximum tempera%ure of 400°C. The
zeolite catalyst was NaY composed of SiO_/Al_O_./Na O = 66.7 : 20.3 : 12.3.
The NaY catalyst was ion-exchanged to H—% fo%m for“use in the synthesis. It
was found that selectix_;:}_ty for isopropanol generally increased with space
velocity from 2,000 hr to 8,000 hx and with temperature from 200°C to
230°C. Above 230°C the selectivity ﬂbr}soprOPanol tended to decrease. With
respect to space time yield (STY) it was d that maximum isopropanol STY
of 2.33 mol/l-cat.hr occured at 8,000 hi+" when the pressure was 75 psig.

The STY generally increased as tenp_e_a}rature increased from 200°C to 250°C. It
begin to decrease when temperature ?xceeded 250°C. With respect to product
distribution it wag found that”at a temperature‘higher than 250°C, with space
velocity 2,000 hr = and p¥esstxe 105 psig, side reactions would predominate.
Overall, the optimum s;:?}f:;e yvield of isopropanol was o_b_ierved to be 2.33
ig

mol/l-cat.hr at 230°C, énd ‘space velocity: 8,000 hr.

4 -
:

e/present experimental results with those cbtained
ing an ionsexchanged Na-mordenite calalyst but
with a different composition (SiO. /Al O_/Na O '= 87.7 : 7.3 : 5.1) and also an
offretite/erionite mixed tg’]_.yg;:‘comggge.d £ si0 /A1203/Na O/K_O = 70.8 :
15.6 : 2.36 : 11.2 revealed that the Ei;iaiitative éffectS of “reaction tempera-
ture, pressure and space vaioci,!t‘y-- were guite similar for all the three cata-
lysts. The offretite/ericﬂii;?:;qatalysi-:-‘_ﬁqye the highest isopropanol yield
under comparable conditions and had 2-butene as by products, while the other
catalyst had not. It was obyious that catalyst type and composition wielded
a great effect on isepropanol syntheésis, and the best catalyst of the three
studied was the offretite/erionite mixed catalyst. -/
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