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Abstract

The purpose of conducting research was to study the effect of heterogeneous catalyst,
namely FAU-, BEA- and MFl-type zeolites on the catalytic cracking of acrylic to recover monomer
or valuable substances using a high-pressure batch reactor under oxygen-free atmosphere. The
results showed that the cracking of acrylic at a temperature of 300 °C could occur in the presence
of zeolites. Acidity of three different types of zeolites seemed to vary dependently on framework
structures, in spite of their quite equivalent SiO,/ALO, ratios. The degree of zeolites acidity
significantly influenced the product distribution in gaseous, liquid and solid form whilst the
composition of the liquid fraction directly related to the shape selectivity of the zeolites. FAU type
zeolite was found to be the most appropriate catalyst for recovery of monomer or valuable
substances including methyl methacrylate monomer since it yielded highest liquid products up to
83 weight percentages whereas MFI type zeolite with high acidity was effective in producing gaseous
and solid products. In this research, approximately 21 to 26 weight percentages of monomer could

be recovered, depending on the zeolite used.
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WAYRLASANLASUNITATIUAYLIINUITEY
L0a%d LAliAead 910A Juuin 3-5 Tadluns 198
Tuianateds 100,000 nYusielua faussufAzen
Foladildluanuifed fo Fuswiisedlolas
%Un MFI (Zeolyst International, USA), BEA (Std-
Chemie, Germany) Wag FAU (Tosoh Corporation,
Japan) Ingsassufiisendleladvlin FAU Wunns
mMinogiliiey (dealuminate) M1u35v09 Ngam-
charussrivichai waz Az [16] wAanldlunns
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IunsSn/Aninasuldeaimesuaasuada (TG/DTA,

PerkinElmer Pyris diamond, USA) na@aun19g

795

L‘U?isJ‘uLLUawgmﬁﬂﬁuaaazﬂ?aﬂiuﬁmqmmﬁ 50-
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Tulasiau (N, adsorption/desorption measure-
ment, Micromeritics ASAP 2010, USA) 1@ @
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(BET) audsiu autianudunsa (acidity) 284
Floladnagevlnsldinaiianisansusululiey
wuulusunsugungil (TPD-NH,, Micromeritics
AutoChem Il 2920, USA) [17] Tutasgaungil 50-
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fraction) Lagnandusivosnaldiunin (heavy
fraction) SpeasualAveIndnue (% yield)
ANUNT0AUINAINENNTST 1
M .
Y (%) = =24 x 100 (1)
Mgy
1neil Y;(%) Ao Sosaznaldvesnaniud My,
Ao UIAUBINANAUINVDILTY YBILRAINN
VDURANUT 3oUAE LAy M, Ao UIalSUAUYY
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BYASEAN ﬁﬁﬁmwmaaummmﬁaL%ﬁLidUﬁﬁ%m
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N15NAABY 3 51 AIUIMMIALRAE (mean) wag
ﬁauﬁmwummgm (standard deviation, SD)
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N153LAT1ENBIAUTENBUVDINER
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uhalasunvnsiswAvunaaunlnsuns (GC/MS,
Shimadzu GC-MS-QP2010, Japan) lagldadans
Aoaulwla DB-5ms (0.25 Hadluns x 30 AT x
0.25 lulasiums) d8idesduniant a 9ns1nns
naluneduy 1.51 Jadanssewdl Anusudadu
0.444 Lun 303U qaungiinaduil 40 aaen
WaLGed d1nSunTaNdnAuLAalIonIdIU
aUan (Snsrdiuszninesnsinisinavesuiad
syeiaresnsinsinaveuiadnaedul) Wi
2:1 LagdMSUNS Y INAR NIV LNAILLTD
elrianudutusovay 10 lnedsuins lagly
Asuauladalvaludviazate (Sigma-Aldrich,

Switzerland) waglddnsd@ruauan 100: 1
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& a v & &
WunsilasuluasluugnnNTouyNay

miﬁmimﬁa;@miLuﬁauLLUmma

AMUSDUNNANIINUATI9AY YN IAFIUITOANUUA
1A91N52UIUNTEANGIYBIDEASANTY AISYinlae

Tdgaumngilaisinia 300 eernwaidoa Fadu

v
o

Uil & AunlednsINTgedsuvidngsan

v
o =2

YINAANYAIVINNLY AatuuITedIndanly

798

[ ' o o v A

QUNTAINAT AIMFUNIINARDINITUANFIATATS
Uffisu1vetarasanmieiasosujnTaindnuiugs
wuuuundsely

aaa

3.2dnwnsaulivasdaisaufnten
Usznn@lalad
3.2.1 duguine asrUsenauniuall
uaziuifag e
N15NTIVABUANYAUENITUF Y
31/1m%méhLs'wf]ﬁ%mﬂﬁxﬁﬂmEﬂ%’mﬂﬁﬂﬂmgm
wusidienduaziUSeuieuiugukuuInsgIung
L?ﬁumL‘U‘u%’ﬁLaﬂ%‘uaﬂ%‘lalaﬁmﬂgmﬁﬁagamm 1ZA
Kan1sMAdeUNUiNgULIUNsAaLuuSdiond

vosglaladudasing q feguil 3 fdnvanlufiaid

'
a

FIULAULAZANTANINTILAAITILATITIINEN
auysaluaziduszilou drumiaguideauused

onduasdusufisendleladulin FAU, BEA waz



Ui 27 aviuil 5 Auere - Aa1AL 2562

15815 IMermansiasinalulad

MFI fiusnglutiuaenadosiulassairendnaes
Flolad USY (Beta) hay ZSM-5 A1ua1AU B3A
Usgnaumaaiiaiiasizidiemaiaiendlsd
WgeatsatrudaiuninsalnUuazuanslugy
gnsdUTENINTANHeoraiundlAYNAY 30
dmiudusaufizendleladviin FAU (USY) wirfiu
25 dmsusssuisendlelasduiin BEA (Beta)
waz MFI (zsM-5) Tuwnigfivunngngudsduin

ndeyanisgadunarnisatglulasiaulagly
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@1A15 BJH aunsaesasuanannluteslanadl

L

AuUANdn
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wuesdnsufizendloladuandlily
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A15197 1

JLLLLLL W

ukdqumwdﬁu
i

“ﬂkm_w/ o
\J\J‘ J"u

AR s SRR (
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10 20 30 40 50 60 T0
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9]
[l
=p.
W

Ufisewilasing 9w (@) FAU (USY), (b)

[

FAU (USY) > BEA (Beta) > MFI (ZSM-5) anu¥ad e

M19199 1 dnvazanthvesiaissufisendlelad

BEA (Beta) wag (c) MFI (ZSM-5)

wlp® | JUWUUXRD® | SIO/ALO, | wwngwgu © iR g ¢ | Usinaustumdangn ©
lolad | (mugudeya 1zA) | ratio ° A (m*¢™ (mmol g?)
FAU usy 30 68.1 1,310 1.68

BEA Beta 25 34.7 466 1.94

MFI ZSM-5 25 314 309 2.21

Aasgianguuuunsidenuusidend; nssimamalinendisdngeaisawudanivsalny;

C

Awnandayanisgaduiaznsaelulasulagldaunis BIH; ‘Aunmandeyanisgaduwaznisnie

Tulasiaulagldaunis BET; “inszvinndeyanisaeuenlundowuulusunsugaumail

3.2.2 gudinnudunse

AudunsavesiaLs s jisend
ToladlugUrosuTuadiunusnsasanun
(Number of acid sites) asavaeulagldinaiinnis
aguolidowuulusunsugamgilaseylily
A19199 1 Fanudndndeufjaserieauaied
Usinassumansaianunuanssiuiiondniios
Lﬁaﬂmﬂﬁé“mmamwdﬂa%ﬁmeiaasgﬁmﬁ
AoudslnatAssiulaganuisalissanuyUsnm
frumdansananunannuinlutesladadl M

(ZSM-5) > BEA (Beta) > FAU (USY) uananniimana

799

Junsavesdaseufisendleladlugivesminuus
YBIAUNUINTA (Strength of acid sites) lauseiiiu
ndeyaguugiiinnisaeuesluielagld
Fasuendyaruiinnuanyurn1TUANUITLUY
imdBeudauandlugu ¢ Fauvudiasdldfinng
gneiesluszdu R® > 0.99 lunnyadeya nanis
Aipszidyaafiadliifiuimginssunisane
wonlanflewinlaly 3 ¥rvaumgll nd1fe YIausn
Wunisaeuenlufizeenaindiuniinsngeou
(Weak acid sites) lagiigns1n13A18g9ga (gon

#in) o gauvgiuszana 110 - 140 samlgaLgua
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Fftaeadunmsmeuesluiyoonandumtinga
na1s (Medium acid sites) lneildnsinisaeean
f 9auMnNUTEIIM 160 - 230 BeANTaLTUE Lay
Pegavinedunismeneuluieoanainsiumiia
N3AL33 (Strong acid sites) lngildnsnnsAeEsEn
 gamgligend 320 ssreaBeatuly
USRI SAT I UNAIUAINY
wssannsafwaldniuildnsmesiumis
nsnwsazrdafaiuaninalilusuil 5 Fawuindaise
Unsendleladalin FAU (USY) SuUSunasuns
nsausanaznsanatsiesiigaluussnidaise
URRs v lunedidasaufasedleladuin

MFI (ZSM-5) wana1n3¢iUSUIUAILIIINITANA1S
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