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ABSTRACT

Crude natural gas dehydration is one of the most important processes in
petrochemical industry. In this work, a sol-gel alumina was used to remove water from
a simulated natural gas stream. Sol-gel alumina achieved its purposes via the hydrolysis
- of aluminum alkoxide at 85 °C. The results showed that the sol-gel alumina prepared
by this technique was a microporous alumina having a high surface area. In addition,
calcination of this alumina at high temperature yielded lower surface area.
Interestingly, this sol-gel alumina provided a high water adsorption c‘apacity and low
desorption temperature. It can be postulated that condensation of water, which requires
less energy for desorption, must take place in the adsorption step. Desorption of water
molecules was easy at 100°C, indicating that bonding between alumina surface and
water molecule was not so strong. For the competitive adsorption between
hydrocarbons and water, it was found that the sol-gel alumina preferentially adsorbed
water to hydrocarbons. At the beginning of adsorption process, hydrocarbons were
adsorbed on the alumina surface, but were later desorbed by the replacement of water

molecules, which possess higher affinity to alumina than hydrocarbons.
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Condensation : -MOH +ROM — % -MOM- + ROH (2.2)
n3n -MOH + HOM- ———» -MOM- +H,0 23

¥

i iAaE, A i T 3
TuseniedRnsonsuduminiseni vy pregellation (Gonzalez liazAme, 1997)
@ g o e ﬂ . - Gg a& : - Y "1 as
A1 11UYN3e1 hydrolyze 18% condense AAEITUIA  hydrolysis iNayulathgniaud 1 luda-
y o s o . . o = 7 &
aen lasavazarsTuneanegedinaiiums intermediate 33uvie Tod Inmesveinsa dedenndes -
r [ . " ¥
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i . o 1 1 " o, =
(mesopore) Ying 1A% Benziger (1993) uaasldimuinsaiiasosunnmsisalfnsolsemnsa
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up3en' 14 1a833 BET (Brunauer-Emmer-Teller) I8N 153515 HANN MR (characterization)
’3 " oo s [ i v .
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HISUWIY (specific surface _area)mnm'sv;wi‘fu"luTmmuﬁﬂ_mﬂqﬁmﬁ 5 3@ (5 points nitrogen
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T ¥ 3
vaporizer) 19111 WU sz uLIRE AR Ay lunTgAd

2, a4

¥ 3 r
lddetmsgaduniiiinasiuusIuuInan AN AIVIUU UV 19BIVB

o
o o ] o

In399 TGA udathufimiminGudu 1‘1"111ﬁ'nmmﬁ':laeim'?"lﬁnﬁﬂmﬁumsmmﬁgnﬁuﬁnadu
ﬂ'ﬂlﬁ"ﬂﬂﬁaﬁ’uﬁufﬁuqmﬂqﬁ‘n?anmxﬁ"aqmwQﬁumﬁ"mthﬁnmﬂﬁuuuﬂm TRumunn
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s I08ns 20 ssmaidur dewdi udasnuiguugiliaiin 250 semiwaiFor
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surimninasdi ﬂ’J"ﬁJ‘iﬂ'LIﬂ'l3ﬂﬂ‘f§"l.l1;l"l“l!EN’G’!‘.Tﬁﬂ‘ﬁiﬁﬂﬂﬂhl!fi!ﬂﬂ'N5811'3"!\11{1111711!?1]5141!’;131;1
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(bulk phase) LAzBIRUTTABLUBINANVBIANIIIBE A ITIMATAMINTERe T -Bnd  giuvu
XxRD 149 nnsifindes Rikagn Xray diffractometer Hi1lsznoudaednliiaenseanuden
(monochromator) fidauns WMinaznasanewauiieduiasedludrandenng K ves
M0UAI (Cu-K radiation) ﬁ"aatiumsaﬂtﬁ'm:gﬂuﬂﬂ:nﬁﬂﬂumﬂmﬁmf‘rmﬁmﬁ'uuﬁ’qmiﬂu
mwuzudIfIueludwas Mmssuniulasaadns (constructive interferance) A285IAWAI-
41UAYI (monochromatographic iradiation)  1ABATALUYLYBININTENUIN 5 BT 90
o9 FURBUULAIUY (digital signal) TuTudadiufussdiBndnniaiauazmsiayuves

: v ar = o oA w = o v =
ginometer §nad Tneass lldeneuiumesiNetiusinuazdins 121 Iay PC-APD 3% 3.5B
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I8dnEInsgaFuIUUIMSHUITUNIINA TR (dynamic competitive adsorption)
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MmmwuzAussyrsiiaes Bluswimnugugangll  felulanudndumeanislsdu
o A gt d'l s 4? ¥ = ] [+ ' =
gudenauazldenssvanmidesdunaruanmiusegiunn  drunauveshausazyiia
oA o D ey s & < = ] = df
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usTgegilnNlviieeyMATENIN 01250212 Hadwasdszina 3 adu
¥ ¥
Tunegadulasldlonds 02 nfugaisdmvunazduarvemegady  USuanwidoedy
1 . o ' = = 1
(pretreatment) A13gAFUABUIINMINARBINITRAFU Taer 1 TuTasnuugns luvusiiuagn
Tarwdeuiigungll 250 ssmwaiden iunar 2 F1Tuaudnihlfiuash 30 ssisadon
& 5 o ] o ] 1 -; T
udrvehmsnaasanisgadu TasimMasaudhgrennduaiugdmou
- 4 o o < T o
Iinswdesdilsznsuvesnaiiosnvinveiiluszozsiuinsunansenisgadu
Tasl¥ndanmnudaed1aR1es (gas sampling valve) ite ImmdhdinseedinszinieaInsunlas-
s ludSnestiaen Tdumunmmalasinlans (chromatosram) NFuNUTAUNAY A3
o P 4 o A oy 4w oo Ay v &8 s
naassdugailioninlszneuvasmafesnulidiunaumisununaiil  vasnniulah
¥
nduinlFlniTasldsRenumsdTuanmdssdudendandredu
= = ar n’;‘ [ 1 - nﬂw = g/ .
WSuamsNgngaduninuavssnsuaozyia ldnmssauiunldns
] = P o e v ¥ c:’f.v 9 W oy
sewidfunuasigngaduduna  vinmisadunsmvessuvatiduanuuduveaniy
it Idmsgadufigungiine (adsorption isotherm) YBINFUUMIAFY  1dU breakthrough
yosiamayiia ldnnmsadensl @lon sasidiusznivarududuvsanaiinaila (Cy

nozarmduduvesiaidigue (ci) funarlumsqadu
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+ LYY ) = A ¥ .i’ Ha -t = d
auianmenmuesegiunlsa-wafieion Id Taomsmiuiimdeds BET  asdiased
¥ ¥
iminiFennwdeu uazmatlamanszifedefiond  uenniniidelddnninisgadunaia

¥ T
(dynamic adsorption) Y8tz lalasamsveunumsqaduiimion 18
4.1 M3ANVITNHULANIZVBINSGATY

v W
msgaguilflunisnaassfigndunsizd lnonis lalas ladeglifiondanen lad
(hydrolysis of aluminum alkoxide) figmuqil 85 ssrnsaioe uazdinswautiananwnmves
v w ad ot ar ar ; PR =
asgaFunuinmIonld  dmiunsAnanyuzmmzvesmIgaduil IndnuHavesgungl
naznasImsAsauiidvesasgadulavimegiuniiaion laigumgll 400 500 600 1Az
700 eeruraidoe 1unat s 6 uaz 6.5 ¥ Tus egiuf ldnamsnfiannzdenaneglugi-
Hanunuu (Y-ALO,) BIUWUNAHIYY (Perason U Grant, 1992)
i‘] b 9 ' . Q¥ Y A = o
msmutluduaeuvenis varmieuasanmssh Moy lumsiasumsqady
Tasdn@msimmnefiamsidinsdudadueimangungligeanigauuginldlumseio
wazmsindulgivd  luszwdnnsenlsznansyuaumssesnaietusutansgyde
W s Y @ d - {
WwuszmuadnuiuazMauwsia wu miveulasenled myufunlfsu (modification) 1ile-
AUAA (texture) IauMsUszaY (sintering) Mafamad lagiemsiinlfizen (active phase) uay

manaE s nWUBsautANNNG (Perego 1102 Villa, 1997)
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w ] Il
NUNHI BET 1AZM5NTLI0UBIVUINYBITNIU: 15199 4.1 uaadoyalag
¥ ] W .
a5UveaiuUNA? BET 1U5u1asanuauedgniy (total pore volume) HAZVUIAMATUDIZHIU
i) ¥ H
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(BIFNYAUTOE) FaTug) (913.20./n31) (AU.HU./NTN) (DIANTON)

400 5.0 573 0.19 59
400 6.0 552 0.18 6.7
400 6.5 509 0.17 6.7
500 5.0 517 0.18 6.6
500 6.0 458 0.17 6.8
500 6.5 435 0.16 6.8
600 5.0 362 0.13 71
600 6.0 358 0.12 7.2
600 6.5 332 0.12 7.3
700 5.0 303 0.11 7:3

| 700 6.0 275 0.10 7.4

:l 700 6.5 284 0.10 7.6
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400 6.0 0.165
400 65 0.150
500 5.0 0.152
500 6.0 0.143
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600 5.0 0.085
600 6.0 0.076
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700 5.0 0.085
700 6.0 0.068
700 6.5 0.064
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msedi 43 aawglunisgadulalasmsuenvesegiiu sol-gel

asfilszneu Pnudigngadu arududuluney | sandauszvinlSim
‘ x10’ x10' fignaadufuna-
(nFuminvesegiiun) | % laedSas/i00) | Wudulumefne x10®
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iy 0.067 0.664 10.098
Twsiwu 0.092 0.590 15.593
o Tas-Hamu 0.122 0.210 58.095
usfuea-daunu 0.057 0.146 39.125
IWUINY 4,100 0.500 820.000
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