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I- ENROJJUCTION 

The study of el:lmina is a subject of great impo:::-tance 

b~ ~ ··::se a;_,Jmina is a large-volume product on the chemica::. 

·-cket, Altl;ough the major part of it is used in the rcrcchic c:1 

1.\l.cilini 'Jill metal, an increasing amou..r:tt is employee in c t' \8T 

ls, e.g. ceramics, abrasl.ves, medicinals, adsorbenGs ar:J 

~- ;yst~. Products of the last two applications are generally 

c- " • 'oive alumina" and are the subject of this th;sis, 

Physical adsorption constitutes o very important ~:1ns o~ 

stige~ing the properties of heterogeneous catalysts. 

·l-,- --~.--'·P<l 1 with -l:;he appearance and application of the BET t!1eory 

c;tudJ" of hetero10ene0 1~S catalysis Wc\8 ';iVBil a Sii_:nifi::;i:,Lt 

:~n·~=-se~ because a reliable means of estima·ting the 3rec:~f~c 

~·-<'::ee r.i-'88 (surfa('.e ai ... ea per U!.:i~: mass) of a v;idel-- rr_ :-.- c- ot' 

-. t' ·. ;<;Tic:1J catalysts be cane avai~ -~ blo ~ lj~1ysical J dso I'~,-,-'- ~- ~1 

:'. "J !orrcs ~he basis of most of the nw_TJ.erous ne·i~hoda c: 

~t"' rcrosi ty of solicl s. Less widely appreciicteci ;,Jc. 

that· :-:hysical adsorptio:-1 can also ~!'l'1ble clecluctio,~c; ic Y 
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fro'; tl~.e fact: that the ac.~essih:i.l~ .. ty of a catalyst surface to 

•·erecting ge?es is of considerab~.e importance in the selection 

solid r:wterial which is to fu.nction as an active catalyst 

"'o'' '•eteroe;cneous reaction. For a given catalyst, the greater 

~"lount of the surface available to the reacting gase.s tb~ 

'' · :·T is t:le conversion to products, 

·I'he adsorption and catelytic properties of alu.'llin~ iF~'c 

bt> :· studied for some time e.nrl by 1945 an impressive n:2 r~ ; T:' 

'Jc''P. ;ccc:c .. l. ~- ._ror:nation about 'che preparation and propert.Lc·~ of 

he· ··r, w2,s lacking almost completely. Many studies vvcc:··; 

.;, · ~ed to cle·veloping reliable methods for the cietermination of 

· .. ,. '.'.'i ty", w~1ich was found to diffgr considerably not o:tJ.;· 

.:,1c: ,-e·""~.ous known adsor·ptive or catalytic processes but 

So,:;e of thes0 meti1ods gained wide sprei:id practic 'l use; 

·ir .. stanr~~ .. the classification of c-'ctive alurnina.s fo1· ~, -1-

r, 

·achic --,rrposes acco:::cling •;o Broclmwnn and Schad:l·2r'.L)·,1';l'tl). 

·! : s rr.e t;hod, still used +;o cia;;, '.'Jas :perfected and giver 

~cr:al base by Fortui:c( 2 ) 0.955) ''"d iE recent years q() . .:.:Ciod 
(-:z'\ 

+·, • '<_; in thin layer chromatcc;rapl:~.r (He:;rmanelc: et al'-/, ? l~ .:~)l). 



( 1:, ' 
The ~it:e 0f Frary's paper' ' ;:g~G). 

'J,rl-r_nture~ ,-,·i th alumina" 1 conveys 8 good idea of the si. ~lcc,::ior 

But when stronz interest for the nore f:.·· ~-,:.:-m-

+ 

b• ~' .se of improvements "Ln X-ray and electron d5I"c\..l.C~..O~-

- f ,:_,. ',--,-

,~ aa::- c':1ovm that che im:portnnt variables for '.;he adsorptive 

Fn cata':rti.c ac·civi~ies ::;u·.~'1 c>S :rvstal btruct'.ll'e, IJOre t;uxt\1:"2 

.. \. 8l1"::_i_r.a is prepared mostlv by iJ thel'T,lal dehydr·e.t:r r 

b0cause it is probahle th2t the properties cf 

products are stro'l(';ly -celxtod to th3 structtT· 
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Direc·t i_nformation on t''e poro'-ls tex+;c:.re could iL princi-

:::lc be obta ~eel by direct obser-.,cJtio~l. in o.n electro!l ,nic_o-oscop.o, . 

. . · · ,·er, tl1o very small quanti i~y to be used, the necessary h.cgh 

· "' ··; and i;i1e changes produced by strong impact of high -,o::.tat;o 

~-,-1 :cons lir.d.t the applicability of this method and usuGlly 

usntitAtive results can be obtained. Si~ilar diffic•Jltic,; 

:-:T ::r•'ri.enced with otber"dic-Gct viewing" methods, such as 

f l er~ission microscope studies, which ca'1 be used only for 

'i•>:n• r:cial materials. 

G~c of tje most powerful approaches has been to gra~·~ally 

the interpretation of adsorption phenomena are 

all a":CgJ.e X-ray scattering has been CJ.sed to stud21 ~;\ 

-~~.::o si:'J of tl::\e solids (Brindlf7 and nakahira(5) J.9 ) . 
~· ade·:_ ~.:1g of X-ray diffractin~::. .lines can give infoL :JY;j_on. 

c' 
::ry.s(;allite size ar.d. la+;tice d·afects (Beretlw c;rtC l tl.'s8'·~J, 

')r,· Ie''Y m-:d Bauer(?), 1967). Optical methods h'lve b0cm used 

~-·ur·cf. 2~, to stuli;y- the or:: .. -;:.~l·~c·~-:_on of ~~be pore sy2-~8I:. 

"r1~(E) lC55 de "'o'r _-,-r ~-~(9;' ~cv~r:) 
_L._d 1 J ' _L! '-'·" '.·.J V.'- '1 •• _,_.;.). 
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~rj_ trcgcm adsorption ;_2oi;horms of the dehydrat' on :;'~"": · uc ts 

of t'oo alu.'Tlj:nium -:;rihyc.rcxidee ws;ce extensively studieC. to 1earr: 

ob 1.\+ their· norous texture (e.g. fer gibbsite: SteggeroJJ(d), 

'~ de Boc:c et al(9), 1956; for ~aycrite : Lippe:ts(lO), lcGl, 

'r• - :)e:r an·l I,j_:ppens(ll), 1964, Lippens and de Boer(l2 ), l'")EA; 

( l~) ~ordstraDdite : Alderoft and Bye ' , 1967). 

I'h:. crystalline trih~·droxides have a low surf ace ere; T'l'' 

per 'IO lume; the shape of the isotherms is an agreement wi ·';h o 

pi t 1re ci loosely-packed non-1~cous particles with si~es of a 

f '''' .. :rene, When heat;ed to just be lor' thn temp<5raturc ret 

wh5 ·c• cbe forsa·cion of low-temperature alu::1ina starts, ·:'1s 

:J( :"jJtion isotherm shows that ')Ores are formed, In ell:..,; cc;:np-

·: ure recion some well-crystallized boehmite is formed 'c"_Yler 

H:·cc"G:·,c:·anuh1r hydrothermal condit.i.ons. In the case of c'-~''Si-tcn, 

v , - @;i V'Y' ·clJe highest guunti t;v of be ehLli to, the.so pore'" 'J'. 

\· 

--,crcc.7 opening.s. In tho case o"" bayerite and nonlst:·:)rcc;it · 

-~e :Jor(~;.;:, :JS w01: as being much less abundant, srs , __ ·_c_L··-· _:_~.:~it-

·:d in ~buracter., 

'r•mauer, Emmett and 'I>celle:::· tl1c ':·:r i_s c:.sed to cc:lc''.la"c::c the 
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ac]. sorption 

~U-' ;'' nrecl, values of UT' 7u ;oo m2/g are obtained. Fr rc, c·hej 

J -1-

- ' 

._,_L 

'" cf t!Jc, ]dsorption isotbGrcns changes drustic;c.l:;_J-. 'fhe B::;I 

:; 1J. ., - v~ ure~ -crops to abou.t hJlf of its highost vo1ae 8.'-C:. ~- c; 

I'te i,,,,~tl1ermo of the; various alucninas c,;cre the· fir--- l:les 

i· - :--~c tJ.•,_· I,ippens-deBc,e:r method (l4 ) W2.ci applied. TLLs . ?thoc1 

._-_.::.;c-


