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Abstract. The adsorptive properties of' L run ox ide  
tmii fled wi+ t h  s tear l  c acLct and octadec?lamLne have been 
r,tudl,ed by gas ci-mmatography. Henry F; constants f 
ace t oni  t i  1 e , a 1 cn hi:! 1 s , a !vma t L r: h y d ru car bo ns , e the rs , 
ketones, n-a1 kanes and n l  tromethane have been de terrni ned. 
Kovats indices and the vsluFls o f  Lni.. t i a l  dl fferenttal  
adsorption heats have been calculated. The madi- fi cation 
o f  'y.-i. ron oxide surflice c a u ~ e s  a decrease (jf adsarpTivi. 
ac t iv i  t y  w i t h  respect ti:: the E:iibiltance;3 rnijlecllles cif 

which are chsracter!,zed by h i g h  elt?c%rOnLc density. 

INTRODUCTION 

The broad study c' f mc:i!-ii+ fi. e.l i. r:?n ;3:.:1. i i e ~  tias n :~KPI: !  by wl.& 
a plicatlon o f  them i n  'the pr(:ilduetLijn o f  magnet;l.C m ,ry mrriet-u for 
t i: e computers and also !:If p t p e n t s  fcjr varnish.-snd-~~a!.nt i-ndustrv. 
Slnce t h e  piirpcJse o f  Y-LrnR oxLdr3 mndi f i m t t o n  1.s the preparation Of 
inateriais with stable Iroperti-es, a rnudi fLer layer ids need strongly to 
brjlmd up with the SUI' I: ace. As a rr?sul 1,; ' i f  the chemi!;al mildl fLcatl,ijn 
we may obtain the materials w i  th the speci,fied properties of siirfacr. 
'The structure Of modLf'yLng layer has an essenti.aI effect, un  the  
surface properties namely i:n homo,genei ty, pc11arL'ty and aili:essLt;iIi ty 
o f  a surface f o r  binder rncilecules. I n  thl.8 work we s t ~ ~ d i e c i  the 
adwrptL,on properti,es o f  y--Lrun cixide S U r ' f 8 M ? ,  r~wil i i e d  wi th stearLC 
acLd (SA)  and octadecylamine ( O D A )  .We used mi3thCid o f  gas 
chromatography. AdmrptI..on chara1:t t cs  o f  vari (jm qrgani i: 
subs tancw q v e  a possi, bi 1 i Ly to de' e the surface aff l .ni , ty  ti3 
varLous adsurba'tes, to esti-mate the <.I f s11r f'a::e he 1;e r'(:ij;;f;'nt?i t y  
and to  trace the lnfliience o f  chemloa 
mc7lecules or; the intc:.r'actlon wi.. t h  y-Fr:2C!3 surface. 

c ture 0 f a d s  rp t 1. ve 
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RESULTS AND DISCUSSION 

1. Hydrocarbons 

The retentton volumes V of  small doses o f  adsorbates wLth vartous 
polar functLona1 groups gLve a possLbLlLty t o  esttmate the 
completeness o f  the modl flcatton, and the polartty o f  restdual 
adsorptLon actLve centres of  Lron oxlde surface and the structure of  

obtaLned for a l l  studled modi fying layer. Chromato raphl cal 
substances were narrow anf  symmetrLca ones. The table1 contatns the 
values of  retentLon volumes V and LnLtLal dLfferentLa1 heats -6U for 
adsorptLon of n-alkanes and benzene on modtfted ODAF and SAF samples 
and on LnLtlal Lron oxtde fo r  cornpartson. 

peaks 

Table 1 .  Values of  retentLon volumes V ,  and dlfferentlal  
adsor t i o n  heats -6U of hydrocarbons on LnCtLal ( F )  and 

0 7 

inodL f r E d  y-Fe,O3 samples _- 
iJ 

V, cm / g ,  100 C -6U, kJ/mole 
OUAF SAF F ODAF SAF F 

n--Hexane 2 . 1  2.5 16.8 31 34 41 

n -0c t ane 5.6 11 .0 155.0 39 43 49 
n-Nonane '11.4 24.2 465.0 42 51 54 
Benzene 1.8 4.4 108.2 33 42 38 

--____ ADSORBAT - 
--._c___I___-- _-___ 

n-Hep tane L . d  '2 c) 5.2 50.1 36 40 46 

I t  i s  seen from the table, that values V are less for samples of SAF 
and OIIAF than Ones for the Lnitial (3ne. Thtl. modLfLcatLon of  
o x 1  de surface decrease adsor t i o n  energy o f  n-alkanes, whLii-LLKe" 

Lndlcated Ln Table 1 give a p o a s i b t l t t y  t o  make addLtLona1 
supposltlons on the modLfylng layer structure and namely the decrease 
o f  V values indicate a considerable decrease o f  adsorptlon centres 
w l t h  the quantity on oxLde surface. AdsorptLon o f  benzene molecules 
whlch are able t o  the speCLfLc interactLon wLth modifled samples 
remalns hlqher than that of n-hexane. But the modlftcatlon o f  7-oxLde 
surface w i t h  SA and ODA causes the convergence o f  Henry's constants o f  
benzene and n--hexane compartng w i t h  the LnLtLal sample, whLch shows a 
decrease the specifLcity of  Lron oxLde sirface.  The decrease o f  
benzene adsorptton Ls, probably, related wLth the a1 teratLons of  the 
surface chemistry w L t h  the and character o f  interactLon w t t h  sample 
modtfied w i t h  SA and C3DA.The substltutLon and the screenLng of  
accepter centres of  surface y-iron ox ide  wLth grafted alkyl radLcals 
causes a decrease o f  contrtbutLon o f  spuctfli: lnteractton Ln case o f  
benzene adsorpttw. The sensl t l v i  t y  t es t s  fo r  residual LnhomogeneLty 
o f  T-lron o x ~ d e  surface are the substances wLth polar functional 
group,? Ln molecules namely alcohols ,  dlethylether, ketones, 
nLtroalkanes and others. These molecules are capable 06- strong 
specLfLc interactLon wL t h  acttve centres of y--Fe,03 Surface. 

capable on ly  to d i s  ersion e nteractton w l t h  b o t h  the Lron oxLde 
surface and wLth gra P ted chains of  modtfter. However the -6U values 

2. Polar compounds 

Early C t  was shown /2-5/ for dehydroxylated y-Lron oxLde L t  was 
observed activated reversLble chemisorptton of  organtc molecules of  
which have free electron pairs near heteroatoms o f  oxygen, nttrogen, 
such and as diethylether, trlethylamtne and acetoni t r t l e .  We can 
dl fferenw two types o f  adsorption Lnteractions wt t h  oxLde surface 
rnodtfled wLth QDA and SA: specific interactLon wLth resLdual accepter 
centres on y-Lron oxLde surface and nonspec:i l'ic Lnteractlon wL t h  
cra+' taA h!r r ( rnrorhnn o h a l  nc $f  ~,$?,\f!y m~!e!y~les.~rp,e retentL()n values 
0' c * i  w b L 4  1 1 y ~ A I  VUUI W U l L  V ~ I U C I L I U  
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Table 2. Values V,  I ,  -8U and 6(-6U) fo r  polar molecules on 
y-Fe$13, modLfLed wLth ODA arid SA. 

v ,  l 0 O 0 C  I, l o o o c  -6U 6 (-6U) 
ADSORB AT 

ODAF SAF ODAF SAF ODAF SAF ODAF SAF 

Benzene 1.8 4.4 649 690 33 42 5 12 
Toluene 4.4 8.3 762 791 37 45 5 8  
Ethylbenzene 8.3 19.6 853 891 41 48 5 5  
DL e t hy 1 ether 0.5 2.8 563 652 24 36 0 24 
Ace tone 1.3 12.5 612 842 22 37 3 21 
MEK 2.1 22.1 666 911 33 43 10 20 
NLtrometane 4.3 10.0 759 814 34 42 20 20 
NL tropropane 6.6 29.5 823 - 40 52 17 21 
Methanol 62.9 - 1108 .- 18 -- 6 -  
E t  hano 1 34.8 - 1027 - 30 - 18 - 
AcetonLtrLfe 2.5 - 685 - 45 - 19 - 

for a l l  t e s t  substances f o r  the Sam le modtfled wLth SA are hLgher 

The retentLon volumes V o f  n-alkanes (Table1 ) have shown that the 
ODAF sample surface Ls coated w t t h  more dense layer o f  modLfLer. In  
results of  thLs  the accessLbLlLty o f  ODAF surface f o r  polar molecules 
Ls less than one of  SAF surface. In  t h L s  case small molecules wLth 
large dipole moment p (nLtrometane- =3,44, acetonttrl le- =3,96) are 
adsorbed spectftcally on y-Lron oxL& surface modLfLed w t" t h  ODA and 
SA. The comparLson of  retentLon volumes on SAF sample LndLcates that 
the quantLty of  accepter centres on the surface i s  hL her, since the 
benzene, dtethylether, Ls charauterlzed by values V and I whLch was 
hL her than those f o r  ODAF sample.The contrLbutLon of  the speciflc 
LndLces calculated from the on the samples o f  ODAF and SAF. I t  should 
be noted, that the nature o f  resldual accepter centres of  0DAF and SAF 
surfaces Ls dLfferent what i s  seen from the comparLson o f  retentton 
values. Methylethylketone Lntcracts strongly wtth he ODAF surface, but 
nLtromethane molecules are Ls strongly adsorbed on Lron oxLde surface, 
modLfLed wLth SA. The cornpartson o f  adsorptLon values f o r  ODAF and SAF 
samples In relatton t o  the es te rs  shows that active surface centers 
whLch are able t o  were screened by the modlfter chalns to a various 
de ree. ThLs consLderable dtfference of  ether adsorptton on LnLtLal 

of  unsaturated catLons 
su positLons about the LnteractLon o f  o lar  molecules wLth Lron 
ox e de surface, modLfLed wLth SA and 084 can obtaLned from the 
dL fferenttal o f  adsorptton heats, calculated from the temperature 
de endence o f  retentton volumes. For olar  molecules the values -6U on 
SA! Sam le  are hL her, than ones on 0 E AF sample. Another order o f  -6U 
values e s observe 2 fo r  ODAF sample ,whlch Lndicates the dtfferences o f  
surface propertLes of  ODAP and SAF samples. The contrtbutlon o f  
specL fLc LnteractLnn energy t o  total  adsorptton energy was calculated 
as  the dtfference of  values -0U o f  polar molecules and hypothetLc n- 
alkane relatLng t o  the same value polar tz lbl l i ty  a. I t  Ls seen €rom 
Table 2 that f o r  dLethylether the value 6(-8U) on the ODAF sample 
equel t o  zero. In  case of  aclsorptton on the sample modLfted wLth SA 
ethers molecules penetrate t o  surface o f  -Lron oxtde and Lnteract 
specLfLcally wLth catLon Fe(3+), values 67-SU) are equal to 12 k J  
/mole.Benzene molecules practically Lnteract wLth surface o f  Lron 
oxtde modLfLed wLth OAF Ln the accordance wLth dLspersLon mechanism 
stnce the contrLbutLon of  specLfLc LnteractLon energy lcsa than 
6 k J  /mole probably. 

than those fo r  the sample modLfLed WL P h ODA (Table 2 1. 

LnteractLon o f  cornparatlvely large molecules of  met a ylethylketone, 

I n  f eractton t o  the adsorptton energy Ls charactertzed by the Kovats 

f r o n  oxLde sample LndLcates the screentn 
Je(3-t) LrreversLble specLflc adsorption (3 B diethylether. AddLtLonal 
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40 

20 

FLg. 1 

Dependence of  dL f'ferentlal 
energy o f  adsorptlon -6U 
upon o f  molecules polari- 
zabllLty on 7-iron oxlde, 
modifled w i t h  DDA (solLd 
1Lne) and SA (broken 1Lne). 

o n-alkanes, A alkylbenzene, 
El ethers,  v nitroalkanes, 

ketones, 0 alcohols 2 acetonLtrLle. 

Molecules aoetonLtrLle, ethanol and nLtromethane penetrate through a 
QDA layer t o  surface actLve centers of' y-i.ron oxide and form strength 
adso rp t i~n  cc)mplexes WLth summary energy o f  45, 40 and 34 kJ/ mole 
respectLvely.The contributions of  speci fLc LnteractLon energy are 19, 
18 and 20 k J  /mole respectLve!y.Ir'on oxide, modified wLthmoleculesSA 
shows the ab i l i ty  t o  specLfLc tnterau1,Lon w i t h  benzene, ethylbenzene 
snd toluene molecules wltlri 6(8-U) energy which are equal t o  12, 5 and 
8 kJ /mole respect1 vely. Molecules o f  acetone, dLethy1ether and 
n l  tromethane tnteract spectfi cally wLth y-Lron oxide surface modLfLed 
width SAE'.  The values S(-rSLJ) are to equal 24, 21 and 28 kJ/mole 
respe9tLvely. The obtained results @ve a possL bLlL t v  t o  characterlze 
,panti.tatlvely the a1 teratton of  adsorption propertLes of Lron oxlde 
surface a f t e r  the modLficatLon wLth molecules o f  SA and ODA. 

CONCLUSION 

'I'hus on the basls of  the results o f  chromatoraphLc studtes L t  Ls 
posstble t o  say that Ln case o f  modificatton o f  .y-Lron oxlde surface 
wLth lon  chatn ODA and SA molecules the active centers wLth stron l y  

weakened and almost unaccessLble for  the LnteractLon w l t h  polar 
molecu1es.In an result  on what adsorptlon of  dtethylether, 
acetoni trLle, ketones, nltroalkanes has the reversible character Ln 
the comparLson wLth one on LnLtLal y--Lron oxlde. 

expressef electron-acce t o r  propcrttes are screened by the format f on 
o f  surface m o d  f i e r  P ayer.The resLdil~l1 centres are considerably 
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