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Introduction

Carbons prepared by the carbonization

of polymers have pnysicaf and..structural charac-

ter is t ics imposedi i  tn"  condi t ions of  carboniza-

tion and by the precursor used' These ittb:n"

may f ind appt ical ion" 
""  

catalyst  supportsr 'é 'Fur ' -

thermore, gometimes, they present molecular

sieve propertie; ;"á high adsorption capacity'

It was the purpose of this tdork to invegti-

gate the carbonization process of some polymers

with and without previoua -impregnation 
uith

solution of t""i ¡irtrate' In this paper it

is studied tne tnermaf analysis data of the

carbonlzation reaction and the textural characte-

ristlcs of the obtained carbons'

l laterials

Three polymers were investigated: a)

coporymer t """ i , " - " i tn 88% 
-PvDc'  

!% Pvc and

L.5% matr ix  f ""ppr i "¿ by D:*  Chemical  co '  ) ;

b) poryacrvl""i l; i i" (prepared bv polvmerization

of  acry loni t r i le  in aqueous solut ion);  c)

pofy.r:.rryf alcohol (supplied by trterck) '

These polymers were impregnated bL' ari

incipient *"tn"lt t"chnique with Fe(N?lll flg?--
in ethanolic solution' The carbonization procesa

was studied oi-Jn" original polymers as weII

aa on the inPregnated PolYmers'

T h e  T . G . A .

Thermal Balance
( roo mr.min -l ):,
rate of 5 K.min-

Procedure

was carried out on a Mettler

(TA 3ooo), in nitrogen strean

i 20 mg samPle and a heating

were used.

Samples. carbonized (at a heating rate

of  2 K.min-r  )  ; ;  a;  973K for .4 h were studied

by gas adsorptii'n methodE to know the textural

characteristics of the carbons obtained' Adsorp-

tion isotherms ;; ü at 7?K. and Co2 at 
::?*

uere made using a conventronal gravimetric

system.

Iron content of the carbonized samples

was analyzed gravimetrically after burning-

off the carbon 
-content 

at 973K in air' X-ray

d i f f r a c t i o n o n t h e i m p r e g n a t e d a n d c a r b o n i z e d

polymers confirmed that lron was present

a s  C - F e .

Resul ts and Discussion

The T.G.A. data for  the -  
caruonizal l fn

processes are presented in Table 1 '  In general '

there is an t-gt"tt""t of these results and

ütose reported by Dollimore and Healr for

the degradatlon of these polymers' It can

b e s e e n t h a t t h e r e i s n o t s i g n i f i c a n t d i f f e r e n c e s
in the results aeier*ined on PÁl¡ and on PVA when they

are or rot impnegnated uith iron nitrate'

On the other t't"i, 1nu carbonizaticn of Saran

copolymer i3 affected by the adition of iron'

In thjs case' the cake formation, which appears

w h e n S a r a n : . s - c a r u o n i a e d , d o n o t a p p e a r w h e n
samples are previously tmpregnated wi th p6(Not)3 '

lle have out""""á tie iormation iir ct3 Fé'

which is  volat i l  ized at  carbonizat ion tempera-

ture. The starting decomposition temperature

for the sa""i 
-lt-pregnatia 

is smaller than

tft" 
"o""usponding 

to the original Saran'

S u r f a c e a r e a s a n d m i c r o p o r e v o l u m e s f o r t h e

d i f f e r e n t c a r u o n i z e d p r o d u c t s a r e i n c l u d e d
in Table z. 

-if 'e 
BET method uas applied to

the N2 aasorption and the Dubinin-Radushkevich-

Kaganer equation to the Co2 adsorption in

order to obt;i; the specifié surface areas'

T t r e l a t t e r m e t h o d a l s o p r o v i d e d t h e m i c r o p o r e
volume. The fl2 

- 

"a"orption - 
isotherms obtained

were of Wp; 
= 

r of the BDDT crassification

for the 
""tplt" 

S and S-Fe' which means that

these carbons rÍere essentially microPorous'

On the otneJ f'an¿' the N, adsorption isotherms

- correspondlng to the sa-mple PVATFe was of

t yPe  I I .

From data shoun in Table 2' we can 'observe

that  Sg9, , " '  . f ' "y"  h igher than S¡ ' (SgO2/SN,>1) '

This mi.g-ht be attri 'Uuted to' tne üe1ter-penétra-

tion of CO2 in tne smaller micropores (activated

adsorption?) ' This effect is greater for

the samples PAN, PAN-Fe and PVA' which means

that these carbons have smaller micropores'

Moreover, it can be seen in Table 2 that

adi t ion of  i ' ron ni t rate to the.polymers '  before

the carbonization produces chqnges in^ the

s u r f a c e a r e a s a n d p o r o u s s t r u c t u r e o f t h e
carbons oUtained from them' This effect can

be attributed to the catalytic effect of

the metal ouring ttte reaction of carbonization'
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ChemisorPtion (H 
Z

and CO) exPeriments
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Gnts

and activity measurements (tn CO+H2 reaction)
were .made on the carbon obtaineé from the
impregnated samples. The results show that
they have not notfceable chemisorption capacity
neither catalytic activity. Then, ye suppose
that the metal uraa in the bulk of the carbons.
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Sanple Peak temp. (K) %Utt loss Comment %t'e in the carbon

Saran copolymer (S) s33

793

383

423

493

773

623

623

558

683

558

688

3 .

23

47

6

33

35

7t

L2

58

L7

r rcaker l

formation

Not r rcaker l

formation

Big peak

starting at 533K

Saran copolymer +

Polyacry loni t r i le

Polyacrylonitri le

Polyvinyl alcohol

Fe(Nor ) ,  (s - re )

(  PAN)

+  Fe(Noa)3 (pAN-Fe)

(PVA )

2 . 4

5 . 9

8 . L
Po lyv iny1  a l coho l  +  Fe (NOa)a (pVA-Fe) 60

1 t

Table 2. Textural characterization of the carbons.

Sample ln.-,
h . 8

tao-

z Í t
m . g

vmicropores

3 - 1cm .g
scor/sna

t

S

S-Fe

PAN

PAN-Fe

PVA

PVA-Fe

977

794

4

18

5

126

1325

1155

260

775

170

145

0 .54

o .47

0 .  1 1

o . 3 2

o .o7

o .06

1 . 5 5

1  . 4 5

6 5 . 0

4 3 .  O

3 4 , O

1 . 1 5
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