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Introduction

ASC whet ler i te  is  a h igh sur face area
(650 mzlg)  charcoal  that  has been impregnated wi th
copper,  chromium, and s i lver  sa l ts .  l ' lhet ler i te
hai  proven ef fect ive in  a i r  pur i f icat ion,  having a
large adsorpt ion capaci ty  for  many tox ic-vapors.
In áddl t ion,  i t  wi t I  destroy rnany low mo' lecular
we igh t  t ox i c  aases  (e .9 . ,  CNCI ) .  I t  l s  unc lea r
whether  whet ler i te  acts cata ly t ica l ly '  as a re-
actant ,  or  a combinat ' lon-of  bgth.  In  any case,  i t
is known that as tn" t"+o/CrrJ ratio drops so does
the chemical activity of the ASC whetlerite. The
obJective of the current investigation was to de-
ternine a nondestructlve method by which both the
loss in  ASC whet ler i te  chemical  act iv ' l ty  could be
quant i f ied and the deact ivat ion p iocesi  e luc idated.

ExPerimenta l

All experirnnts were performed in a Sigma I
gas chromatograph (Figure l ) .  A n i t rogen carr ier
gas was fed dry or ,  i f  desi red,  saturated wi th
water. The water content of the stream was de-
tennined using hygroneters.  ASC whet ler i te  was
packed into 20 cm x 0.508 cm sta in less steel  tubes

' which were then placed in the chromatograPh oven.
A van-Deemter  analys is  ind lcated a carr ier  gas
flowrate of between 

'10-20 
ml/min (t{TP) should be

opt imum. A value of  l0  m' l /min (NTP) was general ly
used. The ASC whetlerite was analyzed by both
magnetic susceptibil l ty measurencnts and wet-
chemistry techniques for change in copper and
chromium oxidation states. l{hen using the wet-
chemistry analysis, atom'lc adsorption spectro-
ohotometrv was used to quantify the amounts of'Cr+6,  

Cr+3,  gu+Z,  and Cu+I ,0 in  ext racted solu-
t ions of  ASC whet ler i te .

Resu l t s  and  0 i scuss ion

The exper imntal  resul ts  can be d iv ided into
two categor ies.  An in ' i t ia l  set  of  exper iments was
performed to t ry  and s imulate the deact ivat ion
process.  These exper iments were pr imar i ly  per-
formed to see i f  one could ar t i f ic ia l ly  and system-
at icat ly  change the coPPer and/or  chromium oxida-
t ion state.  F igures 2 and 3 reprgsen!^typical
exper innnts.  In  F igure 2 the Cr+b/Cr ' r  rat io  is
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Figure 3. Effect of thennal treaünent

on cu+27g¡¡+l'o ratio.
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Figure l. Schematic of test apparatus.



plotted versus treatment temperature. Each packed
column was held at the indicited temperaiure lor
6 hours.  As indicatedr"whet ler  t t re tar i ier  qas
lgs 9ry or wet, the Cr+ó,/Cr+3 ratio decreased as

:':' ;ii::Tl:, Tll"fi :'[i.ilil:i :¡o;", i::o *,', i;""in-Figure l ,  f9r copper there was no ippi"ent
effect of treatment teflperature on the lopper oxi_dat ion state from that of  " fresh wtret ler i [ i , ' .
These resul ts  together  wi th a l j terature iu"r .y
suggest  that  smal l  quant i t ies of  hvdrnncn m.,  ^ ,suggest  that .smal l  quant i t ies of  hy! ro9e4 may De
y:9d !o quant i fy  changes in the g¡+676i+3 rat io
JUyvsJu  L rqL  ) r i l o r  I  qudnc ¡ f  l e s  oT  nyg rcggn  may  be
y:9d !o quantify changes in the g¡+676i+3 ratio on

poss ib le  t o  use  sma l l - pu t ses .o f  hyd rogen  to  de_termine.  d i rect ly  the Cr+6/Cr+3 ra i lo . " - i t r is  ideats  g rapn l ca t  t y  shown  i n  F igu re  5 .  I n  F iqu re  5  t hepercentage hydrogen consunád is defined ás
o " _ A r

f consumed= f f  x fOO
where A¡¡ is the area obtained from a 0..1 ml hydro_
g:l ryl::_l.ssins throush an. empty tuoé ána n¡ isrne  ave rage  o f  t he  f i na l  e i gh t  pu l ses  ( i . e . ,  a f t e rt he  " s teady  s ta te , ' i s  r eaché¿)

Concl  us ion

The use of  smai l  pulses of  hydroqen can be
used to determine the magnitude oi ttré Cr+6lCri¡
rat io  on ASC whet ler i te . -  S ince a ¿rop in tn israt io  is  associated wi th increased deáct lvat . ion,
hydrogen can be used to probe the surii ie of whet-ler i te  to determine i ts  degree ot  cñemi i i l  deact i_vat  i  on.

Figure 5. Percentage hydrogen consurmd
yersus cr6lcr+3 ratio.

ASC whet ler i te .

0 . 1  m ll lgg lg.q i l lust rates the resul ts  of  in ject i
l . (NTP) hydrogen pulses at . room temperáiure

4 i l lust rates the resul ts  of  in ject ing

(303 K) into pretréatei (neate¿) aiC wñeliertte
packed columns.  In F igure 4 thó e luted areas of
hydrogen are plotted vérsus pulse nunbár nith thepretreatment tenperature as a parameter. As indi-
cated,  af ter  the in i t ia l  uptake of  hydrogen,  the
gmount of hydrogen eluted was found-io réach a"steacly  s tate" ,  S ince the Cr+ó/Cr+3 rat io  a lso
changes with pretreatrrent temperature, it ls
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Figurc 4. Gas chromatographic area nesponse
versus hydrogen pul se nurüer.
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