AR 0lo 310 3 dw 05l (£33 § Cant 0393 (unt § Lo (S39I3T g pole

o3liil § rbs S (S SIEE YL _wadl” o1y foriuo S Cand B =L 3l

B> gkie 4 J95m (A b oy (R Igl Sl By Fhe g b OT
T Johomo 31w

\CMQ "9'.‘.‘
SR> b

*"G!lu? L5...a5.tc: Lo sz
mrtoosi@gmail.com

£ 89 m cyw> Moo

AVIY/B: by gyl APINIY bl ys &b

oS

51 Gt 099381 (55,1 b SV gaze 0l 5 g5l alls (VG e 50 9 58 gl mlio )0 (S UL laai] b idud g Ao
OMass 28, ;0 Shls SeS Wy o by OT sleslainl g Josts lo Can JUIS sl loo cpl jo .05 10,95 0 (g0l Hlns Coanl
axlg 30 wedlS Joxiws sl cndUlS slxl Gudos ) 5o ulad j9-iS (gla oBag VWl jo aailamy £ cpl (6l 4 bgsse
Jotme 3l B> gz caslin 3l lgie 4 Jgm (hllegdT o joals ags caz o] 5l eslinud 3 SRU axlg) o558 b,
L85I8 sy 50 ‘5.'1 sl

2 ol (Gl (g & ST B s 9 350 ol Sleslinal g Els O slleslinul (g, 99 4 b cunBlS (sl i my 32 B9
apelS i b5 e BET 5 FTIR 5 XRF XRD (sl K55 dle gy o L sl codJBlS 5007 5 ol
It 5l Bl Sz 1 el 5 285 &5 0ad Lol liegll js (59 1ry0 (g [ oy Sloolin| b Jg 5 S/l

A (65 o5lail LAl lade g Led cop cilisie sl bl ¢ Jole PH I ool calizes Lyl inyo

ol pguietls oSl o1 olKLasls o posckigs 5 ot odSLSIS c sancds 09,5 ek _cuwli )5 )
Oyl coglos oMol S3T olSitils ¢ psdigo 5 (o8 0aSElS ¢ codd 09,5 cdd )| i IS - Y
u‘ﬁ (e S ™ olKisls « goud & 0aSlisls (endBlS 9 Cads gouds W cs)f S LS’LM 5 olf.m.\l.a)'l (o W os)f )L,_..i.jlo -f


mailto:mrtoosi@gmail.com

50,5 g BB e 0,555 als gl LallBl Bis Coge b o JBIS gLt a8 ols ylis vl s a5 gl by a8l
LYIOY 518,555 e 5 (il 31 VAZ MG 0 Jesitas 5905 50 AF MG 5 canJBIS 059 arbavs el ConcBlS Ll 6,050

O P ¥ g A R R W
ool 232 )y 0o ST Sl sl (g Bio 50 YL Ul ead il Sy jorals oS ol (LS s 15 S A 9 Suny

iy o y9ealS D3 g m (b (Jld (sliagdT ¢ Joriae oIS 2L 5L s gundS slroslg



J. Env. Sci. Tech., Vol 22, No.3, May, 2020

Recycling the Spent Catalysts of Claus Unit in Natural Gas
Refineries and Their Application for Synthesis of Composite
Adsorbents Coated by Polypyrrole for the removal of lead ions

Nima Fallah!
Tayyebeh Johari?

Mohammad Reza Toosi 1~
mrtoosi@gmail.com
Mohammad Hasan Peyrovi?

Admission Date:April 25, 2018 Date Received: January 23, 2018

Abstract

Background and Objective: Catalytic processes in oil and gas industries are very important for
refining, purification and production of useful compounds. Regeneration of spent catalysts is interested
due to their environmental problems as solid wastes in the refineries. Activated alumina is a very useful
catalyst in gas refinery for conversion of hydrogen sulfide to the elemental sulfur in Claus unit. In this
paper regeneration of spent catalyst of Claus process in Sulfur Recovery Unit (SRU) and application of
it for synthesis of polypyrrole/Al,O; composite as an adsorbent of lead ion was investigated.

Method: Catalyst regeneration was performed via washing by water or caustic washing and then thermal
process. Characterization and analysis of catalysts were performed by XRF, XRD, FTIR, and BET
measurements. Polypyrrole /Al,Oz; composite was synthesized by in situ polymerization and used for
removal of lead ions in batch experiments and different values of pH, lead concentration and
temperature.

Findings: Results showed that regeneration process caused to removal of impurities and sulfur without
any change in the catalyst structure. Specific area of catalyst increased from 84 m?/g in spent catalyst to
186 m?/g in regenerated sample while the sulfur content decreased from 2.53% to 0.005-0.007%.
Discussion and Conclusion: The results indicated that the composite showed high ability for lead
removal. Adsorption behavior was determined as Langmuir isotherm and pseudo-second order kinetic.
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Figure 1. Images of regenerated (right) and spent
(left) catalysts
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Figure 3. FTIR spectra of spent (right) and regenerated (left) catalysts
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