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ADSTRACT

Saat produced s  u bLyproduct Jrom purtial oxidation of
nalural gae has been thermnlly and cutdlytically regenerosted. The
regenerdlion was agsessed by cowparting with powdered activaled
carbon CPAC). Significoni paragmeters for regeneralion were
temwperature, lime of healing, kind and proportion of additives anad
particle size, Through Lhis invesligation soat uith particle sizes
¢ 200 pum, heated to 500 & for half an lour and wired with ucetone
¢ 20 parl acetone + Bo pact soal on werght basre) unyg rzz X more
efficient than PAC, whereus additvan of glycerine (30  purt
&lycerine + 740 parl soot ) gave 113 % efficienl thun PAC on  the
basis of the decolorization of a stoudard methylere Llue solution.
The same samples were dpplied for the decalariiation of glycerine
wid gave a decolorizing power ratio vf r.r7 and 1.0 <(velalive
to PAC ) respectively.
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INTRODUCT1ON

SoolL is produced as a byproductL {rom Lhe parllal oxldatlon
of natural gas. Talkha Fertilizers and Chemlcal Planls (TFGP)
produced aboulL 90 tons per year from Lhe partial oxldatlon of
nalLural gas —- . taken from Abou Madi flelds — far oblalning
hydrogen. The produced hydrogen jis exploltied Jor ammonia
production which ls Lhe key Ilnlernedisle for the producltlon of

nitrogen terhlilizers such as urea and ammonium nlirate.

Till now, Lhis sool has no beneficlal uses and iL lmpbses an
environmental problem for the plant (TFCP). The only L(Lrlal for
exploiling Lliis sool was for Lhe redoction of high concentrallons
of ammonia — nilvogeu [rom Lhe industrial elffluenl of Lhal plant

(1], by adsarption technique.

Aclivated carbon is usually divided 1nhto two main classes

1> Granular form which is used [fur adsorption aff gases and
vapors.
2) lMowdered form which is widely exploited in dJdecolourlzallon

and purification of many induslrial producls [2], such as

- Refining of caun sugar, beel sugar, glucose and olLher slrups

- Refining oils, laLs, and waxes such as collonseed oll},
coconul oil, elc. ‘

- Decolorizlng indusiLrial and pharmaceulical glycerine.

- Removing impuritles from f{ood producls such as gelalin,
vinegar, {ruils juices and peclin.

- Removing impuriltles from pharmaceulical and other chemical
products, l1lncluding acids.

=~ Walc)» puritLleantdion 'orr Lhe rompoval ol Lasite, odour and
colour.

- Removing impuriLies from used oils, dry-cleaning solveniLs, etc.
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Addition of powdered aclivated carhon Lo Lhe aeralion basln
of an activaled sludge Lreatment plant fed wilh dye-worka waste
vaters increases Lhe purlfying capaclty of Lhe plant. Removal
efficiency rises (rom S55.8 Lo 75.6 % ¢ COD > and from 78.0 to
8.5 %2 C BODU) and the nitrificaltion—denllrificalion capaclty of

ihe syslem also lncreases [3].

Powered and granular activated carbon, have Dbeen applled,
recently [4], Lo remove Loxicily from drinking waler containing
-yanobacterjal bloons, with and withoul chlorinatlon, alum

"locculation and polyelectrolyle addition

1n Egypl, powdered activaled carbon is imported from abroad
.. ahout 10,008 EgypLian pounds perr Lon, {(prices of 1988). For
cample, soap lrws import abouwt 20 tuns oi* powdered ocllvated
rbon per year for decolowrizing industrial and pharmaceutlcal

ycerine [3].

The aim of the undertlaken work is LOo asseses Lhe feasibilily
using soot as an adsorbenl in Jiguid-phase adsorption afler
:cial LreatmenlL wiih some addilives. In performing Lhlg work a
mparison belween Lhe treated socol and powdered actlvated carbon

.5 held for Lheir decolourizing power for methylene blue as
specified in gifferenl slandards [6].

Experimental

Sool produced from Lhe parlial oxidalion of natural gas was
dried, crushed in a morlLar and sieved to oblLain powdered sgool
wlih particle size less than 200 pm. Addilives of glycerlne or
acelone wilh diflI'meenl. proportinne wore added, a slarry of Lhe
prepared samples in water was formed Dby Lhe aid of magnetlc

stirrer. Water was evaporaled in an oven Lill dryness (al 100-C).

Differenl samples from e:ther sool or sool blended wilh
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acelone or glycerine as indicaled in Table (1) have been prepare-

Table (1): Key Lo Prepared Samples

Sample Composilion

code Con weight basls)

S0V Sool afone wlthoul additLlves

SG10 90 parls soolL + 10 parlLs glycerine
SG20 80 parts soot + 20 parls glycerine
SG30 70 paris sool + 30 parls glycerine
SAL0 o0 parls suvol + 10 parts acetone
SA20 80 parls sool + 20 parls acelone
SA30 TO0 parts sool + 30 parls acelone

These samples were heated in a muffle furnace alL specified

Lemperature ranged from 350 Lo 7UG<C al differenl healing times.

Adsorption capability of Lhe regeuneraled soolL was assessed by
camparing Lhe adsorplion characlerislics willh powdered actlvated
carbon-expoiled in glycerine Dbleaching—wilh respect Lo the
decolourizalion of bolh melhylene Dlue solulion and distilled
glycerine according Lo Lhe Japanese Industirial Standard

Jisk-1470 [6].

Decolourizalion of melhylene blue solulion was measured
colorimelrically by measuring Lhe abisorbancy on a
spectrophotometer (Shimadzu model UV-120-02, Japan) al a wave
length of 665 NDm. Calibration curves of decolourization produced
from dlfferenl masses of PAG were constLructed in two differentl
mass ranges. Fig. (1) illustrates the calibration curve for large
masses of PAC where Fig. (2> and Fig (3> 1illustrale Lhe
calibration curve obtained for low masses of PAC.

Decolourization of dislilled glycerine was performed by
adding aboul 0.2% socot ta glycerlne and heating at 80-C for about
2 hours., The decolorizing power ratio of the samples relative Lo

PAC was then found.
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Results and Discussions

Preliminary 1nvesLigation on sootl wlthout any slze
classification showed that its decolourising power towards
methylene blue is greally aff'ected by tenperature and heating
time. At hegining, addition of glycerine oy acetone (heatlng at
350°C for different times 0.5, L, and 2 hoursd does not Lncrease
the decolourizing powrer of soot, bul addilion of both produce a
negative effect. The maximum efficiencies oblained were j}ean
compared with PAC. They were 3B2 ,28% and 20% for SO0, SG30 and
SA30 respecl.ively.

Increasing the temperature to S0U°C improves the efficlency
of samples blended from soot and glycerine and sample SG30 gave
the besl results of rLue whole samples on  heating for balf an

hour. Resultis oblained from other samples are givem in Tabie (2)

Table(2): Percenlage relalive efficicueecy of regeneraled gootl

to FAC for decolourization of methylene blue solution.

Type of sool|without slevingl Soal. with pa;Licle size ¢ 200 pm
Temp. (°C) 350 350 ‘ 500 600 700
Timer¢hr) | 0.5 1 1 2 1 0.5]1.5[05] 1|15

soo 33 18 28 33 93 89 93 75 58
SGLD 37 45 31 43 89 05 a9 57 2
SG20 54 68 28 37 92 82 9a 68 0.4
SG30 46 66 26 57 113| 90 75 45 0.3
SAt10 29 49 26 33 a8 84 108 | 60 4
SA20 2 1 27 33 122| 88 98 76 5
SA3U 2 3 30 36 58 87 43 77 5
S

AnoLher plase of this investigatlou was carried out on soot

after grinding and sieving Lo particie size ¢ 200 tm. In this
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phase Lhe resullLs oblained were regular and Lhe sludied
paramelers were crilLical . The whole resulls obLatined from Lhe
varialions of Lhose paramelers are glven in Table (2). The

results indicale Lhat iL may be possible Lo regeneralLe spoL to be
more active Lhan the c¢lassic powlered activaled carbon. Besl
resulis in Lhis investigation were obtained Irom samples SA20 and
SG30 an heating aL 500°C for half an hour, They were 122 % and
113 % more efflcient than PAC respeciively. OLher samples, also,
have Lhe beslL resulls al Llese condilions.

The main prospect from thls investigation is Lo sLudy the
feasibilily aof substitution of Lhe regenerated sogot instead of
PAC in different applications. One of Lhe isportanil uses of PAC
is the decolourization of Jislilled ¢glycerine, therefore the
samples Lhal gave reasouable results (rom Lhe decolaurlzatlon of
melbylene blue were applied in the decolourization of dlistllled
glyceriue. The resulis were 1ecorded relalive Lo PAC and are

given in Talle (3)

Table (3)>: Decolovrizing power of regeneraled sool for

dislilled glycerine relative Lo PAC.

—
{ Sample ) Sod sSg¢1v sG20 ‘ SG30U SAlO SA2D

becolovizing rs
powers ratio 0.95 U.04 U.va \ 1.10 | 0.8Y 1.17

Results given iu table (3) indicate thal it is posslble (Lo

apply SA20 or SG30 efficiently. One advawtage of additlon of

glycerine is (hat the regenerstion ot the exhausted soot may nol
need any Lreatment other (Lhan bhealing. Addilion of acetohne

facilitales mixing with waler.
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Conclusions

SoolL produced from parLiaJ axidation of natural gam/ can De
thermally and catalytically regeneraled. The addltion of
glycerine or acetone improves its activily signiflcantly. Its
activity relative to powdered activalted carbon was assessed Dy
Lhe decolourization of methylene blue solution.

Addition of glycerine to sool C 30% hy weight ) and heatlng
at 500 °C for bhalf an hour produced sool with 113% more efflcient
Lhan FPAC whereas addition of acetone ¢ 20% by weight > atL Lhe

same condilions produced sool witlh 122% more efficienl Lhan PAC.

Temperature, tLime of heating aund the proportion of acelone
or glycerine added are critical parameters. dJdenerally best

asults were obtained on lLieating at 5vt °C.

Regenerated samples were utilized for Lhe decolourlzatlon or
-1stilled glycerine and gave results in corrvespondence wlth that

obtained from decolourjzation of methylene blue solutlon.

This investLigalion amble Lhe way for Lhe applicalion of sootL
produced from partial oxidation of natural gas as a substltuent

for PAC in differenl industrial applications.
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