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Jdan incredibly large surface area per unit volume,
and a network of submicroscopic pores where
adsorption takes place.
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" Physical activation (or) Steam activation
(eqe§:egoeo:sjeao%oogé@esaaé@LC\E@eoso§é:®é)

® Chemical activation
Cc ° Cc (@) Cc C Cc Cc
( eaooeao:o:a:sjeaoooagg@ee%c@agoeowsﬁe:@g)



Chemical activation

C 020 C o C C Co C
( @’Jooeao,o;a.,ejeaoooagg@es*aoc@moeowsfgwg)

Activating agents

c o c c C oC C
(@’JO’)Q)%?@G@ﬂ%@&)’)CgU)GO:&CGOD’.)@’.)O’JG&):@J’J:)

L

" Strong acids (mcﬁeoésa@é:epz)

HCLHNO,,H,SO,,H,PO,
" Weak acids | sgogaoﬁsgeopepz)

CH,COOH
" Strong bases ( eogém@é:ep:)

NaOH , KOH

" Salts ( s02:¢2:)

ZnCL,NaCl, KCl, CH,COONa, Na,SO,, Na,CO, 520§ 0e¢
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" Granular activated carbon
(@Qogwo%@mocsfaee S:c050 2)
RR07g§9263PCICOLD:

® Powder activated carbon

( @Dogwg.%@mg$@i$epz) .
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0580l G 0pC:3C: 92
colodcoSep:isaguSsaontep:

" Macro pores ( sfagogsmm:@:eazeoo’)ga eo’]o%ep:)
> 100nm

c C c &y
" Meso pores | sfamwsfac\)oosfag_oosgm:sgeor]mepz)
between 10nm and 100nm

. Cc c C
" Micro pores | sfacg?eoa:cweowsfaeor]mepz)
< 10nm
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52609260 0RAC10N§EcoD
OB DRD:

Fixed carbon ( s26¢ qeeveoao Eoeor]c: 2002 @%{p | 8L

G20 g2 60l

L JL
oceoaooooo@
@)

Ash content ( [golgdeocanvenm)
Volatile matter ( s26¢ c)Jea)eoooB 000 é QPO
Moisture content ( 6§e20506m)

. C 9} c C C coc¢ ocCc o ¢
lodine number( @’JO’)Q)%’DJ @U)’Dg? 0061@? (DOO)C&LCGCD’D S2C3238Cs
00 © crc % c
O@’JCY)CT?_@C\DOS]_G@QG(D’DEEC:) 8



Application of Granular activated carbon

C o C C C o Co
( eamm%@mog§meapc:cwepzcﬁsfao;a:occeep:)

" Granular Activated Carbon ooé @’]O’SBLQIC)S?’JES

Q C C c _c C Q
8610)’)?@: OD@Q GODiQ)CGOD’DS’Dg_Q)S’DQ)’J: 2008
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Application of Powder Activated Carbon

C o C C o Co
( @’Joowcgglggmog§sfaﬁiepzcﬁsfao;azocceep:)

" Powder Activated Carbon :De@']oo@_q 9@5

eqooaep oa@c momcog@,ep,cﬁ OJ S L%::
c C G Cc V
Q@_QJ)JCB§G®GOJD as &g apour [ oaej
C Cc Cc Cc Cc Cc
oooooc@c: $SPI:0PQPI0C NO ,ata:
s'aoalg 8¢0lo005I
L’ |_L @
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Peolletized Activated Carbon Application

‘4'—

S
A

Food Industry Orinking Water Treatment

ndoor Alr Decontamanalion

Automobide Industry

'\

Catalyst & Catadyst Carrier

Storago of Gas & Electric Eneorgy

Waste Waler Troatmenmt

Atmospheric Pollution Controd Chomical & Smelting Industry

11



Process for Physical Activation
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Chemical Activation

( @9086&)°Q5°j@90%030%@€89’.)6@ V66008 05:0 C\)
S o5 [V $:083
. . C c C cac
" Carbonization ( magﬂ_?goooes*aoc@mo@c:)

L

" Activation ( eoo%oogé@esaoé@aa@@é: )

13



Carbonization

C C C o PREY
( m99§r.|c_7>003069990|§Lm0Ec

L

28:3[m6: Raw Coconut Shell
¢
F2000:§GRgCQp:
00Sc0oSRe:
3 Removing the coir and pith
2205305
container
opSoop3e) Burning in closed container made with iron by
23§00 fiing wood in man made fumace at 500 °C for
S0§odc30qod 1&1/2 hours and 2 hours
opéopiglr
8:005RE:
, 4 Coconut Shell Charcoadl

s?ﬁzggzcog:



92$g§8:gog: Coconut shell charcoal
l Particles pass
Q . Grinding with hammer through the
pRpIoRE: and ball mil sieve ( mesh
l size No.
10)and
Gm?a,jlé‘& Screening with sieve particles are
retained by
the sieve (
Particles pass mesh size
through the No.20)

sieve ( mesh
size No. 20)

Powder Charcoal with
charcoal with particle size

particle between
size<0.841mm <2mm and
>0.841mm
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Activation ( @90%&)@@@89’35@&35@5: )

S:3pémspoodod
oéBo§od3ecomgeotgé:

$

Sajjeorencdesieypepd
63 10% HCI

o
cQPepdéyapSsecdsgainigeuieilé:

¥
pH-7 q§mém03‘cq9_§§cao:cﬁoﬁ&
seclgoaddfgé:
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Activation ( @90’303(;%@@99’35@&25@5: )

° C C
390{:@@039 eoooeeo:ep:cﬁlgc:sm:epz
" Zinc Chloride Solution (ZnCl, Solution)( 10% and
25% in 10% HCI solution )
® Sulphuric Acid Solution ( 10% and 20% )

® Phosphoric Acid Solution ( 10% and 20% )

24



Variation Parameters for Activated Carbon Production

1.Activating Agents 3.Activating
Temperature
® Zinc Chloride solution( 10% and 25% )

= 900°C

= Sulphuric Acid solution( 10% and 20% ) 4.Activating Time

" 2 hours
® Phosphoric Acid solution( 10% and 20% ) = 4 hours

2.Soaking Time >.Drying Temperature

" 300°C
" 7 days = 150°C
6.Drying Time
" 4days

= 2 hours

" 2days = Ahours e



(®]

lodine number m%c?g:qjozeoao eooga)m@moc3$epzcﬁ eoo%|§|_9faegw9%§ep:

S-7

S-9

S-10

S-11

S-12

S-13

Size of
Sample

Between

< 2mm
and >

0.841mm

Particle

size<0.841

mm

Activating
Agent

(Solution)

10% H,SO,

25% ZnCL,

10% H,SO,
10% H,SO,
10%

H,PO,
10% H,SO,

[e2]

7 days

7 days
4 days
4 days

2 days

900 °C

900 °C

900 °C

900 °C

900 °C

4 hours

4 hours

4 hours

4 hours

4 hours

4 hours

150 °C

150 °C

150 °C

150 °C

150 °C

150 °C

4 hours

4 hours

4 hours

4 hours

4 hours

4 hours
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C o c o ﬂ o C. O c 0 .
eomw%)@mg§ep,m O’ECoO’)’.)anOD’J (ECY)Q)%’D)@J’.L

e

e050R[RoMs

o S rixea

Carbon

Volatile Ash
matter

lodine Bulk oS
Number density % i$’

Moisture

content content

S-9
S-10
S-11
S-12
S$-13

(%)

1.92

5.40

4.83
2.51
4.53
2.02

(%)

0.43

0.61

0.73
0.41
2.81
0.47

(%)

9.55

9.41

9.62
8.03
10.03
11.06

(%)

88.1

84.58

84.82
88.99
82.63
86.45

(mag/q)

519.7

271.57

411.73
454.38
312.31
570.60

(%)

0.669

0.9204
3

0.8470

0.6950

0.8883
0.609

13.36

13.45
13.08
14.06
13.55

27



. CcoO
lodine number 050

mep:a?:qgﬁeooosae@sfae?

Activating agent — 10 % Sulphuric acid solution
Soaking time - 2 days

Activating Temperature — 900 “C

Activating time - 4 hours

Particle size - < 0.842 mm

lodine number - 570mg/g
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Application of Coconut Shell Activated Carbon

Gravel to fiter out larger sediment

o

Peolliotized Activated Carbon Application

2

-

7. )@ Food Industry
N

NJdoor Alr Decontaminataon

Avutomobile Industiry Storago of Gas & Eloctric Enorgy

" é
Catadyst & Catadyst Cavvier - @ Waste Water Troatmeoent

Atmosphenc Poliution Controd Chomical & Smelting Industry




Application of Activated Carbon in Pharmaceutic Field

Diarrhea

Infections or inflammation Eye and ear infections

Bee stings and snake bites Whitens Teeth
other insect bites

30
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Application of Activated Carbon in Water Treatment

and
Consumer Goods

WATERSELIM

' m—

026000059056 4o acepEepieargodcu:§Efzé: I

Water Filter
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Application of Coconut Shell Activated Carbon
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