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Size predominantly less than W
0.18mm. Mainly used in liquid phase

applications and for flue gas
treatment.

sizes ranging from 0.2 - 5 mm. Used in
both liquid and gas phase applications

Diameters from 0.8 to 5 mm. Mainly used
for gas phase applications.

Cloth and fibres activated carbon
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85 1 —&— 450 °C
—a— 550 °C

lodine numbers (mg/q)

80

1 2 3

Bamboo ages (years)
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naz 550 °C
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50
0
0 10 20 30 40 50 60 70 80
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MIYIAT phenol values NATHMIPADUAIIOTUNUNUA
1 Y. a \
Has NP HANNYG
YHAVDID 1Y 91g anznlwluns activate
Teith 1 20% KOH , 4 33134
Twdiuviay 1 20% KOH , 8 1333
Teng 2 1:4( ﬁ]ﬁﬁﬂd1u:H3PO4) A4
gaalda Taszu
commercial grade Tais A
] Yy Y
Teisan 2 N30 HNO, 13U 35




Phenol values

ﬂﬁﬁaﬂ1ui 211815 UD9 The American Water Works Association
(AWWA) Tagn phenol value ﬁ"lé’]’ﬂzasﬂuﬂﬂ’mmm grams / litre #1ag
T tiydlﬂgc;d'd A A Add’y
A1 phenol value ‘i’l"lﬂﬂJﬂ1fJ\‘lﬂ1ﬂ6313»1‘]]‘53317]53111/\!1’]91 “lfx‘ﬂﬂ"Mﬂfn‘i
naann3 19 isotherm 5211319 M Yresidual filtrate phenol AU A X/M
Taels 2 x 2 cycle logarithmic paper m"lﬂsaumawmfnﬂmaq mnuum
a1 X/M T] 10% res1dual filtrate phenol maw‘lﬁumsmmmm phenol

value mufmmﬁmu
Phenol value (g/L)

= 90 X 100% - Y%omoisture

A1 X/M 11 10% residual filtrate phenol 100 %

36




=3)
=D.
=34

aNNININE IV

%residual filtrate phenol = residual phenol qopm) x 100

%X @dsobed phenol)

anudutuves Phenol test solution

100 - %residual filtrate phenol
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A1319051A1 phenol value

Tnwiianieg

phenol value (g/L)

commercial activated carbon
Teith activated

Jeina activated

Iwiluviy activated

16i1h non-activated

16ina non-activated

"lviaﬁ’umg non-activated

‘M‘s IN non-activated
"lw's IN activated

2.32 = yJ5sanE
anga

13.30

5.50

18.27

4.90

4.40

23.40
28.83

18.43 @



msnSauiisumsgaduliFine Methylene blue

eraaMmuTuA nasa v biviiarieg

M
=
HaC. N /@[ Sjil\ -CHj C16H1sN3CIS

':'l (319.85 g/mol)
CHa CI CHa

3,7-bis(Dimethylamino)-phenazathionium chloride
Tetramethylthionine chloride



http://en.wikipedia.org/wiki/Image:Methylene_blue.svg�

A3 19UAAIAT Amount adsorbed 1182 % Removal efficiency Y0917 51ian199

¥HAVDIO Y Amount adsorbed % Removal efficiency
1641/ non activated 552 88.7
16i1h activated 559 90.0
w3 non activated 432 69.6
Iwns activated 418 67.3

"lﬁiﬁuﬁﬂq{ non

activated 579 93.3
lwsiuny activated 620 99.8
ganalaa 508 81.9
commercial grade 621 99.9
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M15194aAIM Amount adsorbed 8<% Removal efficiency

YO IMUBHAM 1WFHUNBVNUANIE non activated charcoal

Amount
FHAVDID U adsorbed % Removal efficiency
16411 non activated 552 88.7
16im3 non activated 432 69.6
1Wiiuviy non activated 579 93.3
ganailda 508 81.9
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M1519UEA9A1 Amount adsorbed 1ag% Removal efficiency

YBIMUF AN (TN UNUANE activated charcoal

% Removal

FHAVDIN I Amount adsorbed efficiency
Teith activated 559 90.0
THina activated 418 67.3

lwsiuny activated 620 99.8
commercial grade 621 99.9
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Mag= 200K X Scan Speed=10 Signal A= SE1 Date :24 Dec 2005 Mag= 200 KX ScanSpeed=10 Signal A=SE1 Date :24 Dec 2005
EHT=1000kv WD= 9mm PhotoNo.=57 Time:9:32:36 |_| EHT=1000kv WD= 9mm PhotoNo.=60 Time :9:46:17
Filamert Age = 11.99 Hours Filamert Age = 12.22 Hours

AN D IMIMN VY

Scanning Electron Micrograph
1w n 811 19 Hag 919 11 neumsnszdualonsa

1 1 Y] Yy 9
v 011 19 Tiag 919 11 vasmsnszdualonsa
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Mag= 200 KX Scan Speed =10 Signal A= SE1 Date 24 Dec 2005

EHT=10.00kv WD= 9mm PhotoNo.=65 Time :10:14:48
Fiamert Age = 12,58 Hours

AN D IMIMN VY

Scanning Electron Micrograph
2w 0 01U 19 e 91g 2 1 neumsnszqualensa

v 011 19 e 91g 2 I nasmsnszdualonsa
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Pa1 = 3186 um
‘ Pa2= 2054 um Pb1=3077°
PaR1 £ Pb2=2101°
‘ P8 28 a2 = 1005 um
Pat=2674m NSER Pb2=3500° T L2

Pa RZESES
Pb1=854°

Mag= 2.00KX ScanSpeed =10 Signal A= SE1 Date :24 Dec 2005 Mag= 200 KX Scan Speed =10 Signal A= SE1 Date :24 Dec 2005
EHT=1000kv WD= 9mm PhotaNo.=75 Ti 13 " EHT=1000kvV WD= Smm PhotoMo.=77 Tim

£ 1 F

AN D IMIMN VY

Scanning Electron Micrograph

w0 a1u il lenand 01gl 3 neumsnszquaensa

o a1 il livang o1g 1 3 nasmsnszquaiensa




Pa2=6171nm

Pbz= 215 Pa1=979.0mm

PaR2 2 .
¥ Po1=2900 Pa 1=7 296 um Pa 2 =595 um

) =7g° Pb2=3138°
oy 2 Ph1=2479

Pa 2

Mag= 2.00KX Scan Speed =10 Signal A=SE1 Date :24 Dec 2005

! Mag= 200K X =10 Signal A= .
EHT=10.00kY WD= 9mm PhotoNo.=81 Time:11:41:36 3 Scan Speed = 10 Signal A = SE1 Date 24 Dec 2005
Filament A 76 Hours

EHT=10.00kV WD= 9mm  PhotoNo.=

AN D

Scanning Electron Micrograph

2w 0 a1u il levang o1y 2 3 neumsnszdquaiensa

aw  a1u il Tivang 01g 2 1 nasmanszqualensa




—

PaR1

= Pa2=23283 um

Pa Il Pa2=2578 um I

el Phlz 00° Ph2=3308°

3 Paz
Pa 1
Pa1=5327um Pa R1
Pa1=2581m Phi= T12° b4 Pa?
Pbi= 925° :

PaR2
Pa

Mag= 200KX ScanSpeed=12  Signal A= SE1 Date :21 Dec 2005 Mag= 200KX ScanSpeed=12  Signal A=SE1
EHT=1000kv WD= 9mm PhotoNo.=30  Time :15:19:00 |—| EHT=10.00kv WD= 9mm Photo No. = 34

AN D IMIMN VY

Scanning Electron Micrograph

i n 01w 14 Wih 9191 I neumsnszqualensa
v 01w 19 ki 919 1 3 wasmsnszduaiensa

Date :21 Dec 2005
Time :15:44:13



Pa1=5078 pm
Ph1=1140°

Pa 1

Pa1="5244 uym
Pb1=326.1°

Pa@ Pa
/ \

q Pa2=4131um \
\‘ / PhZ=563°

Pa2

Pa2=3724um
Pb2=2305"

Mag= 200KX ScanSpeed=12 Signal A=SE1  Date :21 Dec 2005 Mag= 200KX ScanSpeed=12  Signal A= SE Date :21 Dec 2005
EHT=10.00kv WD= 9mm Photo No. = 36 Time :15:54:06 |—| EHT=1000kyY WD= 8mm Photo No. = 39 Time :16:07:09

AN N IMMN VY

Scanning Electron Micrograph
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Fourier Transform Infrared Spectrometry (FTIR)
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TUAUD Toileme | 1ldee 91ls | lTleme @ | 1lddh @ | 1ldeh @
nsaundn | (@nleeeu | annenai | waean | ldannns | waaeann
a. Usham | #100°C | AsnAuT | NAUT 100 | NISNAUT
13) (ppm) (ppm) 100 °C °C 100 °C
(ppm) (ppm) (ppm)
Citric - = - - -
Tartaric 1 = . - -
Malic ! : 142.92 - -
Lactic 10.46 15.13 20.64 - 10.47
Formic 213.79 455.90 1,592.47 1,002.26 519.24
Acetic 26,676.90 10,188.20 | 17,661.32 12,737.28 9,981.84
Propionic 2,104.72 1,164.45 463.15 658.18 979.09
Isobutyric 240.21 3,725.12 12,582.51 491.03 728.47
Butyric 249.48 621.09 266.63 - 609.73
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