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Removal of Mixed Odor(H,S/CH3SH) using Char Adsorbent Made from Sewage Sludge

Young-Suk Han - Won-Joon Choi* - Taek-Joon Kim** - Im-Gyung Kim*** - Kwang-Joong Oh’
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ABSTRACT : The study was carried out to investigate adsorption characteristic on hydrogen sulfide (H,S) and methylmercaptan (CH3;SH)
odor gas using the char made by a thermal decomposition of sewage sludge. The fixed bed adsorption experiments of the optimum L/D
ratio could be 1.0, and adsorption capacity and break point increased with the increase of temperature. A simultaneous adsorption charac-
teristic of H,S and CH3SH increased in breakthrough time and adsorption capacity more than single adsorption experiment, and CH3;SH
had higher effective diffusivities than H,S in same condition. The adsorption capacity of CH3SH increased with fast velocity. When it
was compared the produced absorbent with commercial activated carbon, As to adsorbent amount, it was H.S 77% and CH3SH 80% of
commercial activated carbon.

Key Words : Hydrogen Sulfide, Methylmercaptan, Absorbent, Adsorption Capacity, Sewage Sludge

Q0 : szeiAe) Arals 55 AHE charg o835k B2, WLPACHSH) BFAAE A7) A8 FAE
Azsto] §HEA —g— Auughd. 14% ¥g7) AN HHe) LD ntio 1001908, €29 Sl wet suan 3%
9 37N, Hssk CHSHO $AEF S4e AUFY AAur g SUSE G FAS<] AT BY 2
A CHSHO| HSHE %2 §aI0A5 g8 Ane He §a4we A8 §450 248 Nt T8 sred i
Azxd &@3ES U8 9T Bt HS 77%, CH35H 80%2] Aeog EF dHAH7: AAV e Aoz AuE
FHIO| ¢ ol dLviAE, FHA, FH%, srselA
1.4 = Al EAskE 23F 29 E B 27 TALE BAATIA de
o, {715 XA AFoZ WAEE 18 ZF-E(char)
L5 A71E B Tl iz fjxl ‘ﬂe“f%tglf% < AREstel As F 5 e T1EE0] D', 7Y 2
= [e] 3] = o] = o2 ke A [e] -
= 7 Ad ok guAe] ARARS BE SN B agaqae a4 gEen Qo 58 24204 449
$ 200200 12.3%14 20050 1.1%% @3] o} BalEe Bste] o8] HIEWAL TS Ausle] T
Z1 W, SR A9 20029 =0 71.0%004 20031 QAEAZS] Aute] o BALS AT Qo)
=] } =O =
= 071-7%’ NN AT T EE IR e el o) Selains) dEsECH S
o 1= L= -
MEE sl A5, Alg % L2t B N %200;& I EEE A
247} 10.7%, 11.4%% A8k ok =3k dd Yokt w F L BLAER S TEZHoE dhiEs o] 919

42 dHA 9o, H,S+= 0.0005 ppm, CH;SH-S 0.0001
ppmo] Wi WE HAAPATEE 74 wde diRES
= A

AASIL Qe obF EokllM 7P ZA17F Ha e
A 3

BN 5 FAFFE A= s guA HFFIIE
493 FtAIste] 2008 ARHF 962X 7} Fifel E
a5of 2011A7bA] sjFF7IFe] AHs Aole R &7t
o8 HAFF Aotk

g, azke] tijke A s Al arrlEdl A

o= ]
pid = —A_E_ 1‘%-0 O:] 7} o R 31 99]\
wale AEsl A7 PHse] BAS wadel A4 AY o A7 alol

sEe PAE otAAN g ATE HED 2ol
9 webd, seedAe) drds o A8E chars

+ Corresponding author o] &3t A b FF3ltE<R] H.S¢F CHSHE 54
Fmail: Koh@pusan.c ki o AAT Wt seelA A2 APEANA Qe
Tel: 051-510-2417 Fax: 051-583-0559

J. of KSEE / Vol. 30, No. 11, November, 2008



2 ABgon duo tgsly, dreuA wsE
o Aol gel w2 kA Al te AAH ko] Zojs

o= 7|t
A B Ao A= HoS, CH;SHS A"doz S5

T UEe skrEYA #3E FHAAE Alxste] 1Y FF

Zo| A H,S¢} CH;SHO F&54S §& £, aspect ratio

(LD)E WHFZ 3} EZ}"S— o A= P73

AE ETVIAE ez

SH{A I FAES ”‘E?_S]'

o ok, AxE FF

o= GH7IE AAL FHRAAZR] && 74

3l gk

2.1. HZSQ} CHsSH &2 -3l WlAYUS
Aatgkdeke] HS H|FAJo o]
€"5‘] van der waals gof| 23 E¢]

NH; & HIFo] v ”t"ﬂ Hel A
Al

E

LT ot Tk

I U

o N
N
£
"
2
&
w2

£t

e
=
[ et
oX,
!
2
pes
R
II
;
[e5 )
o
N
i
X e —
)4
2
o
i)
(m
uiil
?
o
=
|

3

™ H,SY CH;SHS} 22 4 *37}*% dz ”ﬁ‘ro}al A
e e gAate = %’z}ﬁidr. TS CH:SH2 &3
B 359 A 1 EF 933t 0,-, H0 -,
ag3 H-9 Sz *3"3"3‘]’0‘1 Hgdgol=2 Zﬁ?lrﬂ—l—
a ‘:1'% e Egdaels, WY EgdTo|=e] B
P WEhE | drjdjel=
A Fojote] 4hsukg 3102 2 (3), (4
AxY oﬂ}\]M(methylsulfonm ac1d)i Xﬁ&ﬂ—‘& =
g 7%

WA7E Ae Rl T

A Aefll= 4 (5), () 2e Elacs
5o RS AASH A

3]] H,S¢} CH;SH

H:S + 120, — S + H,0 1)
H:S + 20, — H,SOs 2)
2CH;SH + 1/20, — (CH;),S: + H,0 3)
CH;SH + 3/20, — CH;SO,0H “)
H,S + 2NaOH — Na,S + 2H,0 %)
CH;SH + NaOH — CH;3SNa + H,0 (6)
2.2. 953 =] A4 B 210l wE FH5A
FAAE AT S FRAY B4 S s B

B4, %, T, 7t T 2104 o8 FAsol
W, F2 Aeo dFE vAE JIAE gH 2ol
Attt

2.2.1. 252 ok

E23Q & 93 Aoyt uHIthE Ao &
Aol Sk, 718 FRIME ASR EEY AT g
ko] F3F £52 AHBlEE, L2 ASAA i
g A st o] FF S50 9L v gwry
o2 IWraARte] A 227t Sl whe} breakthrough
timeo] #olA|al, FAso] Fash, ol EElEFEY A
% 21 (9] van der waals & 28 o F32ro] o]F

o]]7] W] exo] Wl sl Age Bty

o FEE

o] AoAa Fa5o| Fvlehe A%S i‘”ﬂ}“ 71A,
£ FEEE, Ex Z8UAI/mol), RS ZIA G
(L - atm/mol - K), T& &%(K)o|th
f — e_E/RT (8)
2.2.2. 559 93

Tt UM W FAEE A FHeE UK
th ole A (99 2ol FAA] TRt =55 e4E
Alzoze] gyt F7ketm, 4 (1003 2o ¥eE5
o] FEEEE UEE TR Ml Fvlel] W
ojtt?

a2C

J= 7Dp ox 9
A+B — C+D ¢ W, FEEE « [A][B] (10)
2.2.3. 7k2Arde] |

Tk SV GEAFAIZTY HAE TR, o

— T

= 24 ()Y o = Reynolds number”}
Z718te Thgre Ao EAAGe] Eid] o|Folx EA
g ddo] =i F2do] FFAY F&=] &2
Byol| =dshe Algle] GEFHER FAH] 28 &
A7k féro] FUIESE Wt A "k o7]4, Rew
Reynolds number(-), V&= 724 (m/s), D= ¥H-7] 27
(m), vE SHAAFmMYs), p= BEKkg/(m - s), pE= D%

(kg/m*)] Tk

y P (11)

CHot=t 4 35te| X 30# 112, 2008 118



EVRNE E R DEREE

R 0y

HN
HN

Table 1. The compositions of metal oxides in sample

Unit : wt%

Sample Sludge(dry basis) Char

Si0; 16.44 11.49

ALO; 7.94 5.55

Fe;03 13.26 23.35

MnO 0.08 0.10

Ca0 2.28 3.45

MgO 1.07 1.98

K,0 0.59 1.09

Na,O 0.42 1.84

P»0s 7.08 13.72

TiO> 0.23 0.26

Lose on Ignition 49.9 34.55

Total-Sum 99.32 97.38
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2. Thermometer

4. Mixing chamber
6. CH3SH gas cylinder
8. He gas cylinder

10. 3-way valve

1. Reactor

3. Gas chromatograph
5. H,S gas cylinder

7. N3 gas cylinder

9. Absorption bottle

Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Characteristics of iodine adsorptivity with activation
temperature.
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Fig. 3. Incremental pore area of adsorbents with pore size
calculated by BJH method.

Table 2. Physical properties of activated carbon and manufac-
tured adsorbent

Properties unit ~ SGF-100  Manufactured adsorbent
Raw material - Coconut Sewage sludge
lodine Adsorptivity mg/g 1100 652.1
pH - 8~10 8~11
Specific surface area mz/g 900~1200 525.38
Total pore volume  cc/g  0.7~2.45 2.36
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Fig. 4. Breakthrough curve of H,S and CH3;SH adsorption for
various aspect ratios (closed symbols : H,S, open sym-
bols : CH;SH).
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