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Abstract : Activated carbons with high surface area of 2,600 mz/g and high pore
volume of 1.2 cc/g could be prepared by KOH activation of rice hulls at a KOH:char ratio
of 41 and 850°C. In order to increase the adsorption capacity of hydrogen sulfide, which is
one of the major malodorous component in the waste water treatment process, various
contents of NaxCOs; and KIO; were impregnated to the rice-hull activated carbon. The
impregnated activated carbon with 5 wt.% of Na)CO; showed improved H;S adsorption
capacity of 75 mg/g which is twice of that for the activated carbon without impregnation
and the impregnated activated carbon with 2.4 wt.% of KlO; showed even higher H:S
adsorption capacity of 97 mg/g. The improvement of H:S adsorption capacity by the
introduction of those chemicals could be due to the HyS oxidation and chemical reaction

with impregnated materials in addition to the physical adsorption of activated carbon.
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ol A AEE $A4g 989 YiRo] 9=
A FUASHE okAgAl Y, £UHE AE9
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A Zb Bt AFAIA A=3HH7-9]

galeie FEAFE FUHAIZIZ] HE HE
EAZ Na0s; KIO:E A1, incipient
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600 mme] Wg7)e] SV 05~07
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Table 1. Properties of Three Activated Carbons

Na:CO; % KIO; ¥% $AgAwe] HS §284 3

1,000 ppm #3448 447 m/min® FFo
g7l AdAR3A FUAH12) FAEE §
#g F3ead  FEFE (F) Donam
Instrument®]  GC(Gas  Chromatography) &l
TCD (Thermal Conductivity Detector)E o} -&
& ZA3Y

3. d=t % 1@

71734 E& ol o] 2ol ofAAEAA G Y
Ewde] o 1000 m¥geliL micro-pore
volumeo] 045 cc/geldl W8], $AHE 8=
KOH #4238 E3td wEdHo] 2600 mYg
o] 32 micro-pore volume®] 1.2 cc/gQ 4AHEA
€2 dg F Ak FHHe VA A5 &
A& micro-pore7t # g ojof dlE=d o
of #%3l= gAdeke Az

Table 1914 AZdE SAEHEER Y&
4E okAEAE 2 HdaAgdde] v
Wz 9 Atz #4 435 vadgd. =
& Fig. 12 FA524& vlag Aoz, BF
Type 1& YeEWle[13] A 7tx B4g 2%
micro-porous$t E3A4YE e & £ Aurt
Fig. 2& BJH method& ©o]&3to A-Fz7]d)
wg AFEuel $AHFE Uehd gz
Table 13} Fig. 1% 28 TN A9
v EHA T v AAFEI 7Y SFEgE A
£ #3838 + U ol KOH 4E #H7lel
o}3 KOHS K7} ®a9 KOs} 22 537131 %
B8 44 8Asto el ol molA
4 KEAz ge9=E9A s T o3t

W=

Sample B];)T Pore diameter Pore volume (cc/g)
(m7g) (A) ~20 A | 20~2000 A

actiSZ:db:Zfbon 864 20.7 0.39 0.12

activ(;otggn:::rbon 1,033 20.7 0.45 0.10

acd?ai\(t::dHcL:x{bon 2684 16.9 113 0.20
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Fig. 1. Nitrogen adsorption isotherm of
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Fig. 2. Accumulated pore volume of activated
carbons [BJH Method].
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Fig. 3. HoS breakthrough curves of three
activated carbons.
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Table 2. Effect of Na:CO3 Content on Adsorption Properties of Impregnated Activated

Carbons
Sample Normal NaxCOs content of
activated impregnated activated carbon
Property carbon 2.4% 5.0% 7.3% 10.0%
BET 2684 2413 2334 2958 2,122

Surface area (m'/g)
H>S adsorption

. 36.39 45.77 75.18 56.21 65.21
capacity (mg/g)
Pore diameter (A) 16.85 16.84 16.87 17.10 16.86
Pore ~20 (A) 1.131 1.016 0973 0.965 0.894
volume
(cc/g) | 20~2000 (A) | 0198 0.202 0.201 0.198 0.199

Table 3. Effect of KIO3 Content on Adsorption Properties of Impregnated Activated Carbons

Sample Normal KIO; content of
activated impregnated activated carbon
Property carbon 2.4% 5.0% 7.3% 10.0%6
BET
Surface area (m'/g) 2,684 2,513 2,451 2,346 2,240
H,S adsorption capacity (mg/g) 36.39 96.99 81.98 89.97 89.30
Pore diameter (A) 16.85 16.94 16.88 16.82 17.09
Pore ~20 (A) 1.131 1.065 1.035 1.010 0.957
volume -
(cc/g) 20~2000 (A) 0.198 0.200 0.198 0.198 0.191
= @l
8 Q
< -
o =]
g = A
% 1800 ch
—o— Nay(03 knprogasiod AC o7 —#— Na,C0, impregasted AC
1000 4 ~o~ KIO; mpregrsted AC —o~ KIO, imprognsted AC
. : : . : o = : . : . o
Impregnation Content [wt%] Impregnation Content [wt%]
Fig. 4. Specific surface area of samples as a Fig. 5. Micropore volume of samples as a
function of impregnation content. function of impregnation content.
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Fig. 6. SEM Micrographs of various activated
carbons.
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a) Normal activated carbon (x500).
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b) Na.CO; impregnated activated carbon
(x500).

0 b
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¢) KIOs impregnated activated carbon (x500).

Fig. 7. EDX analysis of various activated
carbons.

Na,CO; ¥ KIOy # 2 $AGAw] HS FA54 7

—&— Nomal AC

—o-  2.4wt% Na,CO, IAC

—8 - W1%Na,CO, IAC

—0- 73wt% Na,CO, IAC
4 - 10wt% Na, (O, 1AC
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Breakthrough Time [min]

Fig. 8. Effect of NaxCOs3 impregnation content
on H:S breakthrough curve.

—— Nomal AC
g 2 AWt% KIO, 1AC
—a - 30w% KIO, IAC

F! g 15W1%KI10, [AC
é A 10Wt%KIO, JAC
o buele ——— . .

@
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Breakthrough Time [min]

Fig. 9. Effect of KIO; impregnation content
on H.S breakthrough curve.
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H,S— HS™ + H®
20,—-20" + 20"
HS™ + 0"—> S+ OH"
H* + OH  — H,0

2Nae® + CO;72+30" + S—
Ndz 504 + C02

R HA & F gi5o] WrgEQ HS¢
NaCOse AtAe} whg-3tad NaSOs, CO; %
H08 A48t d8e Rutgo o8 94 %
02 gAY FWd Fadd. ol oY
vhg 7l Eo R Qe vl g del Hat
238 Frtge A gAEy FA4SE g
Al F S A B sl

T3 Table 29} 3, Fig. 149} 158 %38
HaE Ao ol ue}t Fes FaFd A
ol& el NaCO; HagAdee H3}E
Ao FFol 24,5 73 L 10 wt.%d = 24z}
458, 752, 562 L 652 mg/gd FFEE B
o0, KIO; AL 74z 97, 82, 90 2
893 mg/gd FFFZ et NaLO; 3
g AgdeE 5 w%d 4 752 mg/g
o2 13 "Holux, KIO; HAEAHEL 24
wt.%Y o 970 mg/go & 1 5t H
2 gako] 2E€FE 9 52 FFE BY AR
22 ASHYAT, 5 wt.%, 24 wt%s Eo)
F5E AT FFEAY HY Fxit
EAEE & 7 AAT

4. 3=

B Ay ME 448 Y82 KOH ¥ &
Aq3g Bt n4dve EAES AZsHm,
gated FAETE YAV SEd
NaxCOs, KIOz& HEAAH HggAete Azxs)
3 FAAHTE v - BHEA g e 3
E& dd.

1. KOH:char®] ¥l & 412 3}3 850 TollA
3A7 Bt ¥AEE WyHez ulEUHo|
2600 m¥geln wlAAEET 12 cc/g
Aso BAaeg Axsiycl

Lo H 5

2. Azd gARAes #d+2 FAFS
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aers
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F3rd F458 290, KIO; FIgAw
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wt.%Y o 752 mg/gl 2 7P Hojut:, KIO,
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I &
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