Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 1 557

*

(woohc@pknu.ac.kr )

A Study on the Adsorptive Removal of Organic Sulfur Compound from Natural gas

Jong-Kook Chung, Hoon-Sung Kim, Myung-Jun Moon, Seok-Hee Lee,
Hee-Chul Woo', Vo Thuy Linh
Division of Applied Chemical Engineering, Pukyong National University

(Woohc@pknu.ac.kr*)
A&

ARAAE WA HEo] B, B WA, ALE o] §F + U= 5 259 T o
= U5 = oYU A] A, A< oHﬁOH T3 T e o] A HHAAEA
1A gsket Bt el 2 7] o)7F ok AL glvh[1]. 53], At A Ads A= A
AR, A5 D FUE Y 5 S8 o2 B glol, A A FHAA 1 @
TS T QTh 2R AR a8 WA Ud Al e oF 2 mjo]H, O‘éi‘r%i b, A

SHA a1, Hup A H

Atk (NOx) 52 3] vl &3 d o oSt AE e Holtt oL
A 051 A o180 Ao DAY Fai AEE, A TS, L LG B
Stri AR S NEToRA AXT F UTH2-4]. ol & A& 7hH AAVEAE gl
ShskaL Al A ZA ol AL EEE O vk A S 7 AL v 53, E’\VV:L A2
B WA Q1 Zh 7EE kA kel E 2 gt Odiﬁ‘r“ HI 7} 2 21 A4 lo] & A ae A s d A
TAA ] AEAA g s Ao ® oy ey o5 7hdl = COS, HoSe 3, 3 Al =
TBM (t-buty mercaptan), THT (tetrahydrothiophene) & 3 72 7] &3}3t&5°] ¢F4-7 ppm A
wo) wre Tuo] Arks) o AREL ARAAL A7) ] BT 75 A A o
T R A E kel AnA see] o e WA A BT ofe] AT AL oS
7] % hgh= o] FH AAE 1a) 2 Eam Bk o 52 25 (30~40 T)ollM 1 FEg ol
2 21412 A ShaLa) sl

o
BN

3
Hoodto] AHgEo]x F2A] ETS-10 2 ETAS-10 2 Kuznicki[6] 7} AF&-3F Hw o
A3 T M A Sodium Silicate, NaOH 9} KF 7} 4'&5] el SN TiCl &9 &
gtato] # A3 Gel & WEIL FHF pH = 11~115 AERE 2t 22 5 A4S Autoclave
£ AR&ste] 200 °C°ﬂ*1 1-2 day & € FAsta Ax - 24 o Azx ST
ETAS-10 2] A%+ TiCl; o AICL6H,0 & =91 €998 Ag3lgion, ymx AL
ETS-10 % 5 3tA %5“*8}0%}

31 5o 7 ETAS-10 & XH ol k<174
K, Ni, Li, Co, Cu, Ag 59 o]22o=2 7}7} 85 T oA 5 A3
sto] F& Adstgth FERAT S AL (301

2

~

He balance) 2} THT (200 ppm, CH,4 balance)
S A A} AS A0 FALAE A
ihﬂ]—/\] o7 Sg —5-].0:11:]_ EL;‘&/\] He < 30~50 mL/mm o)
500 C 7}A] s&ste] g&apds AAT F-2Fe] 42 HP 6890 GC (FID Detector) £
Quadrapole Mass Spectrometer (Hiden Co. HPR-ZO) S A& T =3 ETS-109] 2 A =A]7}

2

~
JOI|
0f
5
l\O
2

Ed EE H123 A= 20065



Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 1 558

2ol A o] kS dopr 7] e TA7FA9 FAFSE BALZE(8.88% CoHs, 1.31% CsHs,
0.911% n-C4Hip, 67.3ppm THT, 30.6 ppmTBM / CHj balance)E A}&3te] 50
mL/min & &8 A2 (30C), A<t &}oll A Breakthrough curveS At} & &A= 10mg <
AR5 o1 B4 8 HP 6890 GC (FPD Detector) = AF-8-3193 T}

Ay 4 A=

ETAS-10S 344 38ke] ol ] 71A] o]0 2 o]
Saldhs AASte] FT-IR= 549 A2S Fig. 1 octahedral —> 0-Ti-0 0-5i-0
o LERRIT. 1 23 ETAS 1001 4] hehs = rio| om0 |

’d 3] A7} Mihailova ‘5 [7] 2+ € ] 3} St

} Ag Si-0 ~— 7\

o] 2% ¥ M-ETAS-10 o E4 54 2 _ /
TBM, THT &% Z3}Z Table 1] YERHSITH . —
THT 3 TBMlA &7ZFe] =4 (M=Na, K, Li) & ,
2 oleusts A7} z%o]»ﬂ’\ (M=Ni, Co, Co
Cu, Ag) T o® o] wid ARl B3| o T \ N ,

S R} HE3h As- synthes1s =29 Na-K F+ . I

kN

eyt A s Qe EAls
0] wr} o) % AL T3 & TN A

1

ST

00 [/ D

o Rlt}, o] o] & kAl A A WA "\
Bomo] AeE] A7 Eo] FAEWES 7ﬂﬂ%¥ 2 N\ /
o welth wak ok7he] ddio] Eulo]A] = Ne /
FAHOR AE3E SO WAk TBM, THT | "7 A
W do|REow ol ewEa Bao] a2+ Nk AR\
o2 oL dd 22 A% nE g AL /

% (T 7} A &0l A] BRI ol ehe] 54
0790 o] L3S Bl ETAS-10 o Ewe] 947

/ﬂ b X]Etﬂﬂ-ﬂoi /\]—/H 2 ;q/] ﬁﬂ-%%?}_ THT 1400 1200 1000 800 . 600 400
2 TBM ©] 4817 3488 nelErt s, Wavenumberfem )

Fig. 1. FT-IR results of M-ETAS-10
(M=Metal cation)

Table 1. Physical properties and amount of adsorption of M-ETAS-10

Maximum Desorption
Channel BET Amount of Adsorption P

Material Pore Size(A) )
system (m’/g)

Temperature( C)

TBM® THT® TBM THT

Na,K-ETAS-10 231.1 0.75 0.82 204 258
Na-ETAS-10 160.2 0.86 0.87 202 274
K-ETAS-10 241.0 0.85 1.01 172 225
Li-ETAS-10 7.6x4.9 D 281.2 0.85 0.38 194 309
Cu-ETAS-10 14.3x7.6 31.9 0.14 0.04 117 101
Co-ETAS-10 242.9 0.59 0.21 97 170
Ni-ETAS-10 266.3 0.60 0.28 103 179
Ag-ETAS-10 117.5 0.14 0.20 82 188

a : mmol/g-ads.
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Fig. 2. XRD patterns and adsorption amounts of ETAS-10 along crystallinity.
Crystallinity (a) 100%, (b) 73%, (c) 58%, (d)56%, (e)44%
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Fig. 3. Cycling test of ETAS-10. Fig. 4. Breakthrough curve of ETS-10.
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