CLEAN TECHNOLOGY, Vol. 15, No. 1, March 2009, pp. 60~66

0|21 EHEl NaY MISEI0|EE 0|28 TBM2I THTS| E&MIAH

Mz, o|M3), M7, xR, 28y

PRAYSE a3y, 'dagan
608-739 BARA] Yt 295 AF 100
(20094 28 259 F5= 20094 38 239 FAHE Fm 2009 38 49 FE )

Adsorptive Removal of TBM and THT Using Ion-exchanged NaY Zeolites

Gap Soon Jung, Seock Hee Lee, Jae Kee Cheon, Jae Wook Choe,T and Hee Chul Woo'

Department of Applied Chemical Engineering and TIﬁ)epau"trfxent of Safety Engineering
Pukyong National University
San 100 Yongdang-dong, Nam-gu, Busan 608-739, Korea

(Received for review February 25, 2009; Revision received March 23, 2009; Accepted March 24, 2009)

2 ¢

HANNAZRE 7] F 389 THTS TBMS £2 AAS s NaY Algelo|EAE ol g3t 2
AL F3I3ITE Nave] gt 9] A-d7]4] —‘f—,—f‘é% W37l SR e TR H3h9 L,

K, Fe, Co, Ni, Cu, Ag 59 S%0]|&0% ol 2n@slglon, o|5 #34 THTS TBMS £ AjAd 4
$33ith. 1 A3} Cu-NaY, Ag-NaY, NaYex th& géé o) wjs) THT, TBMS] shapgado] &7 vt
Epgon, Cu, AgZ} o] 3hd Agelo)E9 F7hg AME B4 wiel o ol2Ed] vd £2 sE
A5 vebd 210z AlEERITh Abe] Ag-NaYRt} 574 $4€ Cu-NaYe] Z¢, Cud] gA#s =
Aakgict ol 7hed 0.5 M2 Axkte] o o]2wdhe Cu-NaY-0.57} 71 & AaFa%-S Byl
o, THTe] th3) 1.85 mmol-S/g, TBMe|| tfa] 0.78 mmol-S/g& z+z} vepfigict. 183 THTS &2
A stel A= NaY, Cu-NaY-0.5 F 22| tj3le] & Hjo|7} giglem, TBME] 24 &4 steig#2 4
% Cu-NaY-0.5 F&A|A NaY 2ot A S8t

FAo: F2A, FHA, T2 2, Aol E

. Abstract : Adsorptive removal of tetrahydrothiophene (THT) and tert-butylmercaptan (TBM) that were widely
used sulfur odorants in pipeline natural gas was studied using various ion-exchanged NaY zeolites at ambient
temperature and atmospheric pressure. In order to 1mpreve the adSOrptlon ability, ion exchange was
performed on NaY zeolites with alkali metal cations of Li", Na’, K and transition metal cations of Cu™,
Ni¥, Co®*, Ag'. Among the adsorbents tested, Cu-NaY and Ag-NaY showed good adsorption capacities for
THT and TBM. These good behaviors of removal of sulfur compound for Cu-NaY and Ag-NaY zeolites
probably was influenced by their acidity. The adsorption capacity for THT and TBM on the best adsorbent
Cu-NaY-0.5, which was ion exchanged with 0.5 M copper nitrate solution, was 1.85 and 0.78 mmol-S/g at
breakthrough, respectively. It was the best sulfur capacity so far in removing organic sulfur compounds from
fuel gas by adsorption on zeolites. While the desorption activation energy of TBM on the Cu-NaY-0.5 was
higher than NaY zeolite, the difference of THT desorption activation energy between two zeolites was
comparatively small.
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Figure 1. Schematic diagram of continuous adsorption experimental apparatus.
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Figure 2. NH3-TPD spectra on M-NaY (M=cation).
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Figure 3. CO,-TPD spectra on M-NaY (M=cation).
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Table 1. TBM and THT adsorption capacities on cation
ion-exchanged Y zeolite

Breakthrough time Amount of sulfur compound

Sample (min) adsorbed (mmol-S/g)
TBM THT TBM THT

NaY 45 90 0.30 1.38
Li-NaY 45 60 0.30 0.92
K-NaY 30 75 0.20 1.15
Fe-NaY 45 60 0.30 0.92
Co-NaY 45 60 0.30 0.92
Ni-NaY 45 60 0.30 0.92
Cu-NaY 45 90 0.30 1.38
Ag-NaY 60 105 0.40 1.61

Note : Adsorbent 2.0 mg, 30°C (TBM: 60 ppm, THT: 1374 ppm), CH; balance

Table 2. Effect of Cu loading in NaY

Breakthrough time Amount of sulfur compound

Sample (min) adsorbed (mmol-S/g)
TBM THT TBM THT

NaY 180 240 0.59 1.87
Cu-NaY-0.05 165 180 0.55 1.39
Cu-NaY-0.1 165 - 180 0.51 1.30
Cu-NaY-0.5 240 240 0.78 1.85
Cu-NaY-1.0 90 90 0.33 0.78

Note : Adsorbent 2.0 mg, 30°C (TBM: 29.9 ppm, THT: 69.7 ppm), CH; balance
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