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Abstract — One-step conversions of G@ito olefins were investigated over conventional Fischer-Tropsch synthesis(FTS) cat-
alyst and the new hybrid catalysts. The hybrid catalyst was consisted of methanol synthesis catalyst(QOZIGD/EhO/
ZrOz) and methanol to olefin(MTO) catalyst(Mg-La/ZSM-5). The activity of hybrid catalytic system, which was mixed with
Cu/ZnO/ALO4(6:3:1 in weight ratio) and Mg-La-ZSM-5, was superior than others in terms p€@®ersion and total hydro-
carbon yield, but olefin was not produced significantly. The reason was supposed to be caused by Cu-support interaction,
which gives rise to the loss of strong Bronsted acid site and consequently the medium strength acid site productiory. In contrar
to hybrid system, the modified F-T catalytic system showed similar enhancetb@¥@rsion. However, it showed high selec-
tivity to olefin. When ZSM-5 was used as a support for Fe-K catalyst system, the selectivity of olefin was found to be
increased. The addition of potassium promoters give rise to increase amountudt@k®@ on the surface, and the improve-
ment of stability in adsorbed Fe-C species. Consequently, by carefully selecting the support and additives on modified F-T cat-
alyst system, it was possible to obtain the high, @f@irogenation activity as well as high olefin selectivity.
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g. 2. Influence of temperature (a) and pressure (b) on activity at first

bed ((a) reaction conditions: 50 atm, 50 ml/g - cat/hr, HCO,=3/1.

(b) reaction condition: 250°C, 50 ml/g - cat/hr, H/CO,=3/1.).
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Table 1. Product distribution at 2-step reaction

TPD response (A.U.)
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Fig. 3. NH;-TPD results according to metal ion-exchange.
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Table 2] VeIt oliteleta ARE velrd 88 T3 &

CO, conv. Yield(%) Selectivity(C%) Olefin® ratio in
(%) co HC o} cS C, oy C, c C, G GGy
25 17.4 7.8 12.2 16.8 3.9 32.7 5.3 26 2.1 134 82.2
232 16.9 5.8 21.7 25.9 4.7 12.1 1.8 23 2.4 7.3 81.9

#1st-bed: Cu/ZnO/AJD,, 250°C, 50 atm, 50 ml/g-cat/hr, HO,=3/1.
2nd-bed: Mg-La/ZSM-5, 408C, 1 atm, 200 ml/g-cat/hr.
Selectivity to olefins(C mol%).

P1st-bed: Cu/ZnO/AD,, 250°C, 50 atm, 50 ml/g-cat/hr, JCO,=3/1.
2nd-bed: H-ZSM-5, 408C, 1 atm, 200 ml/g-cat/hr.
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Table 2. CGQ, hydrogenatior? over various hybrid catalysts
Yield (%) Selectivity (C%)
Catalysts CQconv.(%) "
co MeOH  DMPE C, C, C, C, Cs
CZAB31+HZSM5 31.2 8.7 21.4 0 26.8 50.9 14.2 4.7 34
CZA631+Mg-La/HZSM5 35.7 10.3 24.1 13 0.1 17.3 41.2 26.7 7.1 7.7
CZzZ63T+HZSM5 30.3 7.5 21.6 0 27.1 475 16.9 5.3 3.2
CZZ631+Mg-La/HZSM5 34.8 9.4 245 0.8 0.1 20.1 47.8 21.3 6.2 4.6

#CQ, hydrogenation at 30T, 30 atm, 50 ml/g-cat/hr and}80,=3/1  “Cu/ZnO/ALO,(60:30:10 wi%b)

PDME=dimethylether

ststEs M41A M15 20034 28

4Cu/Zn0O/ZrQ,(60:30:10 wi%%)
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Table 4. CO, hydrogenatior? over iron catalysts
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Fig. 8. NH,-TPD results over hybrid catalyst according to deactivatiot

Table 3. Comparison of physical characteristics of CZA631+Ma-La/
ZSM5 as a function of reaction time

BET sur. Copper sur.

Catalyst: reaction time area(ilg) area(rig)

CZA631*+Mg-La/ZSM5: fresh 198 6
CZA631+Mg-La/ZSM5: after reaction for 60 hr 197 4
CZA631+Mg-La/ZSM5: after reaction for 120 hr 195 3

4Cu/ZnO/ALO,(60:30:10 wt%%)

Zwi)o] wl@A4sl AL Table 3 UER g go] T wlEw
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Table 4= Fischer-TropscREg o AM8-5 = d ESjA) S 7|5to g &
Ao} 2FNE HI EnjA gl ol iteteai st ukg S 4
ot} ZZ) (10 atmy] - £ F7A) (30 atmpth 43 o
go] 270 delA] SHHe] PP oH 53] ZSM-55 FHAHE AR
o 7% CO, A2 fasht SuHe] F82 U1 #E3S ¢
A TH FE[17-19P) 931H, H/COY §43712~F AH8-3}+= Fischer-
Tropscha3 2] 729 4z F48 23z Ao =y 2 ds
Cs olde] ©glrae] Muleg SV ¢ e AR d8A ot
[17-19]. & A= 427 52 KE H-ZSM-5 o] 2w&A)z]
Fe/K-ZSM-5(K/Fe atomic ratio=0.5%+7}<2] 73-%-, 300°C, 10 atm, 100 ml/g
cathe] wH-g-27 slolA ColA CrIN Y ©elsa & 54.99%) &
A HE s §RE 4 Adon oje fEe CO, Aeke} AA|
Belpd g TR st HHY] g B SUE - ATk

H-ZSM-5 B4 & A 9] §=] g & B4-5 Folrr] 38t 5-

ST
ol

CO, Conv. Yield(%) Selectivity(C mol %) Olefin® ratio  Olefin yield
CHSE ) "o e - - - Tonce, (W)
G G G ) G Cy Cy Cs 2™
Fe,0O, 31 7.4 24.4 34.1 0.04 16.1 0.06 15.6 0 9.0 251 0.25 0.02
Fe/ZSM% 20.6 2.8 6.2 30.9 0.27 17.7 0.35 16.8 0.18 11.6 22.2 1.74 0.05
Fe/K-ZSM5! 28.8 5.4 18.7 10.5 8.1 6.9 13.6 11.4 6.2 4.6 38.7 54.9 5.22

#CO, hydrogenation at 308C, 10 atm, 100 ml/g-cat/hr and/80,=3/1
bSelectivity to olefins(C mol%)

€17 wt% Fe catalyst
417 wt% Fe catalyst, K/Fe atomic ratio=0.5

HWAHAK KONGHAK Vol. 41, No. 1, February, 2003
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Table 5. Amounts of chemisorbed Hand CO, on reduced catalysts

Catalysts H uptake(umol/geat) CQ uptake(umol/gcat)
Fe/lZSM5 30.5 154.5
Fe/K-ZSM% 32.7 238.2
K-ZSM5 1.3 96.5

a17 wt% Fe catalyst

b17 wt% Fe catalyst, K/Fe atomic ratio=0.5

640 K

Fe/ZSM-5

Decarburization (A.U.)

Fe/K-ZSM-5

A i
T T T T T M T T
300 400 500 600 700 800 800

Temperature (K)

Fig. 12. Temperature programmed decarburization(TPDC) profiles of
reduced catalysts.
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