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Abstract

In this work the cation effect of ion-exchanged y type Zeolite catalyst in the case of cracking and or

isomerization reactions of n-pentane were investigated.

Pure n-pentane was converted into various lower hydrocarbons under the conditions of below 2 atm,

and 400°C to 600°C through isomerization and cracking reactions.

According to a conventional method, the order of catalytic reactivity of the ion-exchanged catalysts for

both reactions were confirmed as following ;

1) Isomerization reactions, Cr**-y>Mg"-y, Ca"-y>>Fe"-y, Mn#*-y>Cd*-y, Cu'-y, Zn#-y>Al*} H*-y,

Mg*-y, Co*-y

ii) Cracking, reactions Ni-y, Cd"-y>Ca"-y, Cr*?-y, Zn"-y, Mn"-y>Fe"-y Cu-y, Coty, Mg*-y, H*-

y, Al**-y, Hg*-y
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Table 1, Conditions of Ion Exchange

Catalyst Formed Temp, C Salt used l pH l Ref.
0.3% Pt-H-y 80~90 — —_ Ammonia desolation at 500°C after ammonium
ion exchange

0.3 Pt-M-gy " MgCl, 4.5 2N

0. 3 Pt-Ca-y ” CaCl, 3.5 2N

0.3 Pt-Cr-y ” CrCly — Saturated Soln

0. 3 Pt-Mn-y ” MnCl, — "

0. 3 Pt-Fe-y ” FeCly — Saturated Soln reduction wlth pydaxz! amine

0. 3% Pt=Ni-y ” NiCly — "

0.3% Pt-Co~y ” CoCl, 6.5 2N

0.3% Pi~Cd-y ” CdCl, 2.0 Saturated Soln

0.3% Pt-Zn-y ” ZnCl, 1.5 N

0.3% Pt-Al-y " AlCly 3.0 2N

0.3% Pt-Pb-y p Pb(NH;), 3.5 Saturated Soln

0.3% Pt-Hg-y " Hg(NOg), 1.0 ”

0.3% Pt-Cu-y " CuCly 4.5 Saturated Soln

0.3% Pt-Li-y ” LiCl 6.5 2N
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5.4 KHERA A O KE £ MRS Cr*3-y>Mg*-y, Ca'-y>Fe -y, Mn*-y>Cd"-y,
mole 42 vehily] 2 FE Table 2] FRdch, Cu*-y, Zn%*-y> Al"*-y, H*-y, Hg"-y, Co-y
GRRE 2 RUECREES RERKRELT B = SRS iEiE MEAr (450~600°C)

gl FERlez 29 EHk BFE - EREREMA Nit-y, Cdt*-y>Ca*-y, Cr*-y, Zn"-y, Mn*-y>
9o AR mole 53&S Hudle] fEMbe] JHEALE b Fef-y, Cu't-y, Co¥-y, Mg'-y, H*-y, Al"-y.
dsln o5 2ot Hg*-y.

B RIES] EMEEA. (450~600°C)

Table 2. Product Distribution of n-pentane Cracking

Temp, 450°C
Catalyst ] o | G l o |G | Cam i i-Cy ’ n-Cy | Ce
Mg-y — | 0.005 —|0.012 10005 |oo0iz |o.0o95 |0 0064 ! — ; 0.13 |o0.82
Ca-y 0.0047 | 0.014 — 1 0.056 | 0.048 ' 0. 024 - 0.26 | 0.58
Cr-y 0.0013 | 0.0015 — | 0. 00545 0.0048 | . -10.15 0.82
Mn-y , - — 1 0.0108 | -~ | 0.00335 | 0.00925 | 0.0264 ' - 0107 |0 83
Fe-y 0.0242 | 0 00837 — | 0.0199 ] 0.01035 | 0.0362 | 0. 00346 - ~ 10137 |07
Cd-y 0.0182 | 0 0317 — {00076 |0.0164 |0.0137 | | ~ 10.005 |o0.819
Cu-y 0. 0025 - — | 00047 ] 0.0012 | 0. 00236 - \ ~ oo [o093
Temp, 500°C
Catalyst | G ! e | o { Ca ‘ R R e e ‘ i-Cq ] n-Cs
H~y 0.004 | 0000 |o0.008 |o0011 | — {0025 |o006 | lo.008 |0.02 [092
M-y —10.01 0.003 |o0.02¢ |o015 |0015 |o0009 |0005 ;0.005 {0105 |o0.805
Cu-y 0.23 | 0.066 — 10193 |o0.113 - | 0.081 0.152 | 0.155
Cr-y 0.0017 | 0.00208 — | 0.00388 | 0.00042 | 0. 00246 | 0. 00234 - 1000081 | 0.278 | 0.58%
Mn-y 0.00278 | 0.0180 | 0.00927 | 0.0295 | 0.02075 | 0.0203 | 0.0206 | 0. 00333 | 0.01367 | 0.0955 | 0. 767
Fe-y 0.0097 | 0.0274 | 0.0105 | 0.0424 | 0.0445 | 0.0158 | 0.0165 | 0.00645 | 0.0174 |0.10 | o0.71
Cd-y 0.019 | 0.0673 —10.096 |0.0367 |0.057 |0.0337 ~-10.0201 |0.105 | 0.565
Al-y - | 0. 0067 - - | 0.0114 0.0093 | 0.034 | 0.00543 | 0.0294 | 0.902
Hg-y 0.10 [ 0.05 — 1010 0.10 0,05 - =010 0. 50
Cu-y |0.036 | 0.016 [0.009 [0.024 |0.021 |0.012 L0.013 | <~ 10.0081 |0.056 |0.81
Temp. 550°C
Catalyst | G | G | G | G | & | G | oaGy Ce |G | G | G
H-y {0.0383 | 0.0475 | 0.0386 | 0.0453 - 10.0775 | 0.00146 -~ | 0.0346 |0.043 | 0665
Mg-y 0.0355 | 0.0525 | 0.0345 | 0.053 | 0.0664 |0.0230 |0.0194 |0.0315 |0.017 |0.077 | 0.591
Cu-y 0.14 | 0.167 —lou7 o105 | - 0.062 | 0017 — 013 o027
Crey 0.129 | 0.094 ~10.097 |0.038 |0.065 |0.054 |0.0062 |0.031 |0.202 |0.279
M-ny 0.141 | 0.0715 |0.0224 |0.106 |0.0793 |0.0459 |0.040 | 0.0190 | 0.0466 |0.111 | 0.318
Fe-y 0.060 |0.071 |0.041 |0.067 |0.08 |0.032 |0018 0037 ! -~ 10.064 |0.513
Ni-y 0.25 [0.14 —lo012 lo0o08 —~loo+ o033 | — 100 o025
Co-y 0.246 | 0.188 ~lo1m — 1 0.063 |0.0497 |0.0263 | 0.0391 | 0.0503 | 0.0653
Cd-y 0.0635 | 0.196 — 10,212 | 0.0704 | 0.0646 | 0.0477 — | 0.01605 | 0.0477 | 0.283
Zn-y 0.187 | 0.072 | 0.029 | 0.0435 - — | 0.0563 | 0.0137 | 0.0203 0.0522 | 0.528
Al-y 0.0207 | 0.0398 | 0.0275 | 0.047  0.0707 |0.0342 | 0.0177 | 0.046 ~ 100025 | 0.695
Pb-y 0.004 | 0.003 — o003 - | | 0. 00427 - ! L 0.0114 | 097
Hg-y 0.0185 | 0.0254 | 0.0435 |0.0175 |0.062 | 0.0L | 0.0046 | 0.011 ° —~ 10,0051 |0.73
Cu-y 0.058 | 0.107 |0.064 |0.094 |0.066 |0.032 |0026 0034 | 0.037 | 0.48
Li-y 0.056 | 0.167 — {017 |o0.105 —10.062 |0.017 | ~ 1013 |0.27
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Temp. 600°C
Catalyst C C o | o ] Co i-C | nC | G | iCe | iCs | nGs
M-y 0.08 |0.075 |0.05 |0.046 |o0.069 |0.021 |o0.012 |0 0735 ~loor o0
Ca-y 0. 256 0.198 — 1 0.071 G 14 — | 0.034 0. 0128 0. 0153 0. 0396 0.234
Cry 0.241 |0.16 |0.69 |0.122 |0.062 |0.037 |0.03 |0016 |0.048 |0.11 |0 007
M-y 0.217 | 0.795 | 0.0476 | 0.0422 | 0.0945 | 0.0183 | 0.0918 | 0.0525 | 0.0913 | 0.0547 | 0.295
Fe-y 0.189 |0.133 |01 0. 0566 — 10105 001 |o0.018 |0.059 |0.0565 |o0.279
Ni-y 0.625 | 0.150 — 0075 |0 048 - — - — 10057 00415
Co-y 0.121 | 0.147 | 0.0639 | 0.0553 — 0.0682 | 0.0120 - — | 0.0147 | 0.457
Zn-y 0.403 | 0.120 | 0.0542 | 0.1085 —lo05 |o0o0157 |0 0136 —10.0178 | o018
Al-y 0.0512 | 0.0637 | 0.098 |0.024 | 0.0815 |0.00955|0.0120 | 0.0503 | 0.016 |0.0382 | 0.557
Hemy 0.063 | 0.043 |0.098 |0.017 |0.09% — 10003 |0.03 —loo06 |o6s
Cu-y 0.15 015 |01z lo1z |o0o0s |0.03 |oo04 — oo |00s o030
Li-y 0.116 | 0.0655 | 0.0525 | 0.013 - — | 0.039 — | 0.0145 |0.0275 | 0.67
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Table 3, Activation Energy of n-pentane Cracking
(450~600°C)

Catalysts E (Activation energy) (Kcal/mole)

Li-y 22
Ca-y 13
Ni-y 18
H-y 12
Cr-y 36
Fe-y 28
Cd-y 18
Mg-y 12
Mn-y 22
Hg-y 24
Cu-y 28
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