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CoMo/y-AlO; ZulAbell 4] 250-450T 2] &%=2}F 30X 10°-60 X 10° Pa®] b3 23 347k 0.009-0.034
gcathr/m/ feed ®H$Joll4] Ni-tetraphenylporphyrin(Ni-TPP) &} pyridine &a}A] =2 d7}F4uk-g-ol
@atod dtaieich. Ni-TPPS A d7Mebg4ubg-2 pyridine ofol 71l wpehx) Hshg 7har) 4
4o pyridined FAA7MLFELEE A 350C o4t EE A Ni-TPPo] ub-g-2- o34
142 sk on] 272 2HE Arrhenius plotg 3te] -3k €43} olu =& °F 10 keal/moleo] sict.
Fresh Zwj9} aged(£A4) Zv]e] &2 @3 isotherm& 78] X3 pore size distributiond A &
A3} Zo)) 2] macropore] 4} pore mouth-plugging@Ato] dojxt 7& & 4= i)

Abstract—Hydrodemetallation(HDM) of Ni-tetraphenylporphyrin(Ni-TPP) was studied over CoMo/y-
ALO, catalyst at temperatures between 250C and 4507, the total pressure between 30X10° Pa and
60X 10° Pa, the contact times between 0.009 gcat.hr/m/ feed and 0.034 gcat.hr/m/ feed, and pyridine
concentrations between 3.6 mole % and 16.7 mole %. HDM of Ni-TPP was inhibited by pyridine because
the increase of pyridine concentration caused the decrease of HDM conversion. The reaction rate of
Ni-TPP was found to be apparently 1st order over 350C and its activation energy was determined
to be about 10 kcal/mole by Arrhenius plot. Pore mouth-plugging phenomena were shown by ad/de-
sorption isotherm and pore size distribution of fresh and aged catalysts.
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Fig. 1. Reaction sequence for Ni-TPP.
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CoMo/y-ALO; Ful el 4] Ni-TPPe] 2371345 wWheel #g A7 13

| Drying y-ALO; at 110€ for 24 hrs.]

Impregnation A. M. & C. N. solution in y-ALO. .. 777 ]
for 1 hrs. with rotary vacuum evaporator I

l Drying at 110C for 12 hrs. I

Table 2. Operating condition

Variables Range

Catalyst weight 0.5, 1.0(g)

Particle size 140/170, 170/200, 200/
(mesh)

Temperature 250-450C

Total pressure 30X 10°-60 X 10°(Pa)

Contact time 0.009-0.034

(geat.hr/ml feed)
Pyridine in n-heptane 3.6-16.7(mole %)

At standard condition

LCalcination at 500C for 5hrs. in air stream ]

A.M.: Ammonium molybdate
C.N. : Cobalt nitrate

Fig. 2. Preparation procedure of catalyst.

Table 1. Physical properties of catalyst

'Y-A1203 COMO/ 'Y'Ale’;
Co(wt%) - 442
Mo(wt%) - 814
Surface area(m?/g) 248 215
Pore volume(cm®/g) 1.372 1.223
Porosity 0.605 0.58
Bulk density(g/cm®) 0.71 0.76
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2-1. &JZojof H|=

Zul= excess solution impregnation method 2 ro-
tary vacuum evaporatorg AR§-dled Al zmaldr) @A
2 y-AlLOs(1/16 in. pellet type) & A}2-3lgon A
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st
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2d 7143352+ Aldrich Chem. Co.8] ¥
=44+ Ni-tetraphenylporphyring AH8-3}¢] 3 carrier

Temperature 350C

Total pressure 40X 10°Pa
Contact time 0.024 gcat.hr/m/ feed
Pyridine concentration 10 mole %

oil 2 AH4-3} n-heptane®] &3 3ls} A Lo L£Tr} 99
% o|Aelglet. 18] 2 pyridinee Merck Co. A E.©.
9% o] £E& HoFEr)h Far o) g 2 AkALE)
TxE 99.9%<% AFL AHEsldch
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9217k Tt EeF o2 sl il A wkg
£ back pressure regulator®} metering pumpS A}
484 Y FHo2 BUFT ZojFHukgo] o
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30X10°-60 X 10° Pa ¥ 9ol HAysiqc) & |72 A
APz f 3F 22272 Table 29 7t}

2-5. 4

2 AYelA wHE-Ea A5 £42 sample W<
nickel %7t& 23 3}gl+=d LC.P.(Inductively Coupled
Plasma) & AHg-3tc). w855 YAE Je A &
TS ST Follv oot 2 Yo 934588
A 4kstedch
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Fig. 3. Effect of pyridine on HDM of Ni-TPP(1).

S5 2 kel ol pore size
o xHsisich

T. zli]_é o 3_3}.0:]

distribution- porosimeters A}-4-3}

2-6. ¥¥ XA

Ay e Zeks Hf A7 A(F.P, Institute of
French Petroleum)ell 4] &85 B#dt e 958
24 722 uk-3-7]el CATATEST UNIT LPD Model
CE ARg-sladch

3. Algdn ¥ o

3-1. Zo0f gHde| ¢rgst

3503 qra skl ato] Weish Agrawal(7]e
AA 2okl walA fdEE F5 T2t obF
ulekgh Amol7] wjel Fojrt Z7lel BAe] ¥&
A S £ F stk Byl o WA Fohae]
109% A=) o] HHE driAle GHd dgAHE
Ae 4 ol 51_13}03;} oy 7] efju) A& o E 4]
7)) =& A3gS 2 productE it oF 30
A RS A Folis Aol AT Aol cleck
EEERR ! g% Eohg whgrlel $4T F 35412
2l agingg A7) Hel &FEu-39] datag Ik
3-2. 23X &3
Zo) 7] 2 Q) Foll 4] Fohy Ee7bA (i Zol 4

3131as 293 HI1S 19914 28

ThEA A FA o2 2SS
Z

S TEA - HVA AAE

25
A 36mol % 0.5 geat,, 350C, 40* 10° Pa

A 5.3 mol %
24 {1 8.7 mol %
B 10.0 mol %
(O 13.6 mol %

4

Conversion [Xm]
—
(42}
1

*

01 015 02 .025 .03
Contact time, gcat. hr/m! feed
ig. 4. Effect of pyridine on HDM of Ni-TPP(2).

o

of

A el 7]E QAR Uy G 2 Ee]
o) 2 S dolir] saA EFuigizie] =
40-170, 170-200, 200 mesh ©]4to. 2 W 3}A|7] 1L
Hell Al &7l N SFEES gl F
AT H3to] FAlE 5 ole G99 Hdrh
2 B 2 Fe] ub-gof vz 332 Corrigan
(16701 el A #|qt=] mle} 7Fo] Zufe] k& wWstA|A

&5S SAPoRY
g 4 ok wlepy ¥ G AE dolry
23] 3507, 40X 10° Pag} ZAe4] o9 k& 05g,
10ge g WA Fu A HEA L G & Ga3585
ol F o FAAL HFo] FAE= WA
A& siod o

B N ke
N 2

-
==

T —{z HN o oo (B

3-3. ¥k20i| o|x|& pyridinee] ¥E

EF 2704 pyridined FEE 364 16.7 mole
%7h2) wWskAlA B A 53mole %7 A3Hgo

W3slzl wolo} Tmole % o449 sxolAe A9

Wil ¢l A2 B 4 gJgith 7 mole %2} 8.7 mole
% o) 0.17%2) Ao Z 7o FAF 5 glHlem,
7 o] AL TS Aolr) WA ok AAF AbEls) frA
ek & 7mole % o]4e] G kel pyri-
dineo] 7o o3& 3| 3= A& o4+ 9ok B4
B2 pyridine %% el 42] Wsle Yol AFE
ul9} 7+o]| pyridinee] hydrogenation siteell & 2Hs) 4
TS dojue AL JAlEEE Feje 5
2 A7 EZ S i S-S AHIAIA GFEE0
wolale Ao Y7hE) Fig 4= £ A HFAZ



CoMo/y-ALO; Zehael s Ni-TPPY Sai7beas whgol 2@ 47 To1s

Table 3. Effect of pyridine concentration on apparent
rate constant

Pyridine concentration  Apparent rate constant(k)

3.6 mole % 11.10 m//gcat.hr
5.3 mole % 10.53 m//gcat.hr
13.6 mole % 9.49 m}/gcat.hr
1
£ 30%10°Pa 0.5 gcat., contact time
4 40%10°Pa 0.024 geat.hr/m/ feed
[1503% 10° Pa

751 M 60%10°Pa

Conversion [Xm]
ol

257

0+ T T v ' r
250 300 350 400 450 500
Temperature, C

Fig. 5. Effect of temperature and total pressure on
HDM of Ni-TPP.
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Fig. 6. Effect of contact time onr HDM of Ni-TPP.
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Fig. 7. Test of pseudo first order kinetics of Ni-TPP.
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NOMENCLATURE

Ni-TPP : Ni-tetraphenylporphyrin

W/F  :contact time [gcat.hr/m/ feed]

Prep : partial pressure of Ni-TPP [Pa]

Prero :initial partial pressure of Ni-TPP [Pa]

Py, : partial pressure of hydrogen [Pa]
P, : partial pressure of pyridine [Pa]
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