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Zof : 2 AFoM AlEH Fule od AP Fvl AT A (homogeneous
dispersed catalyst precursor)q! 7|3 %38%E2 A Mo-naphthenate(7wt%
Mo, Shepherd Chemical Co., U.S.A. ®| &), Co-naphthenate(6wt% Co, Strem
Chemicals Inc., U.S.A. #%)# Fe-naphthenate(6wt% Fe, Strem Chemicals
Inc, USA. AFeojwy ztzh Mealz wbgzz stollA A 448
MoS;, CosSs3t Fei S= Zghgct

XRD 24 % TEM 24 : BEXARE Meo &3l FEHE 98 v
sHAFS AAs7] st Mg A &4 HEEW(15g, Raven 22
powder : Columbian Chemicals Co. #1¥)& &v(tetralin 3g)a FHEE o
g3lg 25489 %7 5000ppm(TEM £4]) £ 5wt%(XRD #4) v
21 FEAHAEE F3E(MoS: CooSs, FeSnE HEA7)7] ot dasE
gFEHog QTFHE %2 3uE Hrisld Agdst gz 430T,
1,000psi  Ho(Z71%F2), 609 wS-2H &kl A v AIZL ¥
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THF (tetrahydrofuran)& &&= 3l A] pressure filtration(0.45 micron)
S ot Fujd ol XIHE EEEE AFAXRMA5T. 10torr)stol A A x3}
gk XRD A& 9s8log Ag€" 7|7]+= Rigaku computer-controlled
diffractor(24 % : RTP 300RC)el¥ed, Cu, KA, W 1831 background
X-H& AAS7 st =9 monochromator®t ©Ee] Copper Ka
radldtlonol AHEEA T TEM 418 98ty Algd FHAAE A2 UL
2t= o] Philips 3|AMAE(E D™ © CM-30)0] At}

fdAA2g  ZoAF A2 AR 9 naphthenateS S AA] @43 AeQ 33l
FE2 AFA 7] 8 FejdFA e oEo] HUlstdon FEHoR g
THE g9 3w E A&

o : Agtsietg Lo 2 A d‘ﬁ@%“ﬂol tetralin®} B4 A F o] Luf
¢l Panasol AN-3N& ’:13:33}910”1 o] ¥ 7}A] &vje] dUukA<l :
&} 2l Tetralin @ Exb2E2 1320] 1 v S AL 260C2A Agked
g sHFoT ALLE a1 il_ FaFodgafelm Yakuri pure chemical co.,
Itd., Osaka, Japan AFo 24 F£x+= 08%o|n HlE AA A glo] AFL3
odti. Panasol AN-3N @ F2 WaHoz JFXMNY MFEHFRFZA Crowley
chemical co., New York, US.AcA Aatsly= AEog £+ FAXNES o4
yxzgadloz Ao Q) o] fur oA AAolmg FHY P Mgy
o] #dEF o] go)87] wWEd naphthalene A da Al&5H 8§}
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of ¥aAZ F AEdElolA of 108 FdEFJAAG. & AeFA IE
#} 3 A4= zh7] 60mm, 120rpmel e o= Aek-guf-Fwje] F o EFol
218 AREAAGAIE T3 AT F U= °ﬂ°3°§*1 kg o}
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Aol AZAEE s Hste HERr|(Rd ¢ ISI0121-5 5T-6/18,
0-5,000 psi, Industrial Sensors Inc.) @ SHEAAA(ED : VPRH-A3-350K
-25-11C, Valcom co. %) 281 GHINEAE o] £33

8l9 5 AAAEe =Zgu]2 A p-hexaned CHoCLE ZH7] AL&31% oo
—"F%%}Z]i‘_ Milipore 34t A& 2] pressure filtration 221 (Cat. No @ YT30
142 HW)2AM T A Ao] 142mm=A 71 Z XA L 0.45microne] it 2+ &0
of i3t gz Wt &3 ge] £ L ’“%7‘4§‘rg* A sk o
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XRD : Mo#} Co¢ XRD #H¥ Mo-naphthenate®} Co-naphthenate’} 4
A 2tz AL 84 AAFEYQA, Mot CosSs2 182 + Ao 4
Belth, a¥y Fe-naphthenatet>  FeS(troilite)?}  Fer-«S(pyrrhotite,
0<x<0.125)%) + 7HA ARAdEHzE AZdHe ez A" Troilite™
pyrrhotite Bt & & efolr} o] HAis Fed A5, ThE o533 %
(MoSs, CogSe)oll vigte &do] ddidez vA vgues dAdF9 vz
g F ok

TEM : &% naphthenate® H-E A" dzte) =7|je 4
oo AFHN2A Zzhe]l &< naphthenate?} UlAEHA Balg %
HES Lottt Zt 259 HoYA A7l & 20nm FEGE
] carbon black®] H W] 1HF EAST Metdszz oA
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ZlzAgow Fxo z} Zul(Mo, Co, Fe) 5000ppm 28 i 1000ppm%
4% Z}7} tetralind®} Panasol AN-3N &uf& Alg3led ZALSTH Fof
5000ppm< AH28E S 7 Mo>Co>Fe 02 MaAsg od5F-g % &
AFdEEE JeERYAT. Mot Cor Aol mA 7 mrtolnz A&
neE o AH3elr] FE 2 FeFule] &8 FAAA AMESHE o] nhg
itk olefd EFujSo A HedE g 9@ LU5rEe XolE tetralin B9 A
o Hlsle] FAFojzdo] ¢li= Panasol AN-3N &ojA|oAl AXHEA v}ed
Wk 29 1000ppmE AHE3F tetralin el A| ]l A, Sufo] wE A ghais)
F& (HaAggs odag)e Aolzt g A2y Panasol AN-3N &
Ao glojd e Zvjo] e Ad3 AutadslyEgo] Aol B o3 A
B A 3xe 2o AHR3E5 7] W tetralin Ful Al M tetralin, &
AFdgn)e FarFdsEe] Jao] AgHoR 1A ALSFAHE AS B
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3. Fe-MoAl % Fe-CoAl ZojMd¥

ZulE £33 W& synergy effect® ZANSHZ] 98] Fedt Mog <8
4 &2 £ Fe-MoA #ul(1000ppm, N&71E)5 AHE55 S @ tetralindt
Panasol AN-3N &ujAelA Egule] @2 MEgAB L] 2AdTr &L A
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Sttt Tetralin &9 AU ZH-$ synergy effect7t 79 ez ¥gou}
Panasol AN-3N &uiAlo| A & 2F7be] synergy effect7t UEFGTH 2 o] &=
tetralin 8oi7} 2 A FLrFAFH] AN U or Zuje d&o] A
2131, Panasol AN-3N &ul& F23d%5de] ¢l fgo dges o
el g&o] A deRti & 5 vk Panasol AN-3N £wiAY 7S Fe
600ppm3 Mo 400ppmE& 8RS 9 713 & A 88(703%, =53
Fe 1000ppm : 63.2%, &% Mo 1000ppm : 68.4%)& ¥ 1, Fe 800ppmi}
Mo 200ppmoll Al 7HE & QL UFE(50.0%, =53 Fe 1000ppm : 45.7%, &
4% Mo 1000ppm : 49.4%)& R At}

Fe-Co FvlA2] 7%, tetralin®} Panasol AN~3N &uj Ao A] Z&n]o] ul
£ oMgdstEn 2dF &S A Y. Fe-MoAl Zwiet §A8HA tetralin
Sul Ao A= vl % synergy effect7} UEty o Panasol AN-3N &)
Aol A= vy 2 synergy effect”} YEFTH Panasol AN-3N £ujA4d 7
G SE5Z2F et Mebdstgo] oF 60~70% (=F3 Fe 1000ppm : 63.2%,
=73% Co 1000ppm : 65.8%)& YEIUNA oo, 9A+Ee] 2% Fe 400ppm
4 Co 600ppmE EFsEHRE o 713 mokoh (514%, £53 Fe 1000ppm
45.7%, «©5 ¢ Co 1000ppm : 48.3%). 12t} Fe 600ppm# Co 400ppm< &
FadE W LdFEo) 492%0°]3, Fe 800ppm# Co 200ppme E &3 4L
2 drHo] 488%0lUtt wetA, o213 B$ Fe-MoAl 9t wlx712 2 Fe
& TUHoR AR CoB 4% £ ALl Aol nL&ARL &)
A AR = T ] g

o]’de] AeA H o] Fe-MoAlol Hldtad Fe-CoAl Zwlo] lo]A
synergy effect7} #A3] vt 2#d ojo] 712 AY AdtolX HAFE
uho} o] FastEede Mo>Co>Fed «£22 9 Esfsdg Jelus X
B A E(acidity) JA 2 £M2 go] olv] @A AN, AT FeZul
ol Mo =+ CoE #H7IetAl 5 Mo©] Codll Hl8ld ©f & 48 A4 7
og Z|HE A A vrgdd Aol 9 Corzt 3] Mool ¥t 4
AR 52 4L BAFUAY. I olfE 7l BAFAE 454
Aejste T sl AR spill-over hydrogen?] H&o] ojsle] dgs
T Atk F CoFml7l Mot 23t d e Adzoer droae e
THol o A7l "Ed CoFujolA HIqFoz M= HYBAHFA =
spill-over hydrogeno] #|e]5&H2 22 FeZml2 o|F3dld 43 Fozy
F7HAQI B4 & HolAHE remote control mechanism” Yol 2]l A}
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