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= 25 XA 3d #4171, D/MAX-2500V/PC (Rigaku) & AR&38ho] 2ol A dojxict.

=4 23, Ago AdE I (CoMlPN0i0) S Csll POy o A7 725 7HAaL 9l=2le] 8els
A= 5 FH2). A7l AR FRe 2FAF] 55 v A AFARl FERRA, 2FAR] ST ©
sl =M Fule] 2 = FA47F Aot
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A%, 53 74 A4 Prol Agets WAz 2 RE

[0062] o] MEWAL ASAP 2010 (SHR) o] BET Wl o8] FRHAem, 47 54 Axe §r1e] ® 20
7174 =] Q).
* 2
[0063] Zuj HPW Cs0.9 Csl.8 (s2.2 (s2.4 (s2.6 (s2.9
a4 A7) 20.9 17.7 16.3 14.1 15.4 15.7 16.6
(nm)
H A A 4.2 9.7 28.6 35.2 40.9 62.0 82.1
(n'/g)
[0064] ( ]E 01 CSO 9 = CSlHQPW1204o, ¥ 1% )
[0065] A7) Zafje] HlZHAL AFe XF(x)e] 0, 1.0, 2.0, 2.25, 2.5, 2.75, 3.0 & & Z7}3tq) web, v|ZH

A& 4.2, 9.7, 28.6, 35.2, 40.9, 62.0, 82.1 m/g_‘li 7V, 53], Alge X$HEFo] 1.0 oA 2.00=
bl wheh el nlmH A e] 9,744 28.6% FASHAl TUHES T & A

[0066] 5. Algoz Xgd FHZEZZ4F Fo(Cs Hs PW040) 8] A= 4 A

[0067] 271 A 1ol wel A" A Fuje] A=(F AP dR)E A7) 98 dEYol s BEH(NHs-

Temperature Programed Desorption; TPD) #41S =83} om, 7] A3= s17]e] 1 30 e

#£ 3
[0068] = HPW Cs0.9 Csl.8 Cs2.2 Cs2.4 Cs2.6 Cs2.9
NHS—%Z} 1.32 1.02 0.54 0.51 0.43 0.27 0.16
(mmol/g)

[0069] 7] TPD A1 QtEUolrt gate = A WA o] Fasty, & g E WAL Fi Fuld FEEE bRy
ole] & AL 4 9tl. g Yol Zujeo] F49t 1112 wheFlof| uwlel go]2y ol FmA AALS
s, Ful BH Ao Sol29 v 2ol AUV Tdsithal S w v vixAA el nl#sy] u)
woll W e Ao dXse kool b HlEWA e w& A Attt

[0070] AR s=e] SFRUONH)S] TPD ¥4< E3) WA (calibration) EHlolEE Snstglon ol% Za =iy
T YdEUCl(NHy) ] S ARSIt Fule] A EE AlgFe] ol I/ wE F A dEE
7rastglom ) ol uke} NH, @22 HAs A AEHJT. AxE Fa) Sl HPWF HE 2 F A 2EE Y
BRI A RE, HPWE 718 2 U S 7FH A glo] wEEEo] Abde &olsi HET § glo] & v 48
S omlskA] e

[0071] T 60 =AY Arb 9919 FW A4 (surface acid site) 719 4284 3o wie} AAE AT
T84 3

o EWAH - EW 39 geled 4 x golew geley &
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Aoz gy e zEgatel Joid Age @ (x)o]l T7rgel wet AAHA F 4l s gashd
HEAAS 183 12d S AXES die Alge M@ (x)el TS FA48H Sedth. ik, A
o] X&=F(x)e] 2.001A4 2.252 F71e W ®W 2bde] FUMEo]l b foulsiAl Zew, 2.258% =3e A
2 AEFSE JERIT. Alge Aol 2,259 AH$-(Cs2.2), HXgE &EH2Ee

7 2), "X El =
W ARES YERAY. T3, Alge ASH(x)o] 2.758 23 49 mH Ak

i
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iy
o
fru
M
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S
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©
s
Lo,
oto
&
o
ol
fiX,
Ho
Lo,
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[~
Lok
M
(L
olo
fu

2 Zoje] A
(o]

° =1 =
1 A8E & AT A7) AN E Y] ofxddls xFstal qlow, A7) ofagdle] A
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fr omu Lo oy
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et
ot
o
il
o

o
2

100 ml WFE7)o] WHSEQ ZHHALS-(APIE = 2.32, SK ojx=Hlo|M)E 30 g =X3&ta, AFo=z X3y
2 EZYAH(Csls PW10s, 91714 x = 0, 1.0, 2.0, 2.25, 2.5, 2.75, 3.0) =S vr&& =2 ojd] 10% (3

ST, 10 bare] 425 F3 339 WA (purging) S AW F 70 bare FAE FHSACG. W
TE 420 Toll ©F7] 93] 308 S 7tgetar, AA AE(steady state)d E@al7] 98 3
ATk, o]olA 1000 rpmoll Al 4A1ZF wwkS gk & W7t AFl(cooling jacket) S F3

@ ¥ AT B4 2Askar.

)
k)

Lo

=
rﬂ.‘,
olo
N
i
o
o
X
)
ok
N

ZTAF Fast Fd 9 ¥ ARES 1 (FZA), NF(IZE, FESF, v 2d, 9 E) 9 718 A
22 REyqon, AAdw A AAES [P, 942EX(Elemental Analysis; EA) = 74 ZFH(Simulated
distillation; SIMDIS) ®X& &) A&o] EAHA. 719 #F 4 £ & 9ol= AV Aoz X9 ez
Z 23t 21 (Cs,Ha PW12040) 9] x (0, 1.0, 2.0, 2.25, 2.5, 2.75, 3.0)°] W& ZFAHo Ea Ax7t 714
o] Stk
¥ 4
= H] = v x=0 x=1.0 x=2.0 | x=2.25 | x=2.5 | x=2.75 | x=3.0
7 AARE 41.3 28.5 27.0 20.9 22.1 21.4 25.1 26.4
(Z%=%)
WY A= 39.3 53.3 57.6 65.3 68.7 64.7 61.7 57.4
(Z%=%)
A A= 19.4 18.2 15.3 13.7 9.2 13.9 13.2 16.2
(Z%=%)
M AHE FECEFD
C5-177°C 16.1 15 13.7 13.4 11.8 12.6 10.6 13.1
(L}ZEh
177-343C 47.5 48.5 46.3 44.3 44.6 43.9 43.6 45.4
(F44)
345-525°C 25.9 26.6 28.0 28.9 30.6 29.8 32.8 28.3
(= o)
>525C 10.5 9.9 12.0 13.4 13.0 13.7 13.0 13.2
(ZAHT)
(5-o} el 11.7 6.1 6.1 5.6 4.9 5.0 5.8 6.5
(H3HE(%) (48.9) | (73.3) | (73.4) | (75.4) | (78.7) | (78.3) | (74.6) | (71.7)

4, AFez XgE FEHZEA S (Colls PW0i0) & 22
(MFuh)RY 2FdF9 B T8 (5-ofx=Fule] [A3go] Hu 8% =dvl. &3], Age X&H(x)o] 2.0
~ 2.75¢1 A 74.6 ~ 78.7%9] =& A
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FHE T4 3 (hydrodemetallization; HDM) Z3H& ¥ 333 (hydrodesul furization; HDS) &2 2Z34
o] Ba uleA] Zujo] S eI E T U2 08 A X0 gt A AR ¥iE 2L 9 3
o] gFe ICP 2 FA BAS F& AR e, A7) DM 2 HDSE 81719 F=38k2lo] wet Ak Q).
#2914 4

. 141.46 ppm - [Ni+V contents (ppm
HDM conversion (%) = ppm- | (ppm)] 100

VR (141.46 ppm)

#5145

4.80 wt.% - [ 3 contents (wt.20)]

HDS conversion (%) = VR (4.80 wt.%)
W 0

5100

10005 weE W 4B TEE 24 AR (N, Vo F28 Sqee] 2R 24 4R A AEs
JEln A, # weel o ANdd] wel Azn Agow ABW dzEelt Fujs ol gale HLAAS
g pas BT 4%, B35 ARN, DI FFel FA Bads A2 FAT & YAk 53, UAN
Dol AR Ao ABE AAZEAHCol P00 SNE AT A5 WEouT o BAHen A7

olsgltt. o Udle] & 8ol we ofxmul el FAlel EAS Hel Ful glel AAG] o] u

=2 HDS Ae&S Yehdslt.

8. 25 AR B3 wh3ol AHEHE MAgoz AHHE HezETYl Zv(CsHs PH00)¢ 35 L AN

Cs2.2 SHZEN Zulol thste] AY L=, Azt 8 A4

a5 A (TGA; thermogravimetric analysis) FA& F3] A8 Fvle 25 A= ¥istE 23 23
ok 100 C F-ZollA 1] AAR Qe HwF Wgrt wAsiglon, oF 400 C FE AF ¥ A= AS
glsiitt. 400 C HE ¥ A= Hstes Fujd 23d 337 AAGeZA YEhds d4eR iy

b ARnEaHY £4& B 22X mEt AdEHE 0, SAst 339 AAES gRlsiglem, XRD
(X-ray diffraction), FT-IR (Fourier Transform Infrared spectroscopy), ICP (Inductively Coupled Plasma)
2 EA (Elemental Analysis) 5= &3 vl Fx 2 EA4S g5

TAASE Airg 40 ml/s2 Z™ 255 71 A A3 400 CHE 0.7t A&, oF 2 A7k A4
A4 F Co7F 9 ol AEHA &5 AE Ak 0, 297144 = 200 |
M 00.7F = AZHUAT. oF 3029 A AHowmw 07 o o AEHA ¥e AS dAsivk (= 12 F

x). &, = 128 Fxshd A A Sofel £3E mAvh Al ko] AAE AE HAL 5 ok
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