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71 3k8hA 10 A,
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ol9} #&E3le], Fwjel 2 A7]e] Wit ALES dEuUol(NH) e @@= A X=(TPD: Temperature Programmed
Desorption)dl &a &A3sl=, dRyol 52 22 (NH-TPD)o] ¥ <A o
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AN
=,
CT7HA s2A717 225 = NS S8 M) Feh. o, A7) Fvle] dAg=, dF 50, Yot <
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LE Folil, g8 RE o adrYEHY F&5 Vs d 7%t

=, g2 yol Faeko]l 0.5 mmol/g ©]4F, 0.53 mmol/g ©]4F, 0.55 mmol/g o]
4

= 0.57 mmol/g o] Ato] mmol/g ©|3}, 3 mmol/g ©]3}, 2 mmol/g ©]3}, =+ 1.5

>
X,
ot
S
o~
=
E
S
0%
o
N

47 A A Frhe, 59 249 F& Wkl delzh @Al BAE eI, A
et 7 Aw, EAPoR AzE Evl

Alsite)7t A3 S71E = At

ol
o
b
o
QL
_i
=
(]
o
3
~
0Q
=)
o
Lo
o)
=
=
=
5|
=)
i)
o
N
)
(i)
4 >

kAl Al ulo} o] ZAWOR AxH FHule TR SEAS ¥ FAT & e FHUT o F &
HPE(F, 22 A9 EH)E AgEE v, A7 o 799 Fojle Ze=gde] ¢rilsl wkhgol] Fod
AT ZHA0] oF RHF (S, Fule] xH)ERF ofYe} 7 YR AU LE ggd Aot

dAY, 7] 4 FdA EFHul=, 270 4 nm o], 4.1 nm °]%, 4.2 nm ©]A, 4.3 nm ©]A, 4.4 nm °]4,
= 4.5 nm oJAolAA ) 40 nm ©]3}, 35 nm ©]3}F, 30 nm ©]3}, 25 nm ©]3}, 20 nm ©|3}, & 15 nm ©]3}Q
7l1ee 23 & Ut

w3, A7) o FA Zuj=, BET HIEWALS 100 m/g o4, 120 m /g o14F, 140 m'/g ©14F, 160 m/g ©|4,
170 m'/g ©]%F, = 175 m/g ©]AFol®Al, 300 m'/g ©l5}, 270 m/g o3k, 250 m'/g ©l5}, 230 m/g o3}, L

227 m'/g ©189l AY 4 2},

Tz GRS o Az Wy

2oy g2 o FEddM =, Hegt FAl =gBRdMo) AsteS WA GA F, o] (HME) 54 At}

gl
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[0148] TARSR, 47 d FddY Ax PHe,

[0149] A 7E FA =8B (Mo) AstES FAAA, Al FHE AzxzsteE 9A,

[0150] 71 AL Fajol]l o]F(MfE) T4 AstES FEAAA, AA Aol s8] s 1& U 55 AkskE ol
A7t Aol FA| FujE F5= GAE E3He.

[0151] ojuj, 7] A7t Al gAE FEH AEE, EHu(lo) AEHES s ZHET 2 A7 EgEd
(Mo) 2tsh=s XEete ZWT Aol At o]F(Sifl) 548 Xdeles 15 ol IWT: S 2§ &
AT}

[0152] [5}8F4] 1]

[0153] Mo12Bi FepABaCeDiOy

[0154] 871 gkehA] 104,

[0155] A = Ni, Mn, ¥ Co% 3 o9 ¥4ela,

[0156] B Zn, Mg, Ca, ¥ Ba & 3l o9l o],

[0157] C= Li, Na, K, Rb, ¥ Cs & 3l ool Yiolar,

[0158] D= Cr, W, B, Al, Ca, 2V 5 3} o]t Yiola,

[0159] 71 a WA f, 2 xv 47 49 £ gAHY] £&olH | av= 0.1 WA 50la, b 0.1 WA 5 °]a, c&
0.01 WA 100]aL, di= 0.01 WA 100]aL, ex 0.01 WA 209, f= 0 A 100]aL, xi= 24 A 48 o]},

[0161] A s Adre wpep o], F4 AskEol £AbA "@AE fd, EYEdlo) v HATA &3]
=3, Az, 9 2A4s ST F, v2F 2B E e olF(HME) 35 ATAlete £, dx, % A4S
T 5 oot

[0163] olsl, Aed A FHEHE AW Agsta, A7) 7 dAE A,

[0165] 27

A FAde] Az WA, 55 bsEe] @A Sl whel, A7) Al ool o] F (L) w49 AtshE
T+ 5 (<3}
P

[0166] Mo At8l= B o]ele] w& Ast=® vro] |xstaat & 4523 @A), A7 Al Sl o]F(Sf) w&
AelEs HAANTIE @A, 7] AL Sl BlAaFABi), d(Fe), 94 A(A= Ni, Mn, R CoT 3hut o]
94), €94 B(B= Zn, Mg, Ca, % Ba < &} ool 4, 3 4 C(C= Li, Na, K, Rb, # Cs & 38} o]

o] f)9] 2EtEs FAANYIE WAL E 28 Ao

[0167] ole} &, 33 @A Al, A7] Al Fuloll o]F(Sifl) F4o AES XA = @AE, 7] Al S ¥
ARABi) D H(Fe)o] AHstE; @ 92 A(A= Ni, Mn, 2 CoZ s} o]4Fe] 94), Y2 B(B= Zn, Mg, Ca, 2
Ba & slub o]de] €4&), ® €& C(C= Li, Na, K, Rb, 2 Cs T b} ode] d2)9] stes Eades &

ArZIE S E 23 5

[0168] 43 G2 A, A7) A1 FHofol] B AF(Bi) AF8HE; H(Fe) 4F3HE; 2 04 A(A= Ni, Mn, 2 Co% 3l o]
o] d4), ¥4 B(B= 7Zn, Mg, Ca, ¥ Ba 5 3}L} o] ¥4), @ ¥4 C(C=Li, Na, K, Rb, ¥ Cs & sl
1

ol ) AstEs wAH R A= A s £9E & v

170] A7) 7 @AM w4 AstEe WA, Aok WAl e old wAle Hujg ATA Selz &7, Az, o

_14_



[0171]

[0172]

[0173]

[0175]

[0177]

[0179]

[0180]

[0181]

[0183]

[0184]

[0185]

[0187]

[0189]

[0191]

[0192]

ZIHSd 10-2022-0014864

sk dde FAS F AEM set)® shal, Ak WA Sl mep 2 AE ol dom dd 9l
A7, 28 wA A, At BAE BLHdo) A7A §97 EF, Ax, L 243 Al Zuje Ax
g, A7) Al E0)E waTaBi), B(Fe), 94 A, 94 B 2 94 ¢ APA B g3 £, Az, 2 &
Aste] AF 2E $58 5 9o

33 92 A, Ags GAE 2Eu(o) AFEA A7 I Az, D 245k Al 2AE Axsa, )
AL Zvjg MATAB) R AFe) ATA B §99 2R, Az, 2 2480 A2 Fus Az F, 3]
Az ZlE 92 A, 2 92 B ATA £F A3 &3, Ax, 2 2480 AF Fus F53 5+ A

43] = H
Al ZuE WATaB) ATA AT B, A%, 9 sqeol
(Fe) AFA &3 &3, Az, o

A=)

A£G A% £F, A2, D pYse] AF F0E £5T & A

ot
R
>
f
i)
Y
Y
o
—_&4

u
il
)

s 3

37] A3 FlE da A, 2 94A B AT

. ©
J
-}
il
2,
BN
ot
41
o
N,
2
[\

B
1=

EYEW(Mo) HTA &HE AxspE WA=, 50 T A 80 T &l Mo AFAHE &aA7]E DAL

ER, 37] Beudlo) ATA $0e AXSHE WANAE, TAN, SRR, FAM, RAREL i o
o 2% TS 584 AAEA F 1% ol¥e] FE F Ut

& ol&sts S Alx TAHMAE = EAR TTeARE, o= d Tl A7

N

A7MA S H7Y A, A7) EEE
1:0.78 WEIE= 3 5 Qar, o

A& ohh,

A DAY HIMAY FFEE, 1 :0.1 WA 101, FAFCE 1:0.2
9 HellAd EgBdl A3t &3=rt S = o) oo Ag

L )
X

=,

rN

o H

rr

dAd, 23 @A Al AFEEHE B AFABI), HFe), 94 A, 942 B 2 94 C AFHA E£F §9& Az
dal, Ao Bof, Ao Aabm, v AFA(Bi), H(Fe), 94 A AFA (A= Ni, Mn, @ Co = s} o)A 9
2), Y94 B AFAB= Zn, Mg, Ca, ¥ Ba & 3} oo ¥4), ¥ ¥4 ¢ AFA(C=Li, Na, K, Rb, ¥ Cs

=1

=
Z s olge 92)L A2 5 AT
&

38 EE 43 FA Al AHEHE AT

ArAE SaAE 5 A

NE Axste Aol=, Feo Zol, 2] Aaka, HHse w5

_15_



KeX
T
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=

\3

al
[e}

A

3lo
5}

L
o

1]

pud

10-2022-0014864

5

=

=

Az A7 A

H

e
[=)

ol9le] A7A ol Ax FHES HPAolL,
HI7b A7) 88k 1, FAFes A7) kA 1-1¢9] 8}

ul
=

o

Q ol

}_

A7 2 Bd o) HATA

ope.

[0195]
[0196]

20 CTWA 30 CollA 1 A|ZF W] 3 A

S
=

al

&

Z

jol)

=
=

A7k A

[0200]

[0201]

[

X
Hol

e

[0203]

90 C WA 130 Col

L
T,

A

2= ol A€

A1 10 AIZE WA 15 AI3E 5

=
=

A7k A

471

[0205]

yAO

)
=8}
il

o
"
4

golo] ¢

o A

o] 71

=
hl

2= ol ©A ¢

27 A &

A
w)ol AAH I,

[0206]

180 C WA 300 CollA 1 A WA 6

500 C WA 700 CTolA 4 AZF WA 8 AJ3H

EZBd(Mo) ATFAY 2gA *E7F 300 TE

L

L
L

2 Bdl(Mo) AT-Ae] & All

871 AT AR 3

=
=

B (

3

i/ﬂ

A,

[0208]
[0210]

AG-A 7k

tol AUAA =& 49

B 4

AT

ox

¢

il
+

o7

1o

wjel 7]

34} 1-1) 9

=
=

2= ol A€

=
=

HBEE(Mo) ATAe] 24 Al

p=a
=

%],
27+ =4
Aed 3484 (B A o7,

Al
=

& 7gNA,

_]

3

el A Abs}]of,
ojel wet d/d

w& AT 244
ojet Z& &

[0211]

vhe} 7}

i

ol
A

X

ve] e A

- =
- T

[0212]

IRARR}

al o

=

Sholl =Ll

°©

v =4

=
=

TR e €]

Y

=] dmikst

[0214]
[0216]

23]

& 7,

)
o7

o)
g

O} %

Ton

[0217]
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[0219]

[0221]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

SIHS31 10-2022-0014864

471 4 FEde] Fuf olele] AlgEe] Wi, BYAlel dutHow 4l ARRE Fad 5 glo], ¢ o

olet, & el FAdE ]l Al By ZFAlsA At o, srle] AAlds Ul FdE
Ashs A #, 2 Ewe] o] shr]e] AAldel jste] @A H = A2 ofutt

AAd 1 (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Z=w))

(1) Mo A7A 849 A= A

80 T9 & 99 goll Mo A4 (Ammonium Molybdate) 30.3 g& &38jA]7]aL, 7)o F+9A(Citric acid)S 15.13
g H7Fske] | Mo AFA £ A F33T).

(2) 4871 @A W Mo AFA A9 X FA (FHY o] 8)

ozt =717F 50 meliL, 71E HAo] 5.5 moli, A EAWo] W 7% o7t 1.2 em/gol®, BET H®H
Ho] 688m’/gel AEFHSI0) AAZ AR AL AT}

A7) (1)) Mo ATA gl A7) Halgh @A 49 g& Fdsta, 4L 2 80 Cold #xHom 77k 1 Azt
zob wukate], Ay A7t @Ale] 71ge] 47 Mo ATA fdo] FHI| PXHEE ).

(3) Mo/Si0, Fvlje] A= A

o1, A7l (A Az, Mo ATA §olo] BAW A7t WAL H4alel 110 T LEANA 12 A F
A=A A, B2 B9 BY 292 20 T SES FAFLA 6 A2 BL GAASA, A% @
Aol Mo AshEol BAF Fvl(olsh, 49ol mhebdi MNo/Si0, Fel'eha $HE FEHAT,

(4) Bi, Fe, Ni, Zn ® K A7 £ 849 A= 54

AFL- 0] & 48 go| Fe AA(Iron nitrate) 7.5 ¢ ¥ Ni AFA(Nickel nitrate) 13.8 g& &38jA#, Fe & Ni
ATFA 3 gA4S Axsdet. F7PHo® Bi AFA (Bismuth nitrate) 5.2 g, Zn ATA (Zinc nitrate)
1.3 g, K AFA (Potassium nitrate) 0.72 g& H7lsle] £3 LS w55, 131 ATA S L9 & =
V2 2.4 g9 AARS HUbele], FHek §Ho] HEF 303 o]4 uwhkele], Bi, Fe, Ni, Zn % K WA &3
gAS =g,

(5) Mo/Si0, vl ] Bi, Fe, Ni, Zn & K AR £ &9 2] 34 (FAY o]&)

7] Mo/Si0y Sulell, 7] (4)9] Bi, Fe, Ni, Zn ¥ K A7 &3 &9& F4sta, 42 2 80 ColA &xF
Mo 77 1 Azk Beb wukstel, 47 No/Si0, Ehel Z1Fel 4] Bi, Fe, Ni, Zn @ K AFA £F §ojo]
F3 BAHEE S,

(6) (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, w8 Az FA

3

1%, A71 (5)olA A=z, Bi, Fe, Ni, Zn ¥ K AF+A &3 &qo] A= Mo/Si0, FE 3]535}] 110 C
oAl 12 AIRE St A=A FH, 7] #9719 3y AdRelA 580 T &EE FASHA 6 AZF St
Aglate], A7t g@Al Mo AkskE 9 Bi, Fe, Ni, Zn % K9 2tsh&o] &AH o2 Hxd Arld 19 Zuj
18}, A$-ol walbdE "(Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Zvj"g}aL 3hH)E F53150T.

e fo
(<0

—~
O

(7) z=d# e ¢rits §3

Zujo] &AdstE flste] A Af(Quartz wool) 0.05 g7F TX1% W-&7] el AAle] 19 Fuj 0.2 g& ¥H&7]
el SR

ojxH M Afret Fuirt FXH whgrlel iR b2 e (latm) o2 FAA7]AL, 5 T/mind] $2 SE2
ST WR 2RE SA7INA, dAE oA Ak dRYol ZtAE FEFinh. ool weh wkg7



[0240]

[0241]

[0242]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0251]

[0252]

[0253]

[0254]
[0255]

[0256]

[0258]

[0259]

[0260]

[0261]

[0262]

SIHS31 10-2022-0014864

Wi 257 ghRaksl wkgo] s et 2291 400 Coll REElES dto], SR DA 7} o] FlA LS ),
o] AY AA t ghr® wgyle), WwEE Tz R drYotet A F7I(air)E FHEkM, ziaw
AFEATE 4

Yol:Z7]= 10 1.0~2.0 : 1.0~4.09] %5
FHEE(WHSY: weight hourly space

EAE WM FR F 0 ANES 3593, auzyEdel & AYHAEA HAs) 98 oI

o HalHE, FEEE AFdda A3 7|&EE).

AAd 2 (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Zw))
(1) (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Zvje] A= A

Ag7F SIS WA He

hud A=}
ol

K)/Si0, Fmi)E ]i

m O
24
o,
o
R
k!

, AAA 13 FLIA St AA]o 2¢9] Zuj((Mo)/(Bi, Fe, Ni, Zn,

o

TARSR, HAd 204E AAle 18} 7|F FAe] o] 23, Ao 22 A7t GAE ARSI, B
o FAlFoe R, A A7V 60 mmolal, 71F 7ol 6.0 molal, A& SR uE V]F H37} 0.98 cm /g

oln], BET MlEWH o] 645 m'/gl AE7H(Si0,) PAZ BAR AHGSHAT

(2) =29 4R 3
Al 19 S il Al 29

4 Sl Abgstel TRAAY GuAE TS FAT W 1 YRS 5
3, A 13} e R RS

A5,

mz Lo
ol

Ao 3 (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Zui)
(1) (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, &vje] AZ FA

(6) @AY dAE 2x2 WA HS Astn AQstar, AAd 13 FdaA ste] AAld 39 Zu)
((Mo)/(Bi, Fe, Ni, Zn 2 K)/Si0, Z1})E A =3} ).

TFAHoZ, AAd o= AAd 120 X 228 2F 30 T &9, o 610 TolA dA AT},
(2) z=dde g3 TA

AN 19 Zu) A Ao 3¢ FujES Abgsle] TR kst TAS S H 2 YPES 356
AAle] 13} mhZEA R EA S AAIEESIT

i,
AA 4 ((Mo)/(Bi, Fe)/(Ni, Zn, K)/Si0, =)

(1) (Mo)/(Bi, Fe)/(Ni, Zn, K)/Si0, ] A= FA

Gx] FE Sﬂi WAS AL A (13]-Mo, 23 -Bi 2 Fe, 33|-Ni, Zn, @ K). AAd 13 L&A s}

= ATA (Bismuth nitrate) 5.2 ¢ ¥ Fe A4 (Iron nitrate) 7.5 g= &3
aL, 15 g9 AARS H71E §, g &) HIx 301 o4 uwtete], Bi B Fe MA £ &A= A
O

o myHow Ao & 60 gol Ni AA|(Nickel nitrate) 13.8 g, Zn A7 (Zinc nitrate) 1.3 g, K
T3 (Potassmm nitrate) 0.72 g& &3A17]aL, 15 go] S HI7Me H, £33 0] HEs 308 o]y
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[0263]

[0264]

[0265]

[0266]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

SIHS31 10-2022-0014864

sakstel, Ni, Zn, % K AT £ e Az},

AAlel 13 SdshAl AxzE Mo/Si0, ol 7] Bi R Fe d7-Al & &05 Fdska, &2 2 80 TolA
1

o]%, 7] (Mo)/(Bi ¥ Fe)/Si0, Fvllol A7) Ni, Zn, ¥ K AFA £33 95 Fgstar, 4= 2 80 CTollA
T 247y 1 A7 Eb wwkstel A7) Ni, Zn, B K AFA &4E BAg H, 110 T EoA 12 A7F
& AxstaL, 7] #9719 #HE 2ARA 580 T =EE FASIHA 6 A7F Sk A EEte], At
5 2t 9 ONi, Zn, B KO AslEo] #ApHow TR AAd 49 FHuj(o]s},
(Mo)/(Bi, Fe)/(Ni, Zn, K)/Si0, Zwl"2}a 3HE 53180,

(2) Z=2dHA9 R IF

AAe 19] S Al A 48] ElE ALgstel Zeaw
3, AN 13 PR E $4S s

lo
o2
td
r>'
oty
ol
o
o
09:",
o
4n,
[
ox

>
filo
Sty
&
ol

AAE 5 ((Mo)/(Bi)/(Fe, Ni)/(Zn, K)/Si0, )

(1) (Mo)/(Bi)/(Fe, Ni)/(Zn, K)/Si0, Zule] A= FA

FA S4E 432 WA AL AYstar(13]-Mo, 23]-Bi, 33]-Fe 2 Ni, 43]-Zn 2 K), AAd 13 LA
slo] AAjd] 59 FulE A|Z3HAT.

& 60 goll Bi A7 (Bismuth nitrate) 5.2 g & ®a|A]7]aL, 15 g¢ AAS HAANE F,
Frggh g o] HES 30w o] wwkste], Bi A &S Azt

ol9} EPHor Ao & 60 go Fe A (Iron nitrate) 7.5 g = Ni AFA (Nickel nitrate) 13.8 g&
5 AE et FH, FHe §90] HE=F 308 o] wukste], Fe ® Ni AA 3 8§

HH oz 2o & 60 gol Zn AT (Zinc nitrate) 1.3 g, K A7 (Potassium nitrate)
0.72 g& |3lAI71aL, 15 g9 AAiHS #H7ks 5, Fygt Qo] HESF 304 o] witsle], Zn @ K A4 &

A 13 FAsA A" Mo/Si0, Fulel A7) Bi A7A &A& Fstm, 4 % 80 TolM £AHoR
2b7b 1 A7k Bek ankate] 3y] Bi ATAl §90% ©AF F, 110 T «BelA 12 A7 Fok Axstu, ¥
welvlel 7Y agmeld 50 Co] SRS FASWA 6 A7 Bk AAsel, 2% BAll No ehE
Bi Absl=o] Ao @A E Fu(elst, 9ol webA= "(Mo)/(Bi)/Si0, Ful"etal 3HE F53k .

o]Z A7) (Mo)/(Bi)/Si0, Zujo] A7) Fe @ Ni ATA E3 Lol EQlagtm, AL 2 80 ColA Sapgow
1 AIZE Bt wnkste] 7] Fe 2 NI AA €48 &A% 7, 110 T 234 12 Az F<F Ax3haL,
wol7le) W 2AzoA 550 T LEE fASUA 6 A% FU ARzl Azlsk gl Vo b3}
S Bi AR 2 Fe @ Nio AlalZo] Lxpdom oxw Zuj(o]dl, 9o wEbdiE "(Mo)/(Bi)/(Fe,
Ni)/Si0, Ful'eta )& FEEAT

1 T;}-Uy ] (MO)/(BI)/(F@ Nl)/SlOQ —J—UHOH /(\)1—7] 7n tﬂ K xq_?_x_" % %Qlll-% %X]Z:?l— _1:'4 Zj}_ 1;% OE;]-QIE‘I_S]_
o, AE7 BA Mo ALSHE; Bi AFSHE; Fe R Nis) A5 % 7n % Kel ASgel #A40R AW AN
o 59 Zuj(olat, g0l webdE "(Mo)/(Bi)/(Fe, Ni)/(Zn, K)/Si0, Zrj"gtar 3HE F53ct.

(2) =249 43} 33

And 19 E Al AAd 59 EujE ALeste] ZmRdel hEAE FAL FAW H 1 AHRS 58
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[0280]
[0281]

[0282]

[0283]

[0284]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]

[0303]

SIHS31 10-2022-0014864

B, AN 1 R 24 A s,

AA e 6 (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, &w))
(1) (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Zvje] Az FA

Bi MFA, Fe AFA, 2 Ni AFAY AH82S WA 45 AQsta, AAld 13 LAl sto] AAjo] 69
Zu| S A zsAT. FAF R, Bi A7A (Bismuth nitrate) 8.7 g, Fe A4 (Iron nitrate) 8.7 g, Ni &
TF-Al (Nickel nitrate) 13.795 g& AM&3}it}.

(2) =2gA9 grits TA

AAe 19] S A AA 69 EE ALgsel Zeadel dRAst YL AW H 1 BYES 353
B, AN 19 R 24 A s

AAE 7 ((N0)/(Bi, Fe, Ni, Zn, K)/Si0, Zv)
(1) (Mo)/(Bi, Fe, Ni, Zn, K)/Si0, Ewl¢] A= FF

Bi AFAl, Fe A7, 2 NI ATA) A$BE WA 4L Aslshn, Arel 13} FAs sfe] WA 7]
Zujg Az,

TAAo R, Bi AFA (Bismuth nitrate) 8.7 g, Fe HAGA (Iron nitrate) 11.5g, Ni AFA] (Nickel
nitrate) 13.8 g& AF&3&}SIt}.

(2) ==2dA9 grits TA

AA 19 Fu Al AN 79 FujE Algstel TR uist F4S S F 1 AYES 35
3, AAd 13 v R BA S A8k

Hlae] 1 ((Mo, Bi, Fe, Ni, Zn, K)/Si0, Zn})
(1) (Mo, Bi, Fe, Ni, Zn, K)/Si0, ]| A= T (&4 o|&)

LA 10 g9 FF50l Mo AA (Ammonium Molybdate) 16 g 2 1.1 g9 Oxalic acid® FY3&te] oF 50 T=
7bdste], Mo A7l &S AT

ol E=PHo R Ao & 5 g o, Bi A4A(Bismuth nitrate)1.73 g, Fe AGA(Iron nitrate) 2.01 g, Ni
HATA (Nickel nitrate) 0.6533 g, Zn AF+A (Zinc nitrate) 0.3159 g, K Z7 A (Potassium nitrate) 0.2148
g &3)AA, Bi, Fe, Ni, Zn, 2 K A7A £3 &39S Azt

A7) Mo A4 &N = A7) Bi, Fe, Ni, 7Zn, @ K A7A &3 48 wutsln] 313 ofS-, o7]o] A7}
= (LUDOX AS 40, 3F=F: 40 %, Grace) 42.4 g& ZF7Fsle] mwksl tbg, 3d tx3d 25 Azx7 (7174
BUCHI mini spray dryer)S AF&3}o] 120 C(inlet) % 230 C(outlet) Ao ® BF AZsT}

ol me} dojxl TS 580 TollA 3AZF &<k AAdsto], Hlale] 1] vz HF F53513
(2) =49 4=} I3

AAe) 18] Sl o4l g7] wael] 1] FulE Abgeta, A Al 13 $Us ste] Ezue hw

n

Hlalel] 1] 4EAbsl g T8 F O AES Fstal, Al 13 v R 248 A

Fict,

ol
ol

Blad 2 ((Mo, Bi, Fe, Ni, Zn, K)/Si0, ZHj)
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[0304]

[0305]

[0306]

[0307]

[0308]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0324]

[0325]

[0326]

SIHS31 10-2022-0014864

(1) (Mo, Bi, Fe, Ni, Zn, K)/Si0, &njle] A= A (F2AF o|&)

AP 7+E, Bi AFA|, Fe AFA, Zn AFA, 2 K AFA A85S WA S A, vy 13 54
SHAl 8t wlald] 29] FulE Az} .

TAR o7 A 7= (LUD0X AS 40, ¥ E ek 40 %, Grace) 34 g, Bi AF#| (Bismuth nitrate)2.1 g, Fe
ATFA (Iron nitrate) 3.7 g, Zn AFA(Zinc nitrate) 0.63 g, K A7# (Potassium nitrate) 0.36 g& AF&3}
St

(2) T2 R4 FH

Hlae] 19 Fu) o4l wlae] 20] EulE ALgste] xmudle] grats AL FAW A 1 ANES 859
o, wlae) 13 Ak R BAS A S

vlaLe] 3 ((Mo)/(Bi, Ce, Fe, Mg, Rb)/Si0, &)
(1) (Mo)/(Bi, Ce, Fe, Mg, Rb)/Si0, Ewie] A= A (T o[ 8)

Mo AFA] A5 WAL, Bi, Fe, Ni, Zn 2 K A7A €3 89 4l Bi, Ce, Fe, Mg % Rb ATA &
3 g A8 B2 ALetn, AAd] 13} FAA sl wlae] 39 Fulg Azsheinh.

TAACR Mo ATA & A= A, Mo AFA (Molybdenum nitrate): 18.241 g AF&3}h. &3, Bi, Ce,
Fe, Mg ¥ Rb A+ &3 & A= A], Bi A+A (Bismuth nitrate) 3.449 g, Ce AA (Cerium nitrate)
0.580 g, Fe A-+A (Iron nitrate) 13.646 g, Mg A (Magnesium nitrate) 14.92 g 223l Rb A
(Rubidum nitrate) 0.426 g& A}F&3}AT}.

(2) =249 =L 3

AR el 18] S o2l vlate] 3e) EulE Algele] mzddel s #AL FAd ¥ 1 ANES 559
i, A 13 AR A AR s,

o) 4 ((Mo)/(Bi, Fe, Ni, Zn, Mn, La, Pr, K, Cs)/Si0, &nj)
(1) (Mo)/(Bi, Fe, Ni, Zn, Mn, La, Pr, K, Cs)/Si0, &vje] A% FA (FHAY o]4)

Mo AFA ] A&
Pr, K, ¥ Cs A
SiTt.

FAHoZ, Mo AFA &N A=xE A, Mo A (Molybdenum nitrate)® 18.241 g AF&3}ich. &3, Bi, Fe,
Ni, Zn, Mn, La, Pr, K, @ Cs A7A &3 & A% A, Bi A7 (Bismuth nitrate) 5.66 g, Fe HATA
(Iron nitrate) 8.8 g, Ni AA (Nickel nitrate) 24.01 g, Zn AFA (Zinc nitrate) 4.95 g, Mn AA]
(manganese nitrate) 2.4 g, La A4 (Lantanum nitrate) 1.44 g, Pr A 5# (Praseodymium nitrate), K &
TA (Potassium nitrate) 0.674 g Z12]3L Cs A3 (Cesium nitrate) 0.325 g AF&3F% T},

(2) z=dde g3} TA

AAd 19] Fu) gial Blate] 49 FHujEs Abgste] T Rk ¥AS ST H 1 AYES 355
Ao 13} mpRrbA R BAS A e

W7dskal, Bi, Fe, Ni, Zn ¥ K 3% A3 &3 &% oAl Bi, Fe, Ni, Zn, Mn, La,
&3 NS ALEE HES AQEta, AAd 13 TLUSA ste] wlnld 49 ZujE A%}

=
al,

Hlad 5 ((Mo, Bi)/Si0, Zul)
(1) (Mo, Bi)/Si0, Zvfe] Ax &4 (FHH o)

Mo HFAel AFg3S WAL, Bi, Fe, Ni, Zn ¥ K 74 &3 &9 oAl Bi A7A] &9 A8 48 A

_21_



[0327]

[0328]

[0329]

[0331]

[0333]

[0335]

[0336]

[0338]

[0339]

[0340]

[0341]

[0343]

ZIHSd 10-2022-0014864

osta, AAld 13 FU3HA ste] Hlald 59 FwlE Azl

TFAHOR, Mo AFA &Y AxE A, Mo A+A (Molybdenum nitrate):= 3 g AF&3FAYt. w3k Bi A4 &
N Az Al, Bi AFA (Bismuth nitrate) 16 g2 AF&3%ct.

(2) =249 A3 FH

AAld 19 Ful iyl dlald] 59 FulE AlEsle] 2] ARANS FAHS FAS FH O AYES 343
, AAld 13 e R R A4S A A Y.

=
al

Chest g BAM weh AAd @ waele] 74 Fulg Askn, ¥4 A%E ) & 19 AAskd. 3
w2, AN P e 7t 34 AsE 24 2 RAske) MFE S E 19 A4Sk

BET B WA : BET H|EWZ =4 7|7](AZFA}: BEL Japan, 7]7]%: BELSORP_Mini)ZE o]8&3dle], AAld @ H
o] 7 FHufjo] tfgk BET HIZHA S ZA 318l

~

FAGeR, A7) A7) Wl A, Al Ax LE(TTK) SlA AUHP/P) 14K ] FAEE S, Ei
SHP/PO) 0.3 BHFE St oldd SARES BIH FHol Agdel, Fujel ¥ 3,

474, 2 ERAS S350

oo} E&ek: olwio} £ EFZ (NI-TPD)d| 2|3+ =Ho| 7153k 7]17] (AZFA}: Micromeritics, 717)9%:
gstit.

TAASR, A7 7171 W UAbe] A= el Sl ¢F 0.1 g& FX6ke], U w715 AAldd A4
7k (50 ce/min)E o]&dto] F2omNE T2 £= 10 C/mmgi S2AA F 400 T7HA 2=
400 CollA oF 1AIE fFAe dAelE Attt ol Fujo] IEs= f7le AAE f1geld.

2
i
>,
2
yg
=
E
£
1o
N
N
I
=)
o
2
ot
2
i
T
o
ol
Ly
ol
tilo
e

Autochem II 2920)<& o]-&3}

AHE 7 B3 F ¢k 100 CoAlAl 10 % NHs/He (50 cc/min) o2 1A1ZF 59t N, & S22 71th, 5 2594 He

= FEFHA By F2E NLE Al7skar, 255 800 T7HA s2A171W 23 H = NE S48l

oF, Niel Ax FAR()T SAF(b)S AF Tohel, v Eulol aE: Mo FAFL T & AU

X1
A G Zo) ¥4 A3
B Aoty 24 2 /1% 47 [BET vjEd] gl
Aleke] w o) (om) A ERk
(mz/g) (mmol/g)
A6 1|8 |23 MowBio rsFer aNiz 5Zno Ko 50,0 25wt 8.1 217.8 0.72
(Mo - Bi, Fe, |5i0,: 75wt%
Ni, Zn, K)
A6 2|8 |23 (Mo - Bi, |MowBio<5Fer sNissZnoKo 00 25wt%, 8.5 210.2 0.69
Fe, Ni, Zn, K) Si0,: 75wt%
AAd 3|89 (23] (Mo - Bi, [MowBiossFer Nis sZno Ko 50,0 25wt%, 8.6 196.5 0.63
Fe, Ni, Zn, K)\io,: 75wt%
Aol 4|3 |38 0lo - Bi,  [NowBiorFer sNis Zng Ko 0,0 25wt%, 7.9 295.2 0.68
SN Isiog: 7ens
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[0344]

[0346]

[0347]

[0348]

[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]

[0357]

[0359]
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A 5 H 143 (Mo - Bi - Mo1sBio. 7sFe1 sNig sZng sKo 50y 25wt%, 9.2 178.5 0.59
Ni, Fe = Zn, |si0,: 75wt%
K)

Ao 6|8xH |28 (Mo - Bi, Mo1sBi1 ssFer sNis sZng. sKo 50y 25wt %, 8.4 213.1 0.66
Fe, Ni, Zn, K) |si0,: 75wt%

Ao 7|8 |28 (Mo - Bi,  [MoiBig 2sFer NisoZng sKo s0y:  25wt%, 8.4 212.5 0.67
Fe, Ni, Zn, K) |si0,: 75wt%

Hlaldo 1[ZAH [13] (Mo, Bi, Mo1sBig sFeq /Nig.5Zn0 15K 50y: 50wt %, 13.6 35.8 0.14
Fe, Ni, Zn, K) |si0,: 50wt%

Hlate] 2| EAW [18]0lo, Bi,  |MouBiodFer Nio sZng Ko 50, 50wt 13.8 546 0.1
Fe, Ni, Zn, K) Si0y: 50t%

JaLe 3189 23] (Mo - Bi, Mo12 4Bio 35Ceo.osFer 5oNig.51M82 62RDo 13° 8.2 231.8 0.40
Ce, Fe, Mg, 25wt%, Si0y: 75wt
Rb)

Jule]l 4135 |28 (Mo - Bi,  |MowBio.7Fer sNis sZniMng sLao oPro.o2Ko .4 8.4 225.3 0.41
Fe, Ni, Zn, Cso.10¢: 25wt%,
Mn, La, Pr, K, |
CS) 8102: 75Wt%

el 5829 23] (o= Bi)  |Bis0; - Mols: 25w, Si0y: 75wtk 8.1 226.4 0.22

A 2: ZEHA] RAE MAE EA

FID(Flame Ionization Detector®t TCD(Thermal conductivity detector)?} A&®  F=wlE 183 (Gas
chromatography, A|ZA}: Agilent 7]71%: HP 6890 N)E A}g3le], AAlo] 2 Hlno9o] Z} dritst WHES
ke SR

TAH oz, FIDEE o€ d(ehthlene), AFo]¢ts}4=A(hydrogen cyanide), oFA|E L4 3}o]=(Acetaldehyde),
ol EYEH (Acetonitrile), o} EZ# U (Acroleing), oFFZHZYEH (Acrylonitrile) 59 AAES A3
om, TCDE:= NHs, 0, CO, €0, T°] 7F2 AAE B mukg Z2IdAS 2438k, Ao 9 Hlareo A 7}

W R e Jwalsl gHEe) BFE Tl

ofo] M A Ayel i Iy T2 E5E ob7] 1, 2, ¥ 3o tiYste, Z2dde] HEE, =
239 ikt wg APE olFAERYEZ] Adun Bl F&S AAksta, 1 AR E 26 71AEEA
=

[# 1]

e HEE (%)

=100+ (Whg-3F el RSt &)/ (T3 T2 &)

[# 2]

ofadRUEYS] HE % (%)

=100+(AAE olmdRYEL ] F4)/(uhe3 22w E4)

[# 3]

olAdRYELS] & (%)

=100+(4 ¥ oladR2YEZHS] &5)/(FgH 22| &)

T, v 2 e R, Al F vaee] g $ Mo AEES A5, L A ANE 7] % 29
71 A8kl et
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[0361]

[0362]

[0364]

[0366]

[0367]

[0369]

[0370]

[0371]

[0373]
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, HlaLd

}_

4 =
o

=
i
>

o4 O

2l
o2 _TN
o %
o
o i
[6 et

oX,

fru

2lo)

ill’

4>
o
e
S5

tio i}
o

2 nu
2
L
n

o
i
32

%07 (e
&3 oladRYEH 5§
9 Bivk ¥3elE Hlald] 5= TR [M3gn ofaYURYUEY Sgo] dAAE A

Z0Z2E Mo & ¢

A8

34 59 e, B4 AR @A 05T 28] ogoz Aol
1 1014 79l dplstel mede] A} cladEUEY 18

55 ¥3eE Hlud 3; 2 La, Pr 5%

o] Aal Aoltt.

A7E oleHE ow welrh,

_24_

gahe

¥ 2
rzdde] gt AHE
z2hY dEE olgIRYEY MEx oladZUEY & Mo 7HeF&
(%) (%) (%) (%)

A 1 87.7 75.6 66.4 0

A 2 85.9 76.7 65.9 0

A 3 87.4 75.9 66.3 0

A 4 87.2 74.4 64.9 0

A 5 76.8 77.3 59.4 0

AAd 6 80.6 78.4 63.2 0

A 7 79.5 78.6 62.5 0

Hlaof 1 68.3 73.3 50.5 4.2

Hlale) 2 64.2 75.8 48.6 4.0

Hlaof 3 74.3 69.5 51.6 0

Hlale 4 15.2 62.4 9.5 0

Hlxof 5 12.5 58 7.3 10.3
37t
71 3 2004, AAC 1 WA 79 Fule, vlad 1 WA 59 Fwljol] tin]ste] 2 I [HFE Y olm™R

Ed] Fgo] FA3 i, 2] IEAS} g F Mo o] A A ¥ AL T F
ATt
TFAHeR, 47 £ 1 R 28 Tt BA, PR AxH AAd 1 WA 79 Huj=, TAYPSLRE Ax
H ovjad 1 U= 39 Fujol diujste] W 4o dRUolrt F2E A, 2o SRS whge] uE
Tzl H3s 2 ol mad2ZUEY &S TR U 7o 1S & 5 .
53], AAld 1 WA 79 Suje, $HA JdAME, 55 AsEY @4 3FE 23] oo R Aojdte WA
o2 AzxHY, FFHEU(o) AFstEo] WA HHAHI o]F(RfH) & AtstEe] vFed EXE FRE JHA
o, olo wg} ZTzAA] IEAE TS F EHEul(Mo)e &F°] IAE AL & 5 Ut
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