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(57) Abstract: The present invention provides a solid-phase
catalyst for decomposing hydrogen peroxide, the solid-phase
catalyst comprising a permanganate salt and a manganese (II)
salt. The solid-phase catalyst exits a solid state in the form of
nanoparticles at the time of hydrogen peroxide decomposi-
tion, and thus can be recovered for reuse and also has an ex-
cellent decomposition rate. In the method for producing a
solid-phase catalyst for decomposing hydrogen peroxide ac-
cording to the present invention, a solid-phase catalyst is pro-
duced from a solution containing a permanganate salt, a man-
ganese (II) salt, and an organic acid, so that the produced
solid-phase catalyst is precipitated as a solid component even
atter a catalytic reaction, and thus is reusable and environ-
mentally friendly, and cost reduction can be achieved through
the simplification of a catalyst production technique.
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[150]

[151] <A Aol 2> F Ak (formic acid) A &) H HAF3FE A4 Ha]-g A A S A %

[152] 271 A Ao 12] @A 104, F-7]1 40 52 oA EAF T 2] 96% 552 EEAF 15
ml= AFE S 21 A9 ehar, 7] A4 13 A8t = et BAakslari
Wl 8 A el & Al 2kt

[153]

[154] <2 A4 3> -2k (oxalic acid) A 2] A3} 4 Ha-& 4|4 S 2| %

[155] 71 AA e 19 A 164, fF714E =2 of N EAL thAl 3M 559 5448
mls A& 21L& Al 9 star, 7] Ao 13§ At 3l ate] kst a
W8 AN Sl E Az

[156]

[157] <A Al 4] 4> Al E Z4K(citric acid) A 2] ¥ #4Fsk A B8 A S Az

[158] A7) A e 19 @A 1ol A, F-7] A0 2 ol EAN ThAl 12 M 559 Al EZ 4L
8 mlS AFE3F A2 A9l etar, A7) AAld 13 LA =5t kst 4
W3-8 LAY Sl E A xS

[159]

[160] <B4 1> 7Y Zuj

[161]  Junsei AF9] T 7HAHZEFE(KMnO,)(CAS No.: 7722-64-7, Lot No.: 2015C1513,

Assay: min. 99.3%)S 11| 5} % T}
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[162]

[163]  <Hlnd 2> B Y &)

[164] Sigma-Aldrich AF2] ©] 43} HMnO,)(CAS No.: 1313-13-9, 025-001-00-3

[165] Lot No.: MKBS8414V, Assay: min. 99.99%(trace metal basis))= -H| &} I T},

[166]

[167] <H] Lo 3> 3 2 5] 24k (propionic acid) X &) H IAteaA Ball 8 A4S S
Az

[168] 471 AAld 12] @A 104, §-7]2Fo 2 o}l EAL th Al 999 5 5 2]

2 3] 24 30 mlE AHEEF A1 Al 9l staL, 3] A A4 13 S L sHA st
ket 4 Fal aLA Y Sl E Al 28t

[169]

[170] <H| 1L o] 4> HE] Z 4k (butyric acid) A 2] E A4S A FEl 8 LA S Al

(1711 7] Aol 19 @A 10l A, F71AES =2 o} A EAL thAl 99% & 5= 2] B 24k
40 ml& AHERF A2 A9l tar, A7) AAld 13 LA = ste] kst 4
ol & LA S S Al

[172]

[173] <2 dd 1> 2R3 JF vw 74

[174] B odbgof] whE Ak E A FaEl 8 LAY Sl 7F A 2l H = f 1A S el
w2 A3} o5 Flsty] Hsto], 7] Al 1 A AA 4, 8]t 32
Hlﬂ o 4o A A z¥ AN Ful & Fetow FRlsgl e, 1 ARE 8] &

2 UER AT
[175]
[176] [%1]
Zuffol] AR-g-¥ 714k A3} of F-
]l 1 oA EAF O
A ]l 2 EEA o)
H] e 3 32 2324t X
H] 3l o] 4 FE =4 X
]l 3 4k 0
A Al 4 NE=ZA 0

[177]

[178] 471 3 19 YEb npe} o], 3 2 0] - Abw) L] 2 A4S A3 vl 3 2
H| nlol| 491 73-5- Ao 2= Sl 7F A = A e gkar, of Al EAE, 54T,
S A E2AES ARG S Ao [ WA AA o 4= 3141 o] A H & Sl 7t
A E A2 glsigitt
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[179]
[180]
[181]

[182]
[183]

[184]
[185]

[186]

[187]
[188]
[189]

[190]
[191]

N
2
n U
2
— N
\Y)
i)
[-'>'
_\?_[:‘
-
b
I
=)
o,
[-'>'
b
()
o
4B
ki
B
=3
A
2

mE
it
ol
fo mpy =

3 oy
i

Ex

A
o 1% o>
>
kv
o
=
32
o

2% & 1ol VER vpe} o], Bkt Aol i A ek EA 8k
ZHg S| Q) W] alol] 12 40.8 L/min-g2] 7Hd & At oA £ 5
, A S Aol B ASHA AN 0B EA S AA G 12 15.4
A S B UEh o, w7 A 2 34tk ska 4

=]

Egh AA A 1.8 AR SEe] ks A E el ekar, 3] ko] AJALE S Al
A A 5= S oiH] o2 80 % 2] Al 591 12 Limin-g2] A4 w1 AY
CE YEE A S 1T 5 AT

u

ox
Ao
o
)
r
ok
i
Px
b
.
£
=
o

ol&ste] st S Wl e 7 11 o e pHE S shar, HAatskaag)
FtR WA Ao, 1 ARE 52D ) 3% 520 YERAGIY.
[3£3]

pH(SZ M) atskaaa ol iAo
el 1 7 @

o
H) 3l 1 9 N
o

H] <] 2 7 ol
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AT

W 7H5FA (permanganate salt) 2 W7D 9 S E 3o AR A
a
[e)

-

H
o
2
;O
2

Y

—
o
=
32
2

A,

v 7H42+S3 (permanganate salt)-2 2} {HAFZF(KMnO,),
Aol A (Zn(MnOy),), I 4 A5 (CaMnOy), 28 {H - (AgMnO,),
Y E F(NaMnO,), 247, HEEHE(Br(MnO,),),

A1 5 (Mg(MnO,),), #4 HAE2 E 25 (Sr(Mn0O,),),

2] F(LiMnO,), #4HAEHE=H(Cd(MnO,),),

Al F(CsMnO,) 2 74 7H2FF1] H5(RbMnO,) 2. & o] Fo] %] =
B AEE 15 AL EH o sl ikl Y-8 oA

o2 of, o N
e >

o

iR N A A
g2l

o
iz

Berl BoE o X ox XAz
o

=)

Al 1akel Qhoi A,

271 FZHID 92 WZF o} A H] o] E (manganese acetate), &7k

Y E ¢ o] E(manganese nitrate), & {+ & 2 2} 0] = (manganese chloride), 47t
o} A &l o} M| &£ 4] o] E (manganese acetylacetonate), &3k

B Z v} o] = (manganese bromide), & 7F 7} 2. 4] ©] E (manganese carbonate),
W7 &5 Q 2} o] = (manganese fluoride), &1+ o} o] 2 T}©] == (manganese
iodide) ¥ 7 A 7] o] E (manganese sulfate) 2 ©] F0] X = 7 0. 2 H-F
AEE 1F o] 3R] A& S o= o= BAkstrh Hall 8 A4 S,
I 7H4E (permanganate salt), WD) &9 2 {714 2 8ehE

T8 A= THlshE 9GAEA 1,

% ol 8 N& =4 (aging) A et aA) S Sl & G k=

1
2); %

A 2014 BN LA B AGe R, A% D e
3

71 @A 19 F-714FS 3 E A (formic acid), ©FA| E Al(acetic acid),

£ 2 AHoxalic acid) 2 Al E 2 Al (citric acid) & & o] Fo] X = 7+ 0 2 L]
AEE 15 o] 3R] A& S5 o= sf= HAstrA Falg A S
A| 2 W

A58kel] oA,

&7 @A 29 s A= Y] £ Es A £V Eesta,
g R Aol M 5 A WA 80 AlRE E ]t 3

uls
Sl
o
Jm
o,
o
p
ol
uls
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