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MnO,= WHEIZ], vl & capacitor 52 AME-O R Ql&te] o]9] == I& Frlslal Qo) 4‘?‘—: sacrificial core H-<
o]-&-3lo] MnO, & PIAlT-E #1233t} o]w] MnO, =94 manganese acetate] 7Hri-af 2 F3RES-ol 2l5) A
23t} A¥AZ} & 0.2%, manganese acetate 0.65 mM, Z1] 0.02 mME A-2oll4 HHS-A]F @tg% SFlS W dst

12k MnO; hollow microspheres A|ZZ = SI3Ich

Abstract: Demand for MnO, has been increased with interest for its various applications in the fields of battery, catalyst,
and capacitor. In this study, MnO, hollow microspheres were synthesized by sacrificial core method. MnO, nano
particles were produced by the hydrolysis and condensation of manganese acetate. The stable MnO, hollow microspheres
can very well be synthesized with mixing 0.2% of water, 0.65 mM of manganese acetate, and 0.02 mM catalyst at a
room temperature.
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rahydrate (MAT)2] 72389} 3 7H-5-2] Fuliql dR Yol += 9
AFel, MnO, 47 5?) MATSE A E/dAIQ] Tween 80> Aldrich
oA Fqiste] ARg-stelom 3ol ARE-$E PS microspheres, MnO,
7} ¥ % PS microspheres 2} MnO, hollow microspheres®] ¥} 4]
A} A71= JEOLAFS] JSM-6100 scanning electron microscopy (SEM)
AuE o]gste] ERlagith

Aol ARG A= Park 5{9]°] AlEsd X9} A Ao
2 AEuPHe Az ZakA o] Tween 80 0.5 mL (0.1% v/v) %} etha-
nol 400 mLE 21, shaking water bathol|A4] 140 Ipmgi AofA] 1
HEAIZIT) PS mcirosphere 0.5 g= ethanol 100 mLe]l ¥ 3L ultrasonic
bath® 253t A A7 $ 42t ZekAe] Yol 10 mingt wRksko]
2 BAEA 71T MAT 0.08 g= ¥ thA] 10 minZt WHHAIZ] 5 0.01
N NH:OH 1 mLE 31 1 h uiA7Ith 799 fixks ez
T3 § AIFEEHL, ovenollA AxsIITE Axd A= 10 €
/min®.Z 600 T7H] 5 AP SE2H PSE 4 E3llAI#H MnO; hol-
low microsphereE A|Z3}3] Tt
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3.1. MnO, ZE! =0l

MATE AFAZ 3k MnO, A|1ZE A 83+] MnO, nano size $J
27t Adol B As WA ERlstolol I8 AAE 73 5 glo
B2 MnO; nano size 97 A4 gl AFE 941 HArlste] 1 4
1= Figure 1] YERISITE Figure 18 AFA|3] A3 RH MnO, nano
size YAFEC] MR FAUE EHES BHET 5 Sl wEbA oY
7l 78’38 MnO, nano size YAE°] A= FX|7] el PS AT
Y 7Fs oF-E ERlstaal oAl Park F11]°0] AlEsht Sle
emulsion polymerization®] 2]&ll #A|Z=3k PS w]AlF-oll MAT 0.65 mM,
NH,OH 0.02 mM, PS 0.5 g, Tween 80 0.5 mL (0.1 vol%)?] 2702
MnO, & IZHATES AE3Ick ™3 MO, wAIT-E] Ui 3l
PSE GO $kd3s] AAAIZ F SEMOE PS m]A|T-9} H] 1
3tod Figure 2l YERASITH

Figure 2¢] LERT vE} Z2o] PS w|AlH(a)= O] wlj712]2- e
OJA|¥k MnO, IAFE FRAIZL F PS FIAIT-E AIAAIZ T5T4b)<]
SEM AFS B ()2 WiFEEt PS mlAlF T2 B4 MnO; AR
TR Jate] FHo] EFEFIHA Aol BES vERA ¢l
Folell= o FHEA 2 wA MnO, YAEo] o4 Sl
< & g glom W Ile mAlTES T S E o] YlFrt vo]
= 22 B AL olge BEE MATY 713)9F S3Hkgol
o3l A€ MnO, Y=ol PS AT Edel| IR = MnO, ¥
AT Azt Thssithe AE skl Kol = Aoltk
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ofu] A& 9 Park F{11]¢] ©1&%4] wlHS 53t MnO, F& A
T2 Azl 7P T8 vigs B9 Jdolghs S & S QSIth
= 59 2 MATZ} 7allate] MnO,7} A== dAlell A 71
Z3 MgHERA £ ofo] oW MnO, Ui YRS Ao
A2 o]FoIx|A] o} F-EA ozl FEO] HAY TR ER] ¢
PSO] Wol heAl Hol HEFH AE2]l MnO, 55 wAlT-e] Ao
Zh o] FoRA] ¢k& Aol olek= RIIE F9] ofo] ol A =W
MnO, A4 Ak AEErt b A giksoe] ZHel FofehA]
2ol T size®] MnO, YA A7 A7 o wol A7|A ek u}
2hA] o] 9A] FHo| Fx| ¢k pSo] Wo] 1A Hik o] 7MEE B
E MAT 0.65 mM, PS 0.5 g, Tween 80 0.5 mL (0.1 vol%)<] %71

Figure 2. SEM photographs of (a) PS particle and (b) MnO, hollow
microspheres.

Blo A B9 kS AR Ru]%EA 0, 0.1, 02%C. 2 H3A 714
A MnO,Z 78 AHS AEstgon o] Axk= Figure 30 LERIS
t}. Figure 3o YEhdt vlel Zo] & A3 M8 Potw ¥4
o7 Whgo] dofuf -l Fe] L3t atEe] el BAHA e 3
Ae B 9l 02%HTE B2 ko] Eo] HUIEIS wel:
MnO, A4 YAke] ARGt kA shue] & gojel® B4
Qe S AT = QItk TR B A3 99 HeoME &
9] &2 0.1% =7t 7P AEEs & 5 dldeh

3.3. NHOH2| =7} MnO, ZEIH| O[X|= A&

Qb o] Mtk el 2%k Mn0, FHAHANA &2 M7kt
oL 7kEEEE doluk MnO, SE WA Ax27t TFs sk Rk
TAOE MnO; AHA7F THA FAdE 2 oyt Bl wEbA
Hop w23 et ZRE 8] Sl Fele ARgsllof & A
S 7 Azt Fulle 7Rl g oA MATS) RES& 59k RESA
of S T ISR AE A JEE o FETH
Al A8 Flo] o] FR=A] 2 32 Tt A o] o]Fo| X=X
ARsHA Hrk wbA] Sl R w2 29 Adel dids] &
Qs & AOE At5Ho] o tist A& FasRITh olv] o
A7zl Atst Azte) o3t dAatolv Sk 2 2] Fele
Ay FeE doylor e HLE nano size®] 7E "
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Figure 4. SEM photographs of MnO, hollow microspheres at the various NH;OH concentration : (a) 0.01 mM (b) 0.02 mM (c) 0.03 mM.
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3.4. MATS| 20| MnO, TEO| OX= HE

MATS] k& F8of Zojd MnO, YA+ ool & JaS v|x|=
2 F3% HEE Foll slfoltt ofo] o FEo] FEH O o]
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MnO, §1AFe] SE7F obx] Y4AFE] aggregation H7to] WAkl I
2 ol AEe] MR FAHYE BEE & 5 Stk o] APdnE
B 289 skl 243 Mn(ll) Acetate®] FEE 0.65 mMORE
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PS dlo] T FRGF A7 Folof BT FF vIATE A
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Y 9 AYS Yo 1 AAE Figure 60 HERAATE
Figure 60l WFERT B} Zo] Wk AJxto] | h 43 o]fofl= Arket
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W LR TR Sl wlo] Qo] o4 Faw
G2 el mYE QAo AuE BRPORA W 2s



MnO, F¥ "Ml Azl ek AT 651

18kU

D

Figure 7. SEM photographs of MnO; hollow microspheres at the various reaction temperature: (a) 25 C (b) 30 T.
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7} #2}4 polymer ol MnO, nano size UAFEC] TR E7|H U=
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Az Holg)rl A Aog Algdrh JRE B Ao A¥ %
71 stellA] At vke 25E 25 TR Alsdrh

.43 B
olxdel A3 Ax PSE FH(polymer core)OF A3 sacrificial
core 1 ©Z MnO, hollow microsphereS- #|% 7132 &l & 4= Q)]
om o]9] Az S vAE MFEY] HAxUE v Atk
1) MATE ATAZ 31 Mn0O, 8 AgNA E2 9 0.1 vol%,
Zujo] Yol F127) 0.02 mMY W 7 FEE Al S MnO;
T AITE AERT 7 Uew Z47he) qko] 1 o) ol ALt miRk
A Aol 7ol Febgel & 9 vAA] Kt A=
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