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Abstract — The characteristics of manganese dioxide(Mr@yer for the solid electrolyte of tantalum condenser formed in
accordance with its pyrolysis temperature by a dry-radiational pyrolysis instead of a traditional wet-convectional pyrolysis of
manganese nitrate was studied. As a result of TG/DSC analysis, manganese nitrate was started to be pyrolyzed at the temper-
ature range from 180 to 23Q through dehydration process and was transformed into,/¢inGle phase at the temperature
range from 230 to 258C. Tantalum pellets were pyrolyzed at intervals o@@rom 200 to 300C in a radiational furnace on
the basis of TG/DSC results and then re-anodized. There were nothing particular physical problems on the dielectric layer after
pyrolysis. The condensers pyrolyzed between 240 and@@€corded better properties like as a higher withstanding voltage
and a lower leakage current. According to the impedance and SEM analysis results on the tantalum condenser pyrolytically
decomposed 3 times with 30 wt% manganese nitrate aqueous solution, it was verified that uniform and stable manganese diox-
ide layers were formed by a dry-radiational pyrolysis and its properties like as capacitance, dissipation factor, irgernal resi
tance and frequency dependency were improved with the increase of the pyrolysis temperature.

Key words: Manganese Dioxide, Tantalum Condenser, Dry-Radiational Furnace, Pyrolysis, Manganese Nitrate
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Fig. 1. Thermogravimetry curve of an aqueous solution of mangane
nitrate.
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Fig. 2. Differential scanning calorimetry of an aqueous solution of man-
ganese nitrate.
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Fig. 3. X-ray diffraction pattern of the manganese oxide over the pyrol-
ysis temperature in the dry-radiational furnace.
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Table 1. Characteristics of tantalum-condenser over the temperature of
pyrolysis after three times of pyrolysis with 30 wt% manganese-
nitrate solution

Pyrolysis temperature ~ Capacitanceu(F) Dissipation factor (%)
C) 120Hz ~ 1kHz  120Hz  1kHz
200 49.9 26.9 27.8 54.1
220 53.0 34.8 21.5 52.3
240 493 36.1 18.0 39.3
260 524 38.1 17.2 40.2
280 50.0 37.2 16.0 422
300 51.3 39.3 145 40.9
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Table 2. Characteristics of tantalum-condenser over the temperature of
pyrolysis after three times of pyrolysis with 30 wt% manganese-
nitrate solution

Pyrolysis Withstanding Leakage
temperature®C) voltage (V) current (1A)
200 35 250
220 35 407
240 3.5-4.0 300
260 3.5-4.0 833
280 35 1,433
300 3.0 2,440
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HWAHAK KONGHAK Vol. 41, No. 3, June, 2003



342 Al - §43

’“*EH H] Lom Ho?cﬂ %1‘ & 240 AM-HE FHe =
A =} Adol| olake Tt F8 BAEIA 1 RHS
W 7 A3E Fig. 9 ¥Z, =
2l MnO, o] 71 W R 8 Pﬂl BAEo] 3l Zlo] RIS
on 7)Ee] @A E AR o) W2 200, 2200CA
‘ﬂbﬁ MnO, YA-E0] T & %‘%L e & °‘2h?—_ BAdE v
23 REVF e YAt Aok 1 S8 AYEA = 3
01?—_ vEbTh A2 8ge] Fapaee]E o) @JMW 100 Hz o3t
9] AFw el 200, 220°C &3] WM EL] g ¥FT
e e 2] Aox dis)d A5 BrhE Ao)E HolA] &
74& a i Mﬂo2 o1;<].7]_ ;_,Lc::_]g ]1‘:_ %g} ]u]- }\]—QVJ oz = o];q_
& W5 AAA gl 35 o]Fo] A= o] 9] Wi
f—_(pathy} AR oz Bgdsie] WHAge] a7 7Euss
b SHEA 0] oix M%%%Zﬂ—zrirr doM = ol=g &
gk olite it T8 FEME A7) AR FAE U] W
AgE] 2w A7AEe gg AF9ES 53] TS 7]
AR A}, o we CH3COO-A9'E— 47}3 EEH I

o

s

ou_,

;tdl“ﬂéré

F

2 12

o di f 2 oox r 4

X
(e

o
b
of,
)
fin/
Y
it
do
1
N
i
i
ot
o
X
o
e
i‘&
Q\T
EO
Y
I
liJ
~
Ag

)
X
o
)
)
oo
of

fut
do
oy
i
o
i
K,
2
i
re
4
O{

; otoh% [8]4 @4

¢
offt
L)
X
k1

1

=
Dl
i
v

A7 4alg A -Eagits] wheld o5t 4 614 2=
okl 7hg Azl o) 2 GEF LA Telad FLate]
da] 542 Frletynh, AAEe] FAhg7ke] TG/DSCH XRD 24
Az 1oo°cE AFTFHA G5 vh-go] AP 7 180-230°C F-iZof|*
MnONO,; = Mn0,9] A4 dh-g-o] dojitn] 230-250°Ce] £ o)A
MnO, @ o] o] Folx|i= Zl o2 FRIEr). ek A o] ibkslw
7+ B-Mn0,8 AR +2E Zhon @i et 2E4E 1 A
(intensityy} =7Fst4ith. BAF i8] L2 200, 220, 240, 260, 280,
300°CE AlRslsta Zizhe] 2=ollA 30 wtoe] HAH7E gol-g AL

S3to] FUlME ARl 2 548 et da 9RE) Y B Ea
X—i. sl g7wsle] mE 4lzhet vﬂxﬂ Amu 2210 oo}
A ATk, FhA S0 tigk diEs) Br¥e A3 4
B3 2ot Eold 5 E A S hﬂ% 1 o
F-Ago] rathe A e
2 MNONG,¥) MnO,2¢] Fe]s} 2
ﬂ]ﬁ]» QJ-/H 1:7]- lr:o].xq A]—ﬂ}?ﬁ_o_i
olgh Zlog e} AxHow AL
F 59 4548 B a3 A9 240°CY
goll 7Fg frelet Zle® vekgrt. Bt 30 wive]
33 AX-EAL G & FdAe) AY 1Fe 54

=
=
3 10-70 wt%] T w2 158 ol e E e 94

i
gl

=)

o HE
¢
l-rl
1o
0_82
oo“

11

of mR
%

i
o,
2%‘

dr o
2
¢
!
N
A
o
=
N
2 2
=

mﬂ au
a
g

o Ht
=
>
o}
Yo, mr
a0
S
i O_?L
9

o
r
(8

:|:4‘

r_>.i R
T

o M=
25
B

oft
"

r
i
@

i

g

g

oy ol
)
>

ue o
Hr
2

p

k1

X

i

)

>

>

o,

we

T+

> ®
o oo d i L N

ststa 8l H41AH 3% 20034 63

LW - D

H] 50%] &-FEAE 9 10009 A4S 718502 38 ©
3819 7heAd-S FlEslt.

webs] BRE AA EALG RS WA 243 SEg el glolM
AL gl e wl dia) v FHA S mXE o
of gk 71491 A7 AEZL Aol ok & 207 ALEHTY.

1. Sharp, D. S., “Thin Film Capacitor Employing Semiconductive
Oxide Electrolytesy.S.Patent No. 3,397,446(1965).

2. Yoshida, A. and Nishino, A., “Method of Manufacturing Solid Elec-
trolytic Capacitor; U.S.Patent No. 4,046,645(1977).

3. Mindt, W., “Electroless Deposition of Certain Metal OxideElec-
trochem. So¢117, 615-618(1970).

4. Randorf, R. W. and Licht, S. J., “Sputtered Manganese Dioxide as
Counterelectrodes in Thuin Film Capacitads;Electrochem. Sqc.
119 430(1972).

5. Yoshida, A. and Nishino, A., “Decomposable Slurry to Form Dense
Manganese Oxide Layer for Tantalum Solid Electrolytic Capdcitors,
Denki Kagaky57(9), 902-909(1989).

6. Nishino, A., Yoshida, A. and Hayakawa, H., in Proceedings of the
2nd International Symposium on MpQokyo, Japan, 305(1980).

7. Yoshida, A. and Nishino, A., “Pyrolytic Decomposition of Mn¢)}0n a
Radiation Furnace to Form a Dense Manganese Oxide Layer for
Tantalum Solid Electrolytic CapacitdrBenki Kagakuy57(5), 408-
415(1989).

8. Gotoh, T., Abe, F., Ishizu, T. and Yoshio, M., “Effect of the Addition
of Silver Compounds during the Pyrolysis of Manganese Nitrate on
Tantalum Anodic Oxide Filin). Power Source$0, 193-196(1996).

9. Nishino, A., Yoshida, A. and Hayakawa, H., “Method of Producing
Manganese Oxide Solid Electrolyte Capadtitb§.Patent No. 4,042,420
(2977).

10. Albella, J. M., Fernandez-Navarrete, N. and Martinez-Duart, J. M.,
“Pyrolytic Deposition of MnQ Layers in Saturated Water Vapor
Atmospheres}). Electrochem. Sqcl27, 2180-2181(1980).

11. Hori, Y., “Recent Technological Trend of Capacitor; NEC Technical
Report,49(10), 68-71(1996).

12. Nishino, A., “Capacitors: Operating Principles, Current Market and
Technical Trends). Power Source$0, 137-147(1996).

13. Kono, T, Kida, F., Kayamori, T., Takata, H., Sneda, H. and Date, T.,
“Development of Worldwide Smallest 1608 Type Tantalum Capaci-
tof; NEC Technical Report52(10), 53-57(1999).

14. Tanaka, M., Hara, E., Ohi, M., Date, T., Sato, H. and Ogaku, T.,
“Development of 2012-Type 10F/6.3V Tantalum CapacitdyEC
Technical Report50(10), 56-59(1997).



	질산망간의 건식-복사열분해 온도에 따른 탄탈륨 콘덴서 특성 연구
	김재근†·유지영*·민혜경·고희찬**
	파츠닉(주) 연구소 435-030 경기도 군포시 당정동 543 *중앙대학교 화학공학과 1

	A Study on the Characteristics of Tantalum Condenser over the Pyrolysis Temperature of Manganese ...
	Jae Kun Kim†, Jee Young Yoo*, Hye Kyong Min and Hee Chan Ko**
	Partsnic R&D Center, 543 Dangjeong-dong, Kunpo, Kyonggi 435-030, Korea *Department of Chemical En...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	참고문헌



