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Influence of trace Zn on specific capacitance of
high voltage aluminum anode foil used in
high voltage electrolytic capacitors
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Abstract: The influences of the Zn content on the corrosion structure as well as the specific capacitance of the aluminum
anode foils used in high voltage electrolytic capacitors were investigated. The cube texture of the foils was characterized
by X-ray diffractometer (XRD) quantitatively and the distribution of Zn in the foils was measured by secondary ion mass
spectrometer (SIMS). The corrosion structure of the etched foils was characterized by scanning electron microscope
(SEM). The results show that when the Zn content of the foils varies from 1.9x10°° (mass fraction) to 2.0x10 7>, the cubic
texture maintains at 95% (volume fraction), the surface segregation of Zn significantly increases, the corrosion structure
becomes more homogeneous and the specific capacitance of the anode foils measured at 520 V increases from 0.666
pF/em? to 0.689 pF/cm?.
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Table 1 Chemical compositions of aluminum foil

180's, Z&MR/KPPUE. Wt

JEEAL: KA b, AR Xk
IR 40 ecm®; R FLHLRAE N 0.2 Alem?; K LR
S 1 mol/L Y HCL A 3.5 mol/L ) HoSO,4 Y-SV,
RALREA 70 C; RALIIAEIA 120 s,

AR Bruker D8 Discover 4 H 5l X 5 £:1iT
ST, KA Schulz SOFHZMAS {111} {200} A1
{2203 FRATEIEM K. Cu FUFEST, Ik, =1.54 A, &H
WM 40 mA, FHIEN 40 kV. W EME G o=0°~
80°, B=0°~360°, W& LKA 5°. H Bunge EK R E0H
I3 55 DU TP (Lnax=22) VIS AH N PR R 17 53477 BRI 5
(ODF), il S 7 SRR A 45

KH U TR EAL(NANO  SIMSS0) 48 il #5
KM Zn JCHEM, HEB RS RES Ty
DRAKFE 30 min, {325 TR R BIFEETAR L) 6 pm ™,

KR BL(EVOS50) 73 AT 8 il R AL FF S i 3R
MBS, ML BRI SEM BT, JF4t
T F A LI PR~ 38 FLAT RN LA FE

I o 487 3K L B 97 126 281 A 7 e s RS 11 £l
FE AR AP~ FREAT FAG S T ok, DU AR 8 T L
ML AR 25 TCEK

R 2 A1 Py ) e SE A S A L5 7
¥ BEA ODF 1. I8 1 AR 2 aTLUE Y, kiR fE AT
IEFSENNL T G5 B s . skl &, 3l =g
TEICER Zn I8RO0 e s PR B T R L 7 2R 5

N AR, AT B e A T I AT
KEL

F 2 RS SR R RR > O 520 VIR FHAR S L
e
Table 2 Volume fraction of cube texture and specific capacity

of the anode foils measured at 520 V

Mass fraction/107

Sample
Fe Si Cu Zn Al
Normalfoil 8.3 11.0 53.0 1.9 Bal.
Test foil 9.5 12.0 50.8 20.0 Bal.
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mol/L ) NaOH %y AbHE 60 s, FHZRME/KI L ek
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ifi
Volume fraction of Spe.<:1 1 Bending
Sample cube texture/% capacitance/ cycle
" (WFem?) Y
Normal foil 95 0.666 66
Test foil 95 0.689 80
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Fig. 1 Cube texture ODF figures of two kinds of aluminum foils: (a) Test foil; (b) Normal foil
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Fig. 2 Distribution of element Zn in surface layer of

aluminum foil
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Fig. 3 SEM images of surface of etched aluminum foil: (a), (c) Test foil; (b), (d) Normal foil
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Table 3 Quantitative analysis results of aluminum foil surface pores

Average diameter/ Total number

Average pore

Sampl density/ Average diameter of Number of single
ample pm of pore umfzy single pore/pm pore
Normal foil 1.58 2250 0.06 0.84 1002
Test foil 1.27 2767 0.08 0.79 1525
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Fig. 4 Pore diameter distribution histograms of aluminum foil surface: (a)Normal foil; (b) Test foil
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