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ABSTRACT The influence of structure design of Pb-plated reticulated SiC current collector on
the plate design parameters and utilization efficiency of PAM of lead-acid batteries was studied. The
apparent density of reticulated positive current collectors and parameter y of the plate were decreased,
and the utilization efficiency of PAM and the cycle life of the batteries were improved. Using the
sandwich current collector, which has a dense SiC interlayer between the two reticulated SiC, the
current distribution and voltage loss in positive grid were improved, which resulted in the significant
enhancement of the utilization efficiency of PAM and the ability of discharging with large current.
KEY WORDS composite, reticulated SiC, collector of sandwich structure, utilization efficiency of
PAM, cycle life
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Fig.1 Current collectors with different structures (a) conventional grid, (b) large aperture size

reticulated SiC, (c) small aperture size reticulated SiC, (d) sandwich reticulated SiC
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Table 1 Apparent collector density and plate design parameters for different current collectors

Current collector plg-cm™3) alg-g™t) v(g-cm™2)
Conventional slab lattice!®! 3.1~5 0.47~0.60 0.66~1.23
SiC current collector
with large holes 2.7 0.48 0.30
SiC current collector
with small holes 2.0 0.44 0.20

Sandwich SiC current
collector 2.8 0.54 0.17




638 ¥oOoB W

v AR E AR IR T R R A — AR
HFEENSE WHABRRE v —BRE 1.6~2.5
Z 8. RN T BB ERIEEY SRR A,
BRI R RER v KT 1L R 1 P0G
SUCHE, TEa A A =4 BURGS A BIIR
BALREE N B TR, TTRARZA S e BliX — it
HEK.

I 2 B LA M, SR FH 0 A AR 7L A R b B4
B ATRIEE B . DA 20 h LR R, & 5L8
B AR AT R O B B L 1205 min,
KALMRRALRES F AR E R 1245 min, /MLIE
R ALRE S TR B W 1285 min, = BG4
FiAR R 1315 min. H77UEE A B AL BT TE] 43
HISER T 40, 80 1 107 min.

L 5 h FEETE AT, AAR M E T A e )
K 299 min, 522 A H, KFLHHRBRAL S TR
B, ANFLISBRRR AL RE SR I A i e FT = IR 45
P AR PR E T A R ] A B RE R T 15, 22
31 min. DA 2 h FHCHRET, B DA H A
BHE K 121 min, $# ERIRF, &HRERIAR
oA B ] RIRIER T 9, 15 1 18 min.

R EE AR B A e M EE AR R R
TR R IERR IS R AR A 2R, S5 R0 3 Br
7R SRR UM L A B, B RLA IR IR
PR SzEe B B TE R R A AR R T
WHEERSE, BEWIEERERILEERRAEER
&, NFLAIRERACRESE T AR, SRS AR
BRI AR, B 4 AR EREER
B, M T B AASOME L b B R R R R
BEKER SRR ERAE B e iEE
YR REFEERK, £ 20 h %, 5 h
M 2 h REESFEF 8.88%, 11.11%
14.17%. 3k RREE B H T AR, HIERE
P R A R AR S R R

ANFLIE RAE M 5 F b ) TEAR T P4 TR
AR AILREREE RN, FTEERE

% 18%
>
@
® .
S A
3 — Conventionat grid L
> . Large aperture size SiC ! “
........ Small aperture size SIC |} i)
1.7} ~== Sandwich SiC bil
i 1 1 ] 1 1 L 1 I L
0 4 8 12 16 20 2
Time/h
(b)
Z
&
1.9 .
e —— Conventional grid W
S | -----Large aperture size SiC W
........ Small aperture size SiC i
----—Sandwich SiC i
17¢ )
i 1 1 1 L
0 2 4 6
Time/h

1.8 — Conventional grid o,
----- Large aperture size SiC [
i Smatl aperture size SiC | |}
--—=Sandwich SiC 5 '-.:!
1 1 1 1 1 1 ) l.

6] 40 60 120
Time/min

2 CRAN[EISR T AR L e Y SR 0 R M Y O

2%

Fig.2 Discharging curves of various batteries
at discharging rates of (a) 20 h, (b) 5h

and (¢) 2 h
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Fig.3 Utilization efficiency of PAM for var-
ious batteries at different discharging
rates
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Fig.4 Enhancement of the utilization effi-
ciency of PAM of the newly designed
batteries compared with that of the

conventjonal battery
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