ELECTRODE PLATE FOR A LEAD ACI D ACCUMULATOR AND | TS PRODUCI NG METHOD 5
Field of the Invention The invention relates to an electrode plate for a

| ead acid accurul ator and its. produci ng net hod. 10 Background of the

I nvention In Chinese Patent Application CN 1051273A, entitled 'pl ate shaped
acid positive wbegbsisggle”, issued on May 8, 1991, an el ectr odgeptRécuodsd

di scl osed, which conS|sts of two overlain electrically conducting plates
with the sane structure. The peripheries of the adjacent faces of two
electrically conducting plates are provided 15 wth a main rib and each
of. el ectrically conducting plat | Lh gubstantially equal
quant ity of liquid incom ng ARSI HIER APPSR Byl acent faces of two
el ectrically conducting plates are coat ed Wi t h | ead powder. In order to
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prolong the lifetine of electrode plate, the binding strength of the |ead
powder coating to the electrode plate is enhanced by providing crinping
edge around 20 peri pheries of the adjacent faces, or arranging reinforce
ribs on the adjacent faces of electrically conducting plates. This patent
has raised thewbisietsssre of the el ectrode plate at certain | epglenbinifase”
fromthe point of view of overall behavior of the accunul ator, the over

t hi ckness of the electrode plate leads to the reduction of specific energy.

Anot her Chi nese patjegin mﬂ@mﬁ@f@g@?&?mr%ﬁﬁ@:ﬂ egfizacid

accunul at or havi ng high specific energy an ng et nme”, 1ssued on March
13, 1991, proposes a technical solution to reduce the thickness of an
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4.0-7.5 mm At the sane tine, the plate grid of a negative el ectrode plate
Is also to be thinned correspondingly, so that in a sane contai ner of the
| ead acid accurul ator the nunber of electrode plates is increased
relatively (i.e. the surface area is increased), and the polarization _
current for cheogiorgssand di scharging is 10 reduced. Ther ef oser/cNdsR0062
specific energy is increased under the precondition that the lifetine is
not damaged. However, the increase of specific energy by neahs of
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sol utions disclosed I n the above nentioned two patents can not radically

over come the contradiction between the lifetine and the s ecif'%g ner gy of
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Accordingly, the object of the present invention is to provide an el ectrode
pl at e havi ng hi gh specific energy, high power, long |ifetine, resistance to
overdi scharge and rapid charging, as well as its producing nmethod. 2
Summary of the Invention The invention provides an electrode plate for |ead
acid accumul atwoewoesps | Si ng: an activated base, including | erdr/iCNbs/esoeand
cadm umcontaining lead alloy fibre 5 whi ch are m xed and i nterwoven
honmogeneously; said |lead fibre accounting for 60-90 w % of said base, and
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said activated base; and 10 a lug, used in the electricall connection
between the el ectrode plates and electrically fixed on said plate grid. The
i nvention al so provides a nethod for producing the el ectrode plate,
conprising follow ng steps: by means of cutting, nelting pressing or

mel ting bl owi myoprerssss, the lead fibre 15 and |ead alloy fipbrRNSEGIOS2Z
produced fromlead and cadm umcontaining |l ead alloy; these fibers are cut
info sections; these sections of |lead fibre and | ead aIon firbre are put

into a sticky sgksmen ﬁgm%ﬁ' TSR K AR R xed and
t h t
RERCTENCE Bk ik eligs e we A (RS
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and a lug is connected to said plate grid. 3 The el ectrode plate for a
| ead acid accumul ator according to the invention will be described in
detail with reference to the appended draw ngs. 5 Brief Description of
the Drawings Fig. 1 is a front view of an electrode plate for a | ead acid
accunul at or acwWoPUeM™Es t o0 the present invention; Fig. 2 is a PCTENd/0dpe20f
the electrode plate for the | ead acid accumul ator shown in 10 Fig. 1;
Fig. 3 is a sectional view of another electrode plate for a Iead acid
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according to the present invention; Fig. 4 is a front view of the el ectrode
plate for the lead acid accumulator shown in Fig 3; 15 Fig. 5is a front
view of a lug used on the el ectrode plate shown in Fig. 1; the lug is
fitted to the plate grid after the activated base is conbined with the
plate grid; arMOP7/Iss% is a side view of the |ug shown i n Fi gcr/onodabai | ed
Description of the Preferred Enbodi nents 20 The el ectrode plate for a

| ead acid accurul ator according to the present invention conprises
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The activated base according to the present invention is formed by m xing
lead fibre and lead alloy fibre. It should be noted that the term"fibre"
mentioned in the present invention neans a very thin wire. Moreover, the
term"fibre" nmentioned in 5 the present invention and the term"” one qr
nore fibre secwbonsissbel ow have the sanme nmeani ng soneti nes. Ppoe/cNdseudtrge
to use fibre lies in that the fibre can enlarge the surface area of
activated material to raise the utilization factor of activated materi al

and i ncrease 10 asfpsklif SONEE 5] AP M) Ao BN % Rid e felt or

fibre cloth can be produced in the manner simlar to the nmethod of nonwoven
cloth papermaking ( AGM manner) with a | ot of pores anong fibres. Wen the

reaction for fornm g PR 4T 4R RXEBTENE ik fulftiior2 Guk)HE9 6
capillarity, th?@q ores can all ow enough acid liquid to flow into.
Therefore the r€38t¥8n can be carried out snoothly.

P SATEIR/NE, BEENERRMKEN nm, BEEH
SYRMERKEN2 . Smm,

WAEH R BREALTRBIEERIV - 1 REE AARTH WY
BB, HESNE FEA-EBRARSILNERT, AEAEERS
 FTHHESEASESECERSNIUTAS FRUREEE, EALE
gkt WTHERARSIRKER, REREELEE,
RS, HEHABMAHWRY, BEER KT,

ARAZFURAHTH (ANEEEETERAT PR KIEHERN
i) , REAARNFSONE, SETEPOTEREZIHH,
S E=%TMES URBEMTEBRZAMNSREURBULZ R
HWEER,

REENEEREN—ES, MERE—FRE.

BERERA—RRS, MARAERE. ELAFEPRIEY
B2 -

BEWESs . Be IR, BELRFSHREEMNAEL 0 B985
101, EPRTHIARATHIRE SRR, ' -

B2 R A LT AR 2R RSHATERAER, &
BRI, BN RhdFEES S EaETANREY
2EEREAE, IMEERR, B RTRMMERTHERZE,
BEL HEE SR FEANEL 0 S B RETUERE
FEtRihA% L

2
KA WITEHBERS 0 #m, K2 5 mmBFERTIER2 5
0 #m, ¥2 5 mmBELHER, HELHEHR . 5 2HHE 1 %



15 During preparation of the activated base, the m xing rati o anong vari ous
fi bres nust be kept honpbgeneous, i.e. the ratio of various fibres per equal
unit area nmust be simlar. Wen the activated base is produced from bunched
fibres, the fibre bunches can be made fromthe sanme fibres, or fromvarious
fibres under QV¥Qemo7888 m xing ratio. Cenerally speaking, ifpébendswgéer of
fibres is quite great, it is better to bunch various fibres under given
mxing ratio at first, and then the bunches of fibres are m xed to produce

the activated bapgéfigre. ast%m;amamme@&mmnmwwove
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conducting properties, the base bl ock which is produced according to the
above nentioned nethod can be arranged alternately with lead alloy felt
which is fully nade fromlead alloy fibre. Then they are conbi ned together
by pressing, formng 5 an activated base with better strength and current
col l ecting angvgd7edssi city conducting properties. The m xed PCIING6/R08620 | n
the present invention consists mainly of lead fibre and lead alloy fibre in
a.given weight ratio. 1n order to increase strength and current 10

col | ect i ng andzef ekugais SORTYRIAER DHEUSIEISELIN REWKT B .

el ectrode pl at f.hLe ) can be al so added
thereinto. Ho =54 ﬁéﬁéggééﬁﬁ%ﬁgéﬁhgﬁggggﬁ@ bre is added, the
el ectrode plate for a |lead acid accunul ator according to the present

i nvention can be %bio produced fromlead fibre and lead alloy fibre. 15 In
the el ectrode pl at
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- 90 % of total weight of lead fibre and |lead alloy fibre. Meanwhile, the
surfaces of all lead fibre are plated with cadm um whi ch accounts for 1-5
wt % When an activated base according to the present invention is used in a
positive el ectrode 20 plate, on the surface of lead fibre grows a |ayer
of [err]-Pb( ewnj97ovssstal |attice; Wien it is used in a negapcyeneéety ode
plate, the surface of |lead fibre remains unchanged. After reaction, the

| ead fibre of the electrode plate can form[err]-Pb(Jerr] crystal lattice
on the positive electrode plate under the catalysis of cadm um pl ated on
the surface; neanwhile the [err]-Pb(err] crystal lattice devel ops from
surface to deeper tions, and 6 finally a state where the core is pure
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surface | ayer of the electrode plate reacts with acid to formelectric
charge and the pure lead core is used as a channel for transmtting
electricity. The lead alloy fibre accounts for 10-40 wt % of the total

wei ght of lead fibre and lead alloy fibre. Meanwhile the surface thereof_
can be pl ated Wa $r/@788m um whi ch accounts for 1-5 wt % Duri ngpciyeNdemddsk ON,
[err]-PobQerr] crystal lattice is fornmed on the surface |ayer of |ead all oy
fibre in the positive electrode plate, while a pure |lead 10 'l ayer is

Lgr med on\Mtqhte suﬁm%maﬂlmﬁl Iﬁﬁjqob{q | @mm}:ggg@pt I @des pl ate.
wever at evern [ or A Ve one,
the initial all o;aé at € dr n%%?g %% of t%@%ﬁ#“a%& fibre.
fT_hg keylgm nt gf ﬁﬂéﬁﬁ ﬁ%f Eigoh2 _samo BF 0t he SAMB, Ments GhEY tvvg

i bres unde v ci used in
t he el ectrode pl Eﬁg fg’b;w eggtél %ﬁ%@%%ﬁg’"@?ﬁ% mﬁﬁﬁﬁ? sel f
possesses hi gh s@engt¥Ratik@ilact dBTkgr Sl S ®r good

el ectric conduct yyits. Therefore, in combination with the plate grid for
col l ecting current and conducting electricity,
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t he base which consists of mxture of lead fibre and | ead alloy fibre can
neet the 20 demands on the strength and the current collecting and
el ectricity conducting properties during utilization, and can prevent the
el ectrode plate froma poor nechanical strength and the short circuit in
the interior ofobhersssccunul ator. In the prepared base, |ead #aTceospbosys t he
main role in producing electric charge, and lead alloy fibre in collecting
current and conducting electricity as well as in supporting 7 t he whol e
el ectrode plate. Furthernore, since the lead alloy fibre contains a small
amount of cadmum Jerrl: r | lattice can al ways be maintai ned
on the surface of e %&%#%3%3 ﬁ’ite formed by these two fibres
so as to keep the (B atFBERMALEL S ociy/i 4y storage state.
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5 1n short, in the |lead acid accunmul ator using the el ectrode plate forned
with lead fibre and lead alloy fibre, since the surface of these two fibres
is plated with cadm um accounting for 1-5 wt% during the reaction due to
el ectrization, on the surfaces of a group of el ectrode plates which are
connect ed mﬁthvwbﬁjmﬂ505|t|ve | O el ectrode, [err]-Pb(err] q&xﬁﬁ@hmmﬁgtlce
is fornmed under catalysis of cadm um During succeeding utilization, in the
continuous charge and di scharge, [err]-Pb(err] crystal lattice is t hen

mai nt ai ned consistently on the surface | ayer of lead fibre due to catalysis
of . cadm um cont ai ned on the | ead al Ibre. Since the mcrosurface area
of [err]-Pb(err] is about 20 tines%giﬁggf than that of [err]-Pb(err]
crystal lattice, the ability in 15 storing electricity of the fornmer is
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these two kind of fibres remain in initial state, the oscillation caused by
| ar ge 20 current and pul se charging can be sustained. In addition, since
[err]-Pb@2 and | ead sul phate do not belong to the sanme crystal, |ead

sul phate does not nucleate on the surfaces of these fibres. In deep |ayer
of lead fibre WPermIssPb err] can al so be formed and is involpg@dNotlodobe
reaction, and therefore large current output can be kept for a long tine in
t he di schargi ng process. After preparation of a base according to the
present invention, the nodes anong various fibres in the mxed fibres are

sl.ightly nel ted together. ' I L p ' ar hn y, SO that
I n '?he %:/ore of Wnolglebe'1 JEWI %%’ﬁﬁs%gﬁﬁ% gﬁ%ﬁ%ﬁé}%& urrent
col l ection and &FESERLRIEBMMRIucti on and that the connection strength

anong various fibres in the whole 5 el ectrode plate is further enhanced.
However, in order to use electric spark
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di scharge technol ogy, on the surface of lead fibre and |ead alloy fibre,
oxi de nust exist. Therefore the second role of cadmumplating is used to
substitute the oxide |ayer so that the electric spark di scharge technol ogy
can be realized. 10 In the lead alloy fibre, the respective weight

percent ages of wepoypessbti ons preferably are: 88-98.5 W % for |®RatbnodrnobeiM 20
for antinony and 0.5-5 wt% for cadmum The |lead alloy fibre prepared

according to the above nentioned prescription is nmainly used in a

conventional accunulspiias M@gﬁﬁ}ﬁ@gwﬁﬁﬁ & glnstag paesent
lead alloy fi

i nvention, in ang%ﬂer I I bre, the respective wei ght percentages
of conpositions b #or exanple : 94-99.32 wt% for lead, 0.5-5 wt % for
cadmi um 0. 08-0.5 WA B¢ SR S8 0ERR H6wt % for silver. The | ead

Corrbsi on 1o ot ancdt SRR T 4 BB AEIT [ 0 AROBEERTINCN L ARE DOUC

the cost for 20 #hproducing such kind of lead alloy fibre is rather high,
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addition of silver. Except above nentioned two fibres, the activated base
according to the present 9 i nvention can further contain other tiny
fibres. These tiny fibres conprise carbon fibre and other organic chem cal
fibres. The nain object to add carbon fibre is to make up for insufficient
current col | eovowgomsxl el ectricity conducting properties of pependssidosts
fibre. Especially when the weight percentage of lead alloy fiber is quite 5
| ow and the current coIIectlng and electricity conducting effect is
unsatisfactory, thegg of carbon fibre in given anount does not
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fibre and lead alloy fibre. Furthernore, other organic chemcal fibres also
can be 10 added into, mainly such as acrylic fibres which possess acid
corrosion resistance and good tensile strength. The addition of these
fibres is mainly for enhancing the strength of whole el ectrode plate. The
added organi c oveeoiorsds fi bres can play a role simlar to burmyq?Kg&k@ﬁkon
string or network to integrate various fibres firmy. The added anount of
organi ¢ chemi cal fibres should account for 0.1-0.5 w% of 15 - total weight

of lead fibre and | gaifvbditgfiseeh: | n addition, after preparation of the

tivated b ' t i,on, .t he b out i nt
an i mor egnant . The BEPER BT AR I MR W T vErihe do kR ers Phne |
soakage of whol e activated base can prevent the fibres 20 from novenent
| at i t h ot t ' ' f t tivated
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charcoal powder or activated carbon powder. Al the above nmentioned carbon
10 fibres, organic chemcal fibres and carbon powlers are added at the
time of mxing various fibres before the activated base is formed, but the
i npregnant is added after the activated base is forned. 5 As shown in
Figs. 1 and 2, whempkaste grid 2 which plays a role of currentpégb&gmbdsgn
and electr|C|ty conduction and enhances the nechanical strength of the
activated base, is integratively fixed onto the actlvated base 3. During
preparation, it j W giggect|ly on the
activated base 3 by rrean?ﬁfﬁﬁﬁéi%@gjrf@;ﬂr% t he actl vat ed base 3. Since
the plate grid 2 obtained by nelting 10 pressing consists of sane

material as the actidvatedniMEskehe BFbREIY B aEISGRTET | R B B AR T
' RLEREE,

3. WARIESR2 4 FrRfAE:, KRMEET, FRRE RN
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between the plate grid 2 and the activated base 3 is good and the interior
resistance is less than that in a conventional electrode plate. At the sane
time, non-activated material is reduced, i.e. the weight percentage of
activated material is increased. 15 The plate grid 2 conprises grid _
strips 21, whiygyasespreferably radialized and converge to pbgcnossest i on
point of the plate grid 2 wth a lug to be nentioned bel ow, making
cantribution to current collection and electricity conduction. It is also
possible to put two plated grids 2 ( not shown ), which have been 20
produced in advance such as in franme shape, on each side of the activated
base 3, and then to integrate themw th the activated base 3 by nelting
pressing. Alternatively, the plate grid 2 can be al so made of |ead all oy
fibre in the formof a porous net ( not shown ) having |arger pores, then
is soaked with common | ead paste to help the electrode plate with the
overall properties better than that of the

L
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conventional pasted electrode plate. On the plate grid 2, alug 1 is
connected as a joint anong the el ectrode plates. The lug 1 can be pressed
out sinmultaneously with the formation of the plate grid 2 when 5 t he

| atter is being produced by nmelting pressing. However, in order to

econom ze the ®umewaressi on of two fibres, preferably an additil‘?@‘?&m's)dﬁ)s} Ts
provided after the activated base 3 and the plate grid 2 have been
integrated, i.e. the lug is a separate nmenber such as a |ead block ( Figs.
5 and 6 ), which has a groove with a width corresponding to the thickness
of .the activated base 3 and can be fixed on the 10 forned plate grid 2 by
nmelting pressing. The conpositions of the above nentioned |lead alloy fibre
felt can be the sane as that of the lead alloy fibre in the activated base
3. However, since the main role of the lead alloy fibre felt is to enhance
the strength and the current collection and 15 electricity conduction
properties of the electrode plate, the dianeter of its |ead
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alloy fibre should be greater, for exanple, bunches of lead alloy fibre can
be used. An alternative enbodi nent of arrangenent for assuring the
mechani cal strength of 20 the base according to the present invention is
shown in Figs. 3 and 4. The arrangenent consists of a binetallic plate nade
of lead and angbbpgrsgetal with satisfactory el ectric conductpevdnosmobdsz Such
a structure, the binetallic plate is used both for substituting the

el enents connected in series between single accurmulator cells, as well as
for formng a bipolar electrode plate. The interior resistance of the 12

el ectrode plate forned in such a manner is low. In the enbodi nent, the
activated bases 301, 302 which are attached on both sides
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of thé binetallic plate are of circular shape, on the side faces of which
bases grids 5 7 are forned.in order to assure the activated bases 301,
302 to have better strength. In the present enbodinment, the plate grid 7
conprises radial pressed dints integrally forned on the bases 301, 302. On
the circul ar activated bases 301, 302, there is an elongated notch 9 al ong
the radial direction. The inner end 91 of the notch 9 is a semcircle and
is coaxial with the respective circular activated bases. 10 The wi dth of
the notch is equal to the dianeter of the semcircle. Such a structure is
used to leave a gas cavity for a fully sealed accunul ator wi th oxygen
circul ation. At ERCERODE PEATE FORAJE A ACHAGCOEMULATOR el ectrol yte
supply to the el ectrode plate is solved, which is caused by Lorentz force
in the | ead acid accunul atAND ITSHRODUCINGMETHG@D/'te to the periphery.
Adopting such a circular structure with a 15 notch, the electrolyte at
the periphery can flow back in time to the centre. The binmetallic plate
structure consists of a nmetallic plate 4 on which surface a thin |lead |ayer

is plated %Ii]gd%fltl?eaﬂw@h%f 5 closely fixed thereon. In the central part of

The invention relates to an electrode plate for a lead acid accumulator and its

producing method.

10 Background of the Invention
In Chinese Patent Application CN 1051273A, entitled “plate shaped acid positive
electréde”, issued on May 8, 1991, an electrode plate is disclosed, which consists
of two overlain electrically conducting plates with the same structure. The
peripheries of the adjacent faces of two electrically conducting plates are provided
15 with a main rib and each of electrically conducting plates is provided with
substantially equal quantity of liquid incoming apertures. Meanwhile, the édjacent
~ faces of two electrically conducting plates are coated with lead powder. In order to
prolong the lifetime of electrode plate, the binding strength of the lead powder
coating to the electrode plate is enhanced by providing crimping edge around
20  peripheries of the adjacent faces, or arranging reinforce ribs on the adjacent faces
of electrically conducting plates. This patent has raised the lifetime of the electrode
plate at certain level. However, from the point of view of overall behavior of the
accumulator, the over thickness of the electrode plate leads to the reduction of

specific energy.



the bifmetal lic plate, there is a semcircular through hole 8, which shape
20 . corresponds to the semcircular interior end 91 of the el ongated notch
9 of the activated bases 301, 302. The netallic plate should be nade of
metal having definite strength and satisfactory electric conductivity. In

general, it is better of pure copper. Both the surfaces of the netallic and
the | ead plates should be rough . e. they are fuII of small projections
and cavities in order to nake the connection t he copper plate 4

and the | eatnother €higess; natens apiicaion (R 2043 b%léwngdqd “Is@;zaqiql ASAUMPIALOTEt hod

adopted in the present invention is‘to provide thorns 6 on both surfaces of
t he copper lmving highaspedifie epergiaael déngt hifetimied: éssbedyonb Maycingd3, TI981 copper
plate 4 is connected with one surface of lead plate 5 without the thorns 6
to form t heproposes a technical solution to reduce the thickness of an electrode plate in an
5  accumulator, the way of which is to thin the plate grid of positive electrode plate to
4.0-7.5 mm. At the same time, the plate grid of a negative electrode plate is also to
be thinned correspondingly, so that in a same container of the lead acid
accumulator the number of electrode plates is increased relatively (i.e. the surface
S area is_, increased), and the polarization current for charging and discharging is
10  reduced. Therefore, the specific energy is increased under the precondition that the
lifetime is not damaged. However, the increase of 'specific energy by means of
increasment of the surface area by thinning the _electr_ode plate, generally
~ speaking, will undoubtedly damage the lifetime and the strength of the electrode

plates. Such disadvantage is just a problem difficult to be solved for several years

15  in the accumulator field.

— The technical solutions disclosed in the above mentioned two patents can not
radically overcome the contradiction between the lifetime and the specific energy
of an accumulator. Meanwhile, the recycling rate of cadmium is low, and the

20  production cost is high.

Accordingly, the object of the present invention is to provide an electrode plate
having high specific energy, high power, long lifetime, resistance to overdischarge

and rapid charging, as well as its producing method.



5 bi‘-r}et allic plate structure. The height of the thorns 6 on one face of
the copper plate 4 for connection with the |lead plate 5 nust be slightly
greater than the thickness of the lead plate 5, and the height of its
thorns 6 on the other face for connection with the activated base 302 nust
be slightly greater than the thickness of the activated base 302.
Smlarly, it is required that the height of the thorns 6 on the |ead plate
5 10 nust _be greater than the thickness of the activated base 301 in
order to astummagypffhg InveptiaRhenent. Since the consunption of anode, the
the lead plate 5 of the binetallic plate shall functions as a positive

el ectrode , Thdummentioni prowidesameectrade plaée fac daadatidtaocymulatoo cateprising: pr event
copper of the copper plate 4 fromentering into electrolyte so as to affect

the proper t i actifatddBaseC felidis Rad ke bhe® cAdthRin-BeHiaiRing! Mad. alloy @brd he
bimetallic plate structure, the crinped edges 41, 51 are provided for

accommdat 'A\? icﬁe{?%] irﬁ‘i?!e@ﬁﬁ#gx&térwo@!eﬁ %[ofrxgé%r%%l?g%di&‘@?g;%& %Qc@@giégéfgr I n

practi ce. er e clrcu activated~bases are a on the
bi retal 11089 bR, aRbabe S0k the WO bokSefh Bhrd Bonl'sIRLE ke P! e
cadmium accountihg for 1-5 wt% of the total weight of said lead fibre;
a plate grid for collecting current and conducting electricity in combination with
~ said activated base; and
10 a lug, used in the electricall connection between the electrode plates and
electrically fixed on said plate grid.
The invention also provides a method for producing the electrode plate, comprising
following steps:
by means of cutting, melting pressing or melting blowing process, the lead fibre
15  and lead alloy fibre are prodl;ced from lead and cadmium-containing lead alloy;
these fibers are cut into sections;
Ny these sections of lead fibre and lead alloy fibre are put into a sticky solution; by
means of stirring, a mixture which is mixed and interwoven homogeneously in
three dimension is formed;
20  said solution is pressed out of said mixture to form a blank block;
the blank block is compressed;
a plate grid is formed on the blank block by means of melting pressing process;

and

a lug is connected to said plate grid.



20 Iéad to form connecti ng point of the electrode plates, i:e. the |ug.
Meanwhi | e, the thickness of the |ug nust be greater than that of the whole
el ectrode plate. When the accunmul ator has the above nentioned el ectrode

plate, the positive electrode ( i. e. the side where the |lead plate of the
binetallic plate is located) nust be horizontally arranged upward, so that
the stratified phenonenon can be avoi ded, 14 mhich phenonmenon occurs due

reaction. 1 AERRREPATBIaR: oF LAY hcub otk arting o e RSB Pl 6°

el ectrode can flow u ward_and. conmbines with h drogen on the negative
el ectrode t §escabed edeiall with refprence tRdhe3ppgeded rawimEst i on can be real i zed
~under the fully sealing 5 condi tion.

5  Brief Description of the Dréwings

Fig. 1 is a front view of an electrode plate for a lead acid accﬁmulator according to
the present invention;
St Fig. 2 is a side view of the electrode plate for the lead acid accumulator shown in

10 Fig. 1;
Fig. 3 is a sectional view of another electrode plate for a lead acid accumulator
according to the present invention;
Fig. 4 is a front view of the electrode plate for the lead aéid accumulator shown in
Fig.3; |

15  Fig. 5 is a front view of a lug used on the electrode plate shown in Fig. 1; the lug is
fitted to the plate grid after the activated base is combined with the plate grid; and

Fig. 6 is a side view of the lug shown in Fig. 5.

Detailed Description of the Preferred Embodiments

20 The electrode plate for a lead acid accumulator according to the present invention
comprises activated bases 3, 301, 302, and plate grids 2, 7 for collecting electrical
current and conducting electricity, as well as plates 4, 5 for enhancing the
mechanical strength of the activated base. It is understood that the blate grids 2, 7

also have the function for enhancing the mechanical strength of the activated base.



The structure of the electrode plate and its prdduci ng nmethod wll be
described further in conjunction with the foll ow ng exanples. 10

1 Figs. 1 and 2 show the exanple 1 according to the present

Exanpl e

i nvention. At

first the lead fibre and the lead alloy fibre are produced by nelting
pressing, cutting or nelting blowing etc. In order to assure that the |ead
fibre and the lead alloy fibre possesses rather satisfactory electric
conductivity, the dianeters of the produced 15 fibres are for exanple 8
adtyaifidchaseraceqrdingdpdbe present invensian g5 fermedshy fmaxing ledd t hese
cadmumis plated correspondingly, which accounts for 2 wt % of
respecti ve filmeghd deadfallogdibré.ilbsloubiist dotedithat the yerfr tfitee” mbatiedodie i ons of
the used lead alloy fibre are of 2 wt% antinony, 2 w % 20 cadm um and 96

prégdt ifvesiod eaRSa 96 tiGH tviteN Mbr&dver, thSRehi“GBie” nléiich&nst h of
each lead fibre section is 1 mmand the I ength of each lead alloy fibre

m cronet er
two fibres,

wt % | ead.

'sectionbis

10

15
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the Fbrégght invention and the term “ one or more fibre sections” below have the

same meaning sometimes.

The advantage to use fibre lies in that the fibre can enlarge the surface area of
activated material to raise the utilization factor of activated materiai and increase
specific energy. After mixing two ﬁbreé, fibre felt or fibre cloth can be produced in
the manner similar to the methoci of nonwoven cloth papermaking ( AGM manner )
with a lot of pores among fibres. When the ;eaction for forming current is going in

the accumulator due to capillarity, these pores can allow enough acid liquid to flow

into. Therefore the reaction can be carried out smoothly.

During preparation of the éctivated base, the mixing ratio among various fibres
must be kept homogeneous, i.¢. the ratio of various. fibres per equal unit area must
be similar. When the activaited base is produced from bunched fibres, the fibre
bunches can be made from the same fibres, or from various fibres under given
mixing ratio. Generally speaking, if the number of fibres is quite great, it is better
to bunch various fibres under given mixing ratio at first, and then the bunches of
fibres are mixed to produce the activated base. The activated base produced
according to the above mentioned method possesses the structure similar to felt or

cloth. In addition, during preparation of the activated base, in order to obtain an



15 ‘Afterward, the sections of the lead fibre and the lead alloy fibre
are m xed according to the weight ratio of 9: 1. Then the mxture is put
into a first container filled with glycerine and is stirred well. Then the
contents in the first container are poured into the second container with a

I f h I ' ' . f
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mat ched with that of the container to apply pressure fromtop. Therefore, a
bl ank bl ock mentitnadomotied sen deporanged siterratell aviy ledd @lidy iislt which1is fullpper at i on
of the vacuum punp and the piston. After the blank block is pressed,
made from lead alloy fibre. Then they are combined together by pressing, forming
5 an activated base with better strength and current collecting and electricity

conducting properties.

The mixed fibre used in the present invention consists mainly of lead fibre and lead
e’ alloy fibre in a given weight ratio. In order to increase strength and current
10  collecting and electricity conducting properties of the base or the electrode plate,
some other fibres and impregnants can be also added thereinto. However, in the
case when no any other fibre is added, the electrode plate for a lead acid
accumulator according to the present invention cén be also produced from lead

fibre and lead alloy fibre. -

15

In the electrode plate according to the present invention, lead ﬁbfe accounts for 60
S - 90 wt% of total weight of lead fibre and lead alloy fibre. Meanwhile, the surfaces
of all lead fibre are plated with cadmium which accounts for 1-5 wt%. When an
activated base according to the present invention is used in a positive electrode
20  plate, on the surface of lead fibre grows a layer of B-PbO, crystal lattice; When it is
used in a negative electrode plate, the surface of lead fibre remains unchanged.
After reaction, the lead fibre of the electrode plate can form B-PbO, crystal 1atticé
on the positive electrode plate under the catalysis of cadmium plated on the surface;

meanwhile the B-PbO, crystal lattice develops from surface to deeper portions, and

6



filtrated and extracted, nost of glycerine can be extracted. Then the bl ank
bl ock is cleaned and dried. The reason to use glycerine ( at the sane tine
vol ves water glass and sal ad 15 oil mentioned in the follow ng
is that by nmeans of viscosity of the solution itself, the fibre

it 'also in
exanpl es )
sections t
honogeneou
effect wt

herein can flow,three-di nensj o I uring stirring to attain
AT SR itste ths s Db oLty S Ve & ol PR &Pty  ng
h each other. 20 Then the blank bl ock is pressed again to be

fornmed f ur tltice id\fxmed.HauringadikcHatgeaif ah acqumulatot, §-BbOparystaldmticaoptiet € grid 2

I ncl udi ng
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radial dints is obtained by neans of electric spark discharge.

surface layer of the electrode plate reacts with acid to form electric charge and the

pure lead core is used as a channel for transmitting electricity.

The lead alloy fibre accounts for 10-40 wt% of the total weight of lead fibre and
lead alloy fibre. Meanwhile the surface thereof can be plated with cadmium which
accounts for 1-5 wt%. During utilization, $-PbO, crystal lattice is formed on the
surface layer of lead alloy fibre in the positive electrode plate, while a pure lead
layer is formed on the surface of lead alloy fibre in the negative electrode plate.
However, whatever.for the positive electrode plate or for the negative one, the

initial alloy state always remains in the core of the lead alloy fibre.

The key point of the present invention is to mix the above mentioned two fibres
under given ratio for producing an activated base to be used in the electrode plate
for a lead acid accumulator. Lead alloy fibre itself possesses high strength,
satisfactory corrosion resiétance and rather good electric conductivity. Therefore,
in combination witﬁ the plate grid for colle.cting' current and conducting electricity,
the base which coﬁsists of mixture of lead fibre and lead alloy fibre can meet the
demands on the strength and the current collecting and electricity conducting
properties during utilization, and can prevent the electrode plate from a poor
mechanical strength and the short circuit in the interi6r of the accumulator. In the
prepared base, lead fibre plays the main role in producing electric charge, and lead

alloy fibre in collecting current and conducting electricity as well as in supporting

16



Finally, as shown in Figs. 5 and 6, a |lead block 101 which has a groove 10
with a width corresponding to the thickness of the blank block is arranged
t hereon by neans of nelting pressing, and an el ectrode plate for |ead acid
accurul ator is produced. 5 The plate grid 2 is a frame having arns

ext endi ng radi i ' [ [ } f1 .and | ead
alloy fibr etﬁg ﬂ@éie%%%o&ﬁp%?%m@kﬁfﬁé S?lﬁkgﬁg}ééﬁéhlggl@%%jﬁﬁgg g(l% I'vat ed base
3is awolen felt- |ike parous plate consisting of lead fibre and | ead

al | oy fi br &Mk OfRAdRINN; %—%h06§tﬁbﬂatm6%ﬁb¥qya|beofnamwn@fbtomv&xped 10
base 3 appears in the space between the arns of the franme of the plate
grid. The lsutfade ofsthe pbsitive blecteddehrate figmred dyabese t30 fibiréssot 430 Weel the
corresponding to the thickness of the plate grid 2, and the lug can be

fixed on theatplph Ca1DEIEEitHy QufhBe R, gr oove. Exanple 2 15 Lead fibre
sections with dianeter of 80 mcroneter and |l ength of 25 nmm and | ead

5

In short, in the lead acid accumulator using the electrode plate formed with lead

fibre and lead alloy fibre, since the surface of these two fibres is plated with

cadmium accounting for 1-5 wt’%, during the reaction due to electrization, on the

~ surfaces of a group of electrode plates which are connected with a DC positive
10 electrode, B-PbO, crystal lattice is formed under catalysis of cadmium. During
succeeding utilization, in the continuous charge and discharge, B-PbO, crystal
lattice is then maintaiﬁed consistently on the surface layer of lead fibre due to
catalysis of cadmium contained on the lead alloy fibre. Since the microsurface area

of B-PbQ, is about 20 times larger than that of a-PbO, crystal lattice, the ability in

15  storing electricity of the former is much greater than that of the latter. At the same
time, in the present invention, B-PbO, is resulted directly from the reaction on the
surface layers of the lead fibre and the lead alloy fibre, and therefore B-PbO, can
attach firmly on the fibre and is not prone to fall off. Moreover, as the cores of
these two kind of fibres remain in initial state, the oscillation caused by large

20 current and pulse charging can be sustained. In addition, since B-PbQO, and lead
sulphate do not belong to the same crystal, lead sulphate does not nucleate on the
surfaces of these fibres. In deep layer of lead fibre, §-PbO, can also be formed and

is involved in the reaction, and therefore large current output can be kept for a long

time in the discharging process. After preparation of a base according to the



alloy fibre sections with diameter of 250 microneter and |ength of 25 mm

are produced according to the nethod nentioned in exanple 1. The |ead all oy
fibre consists of 0.5 wt% cadmum 1 wt% antinony and 98.5 wt% | ead. On the
surfaces of the lead fibre and the lead alloy fibre, cadm um which accounts

f 5 wt% : bs ' ' ' . ' Ve Th b
mont §oned | X8 AR ey 6P REGLS Aol B0k e T MSHHARNRR bk R o7, 0

ratio of 6: 4 hen.the m xture is poured intp the first container filled
Wt h vt er Geked Raser vt Sigtoip ak discfirag fecBpology.sor gt BOURLSBUAL i ng f or

0.1 wt% of total weight of above two fibres, carbon fibres accounting for
0.1 wt % andwheletriertiogamlate forms aneliably tesvos. for giroznheallestion andaeleesticitind
stirred honogeneously.
conduction and that the connection strength among various fibres in the whole
5 electrode plate is further enhanced. However, in order to use electric spark
discharge technology, on the surface of lead fibre and lead alloy fibre, oxide must

exist. Therefore the second role of cadmium plating is used to substitute the oxide

layer so that the electric spark discharge technology can be realized.

10 In the lead alloy fibre, the respective weight percentages of compositions
preferably are: 88-98.5 wt% for lead, 1-7 wt% for antimony and 0.5-5 wt% for
cadmium. The lead alloy fibre prepared according to the above mentioned

prescription is mainly used in a conventional accumulator and has rather low cost.

15 In the present invention, in another lead alloy | fibre, the respective weight
percentages of compositions can Be for example : 94-99.32 wt% for lead, 0.5-5

s wit% for cadmium, 0.08-0.5 wt% for calcium and 0.1-0.5 wt% for silver. The lead
alloy. fibre produced according to this prescription possesses rather good corrosion

resistance and can raise the lifetime of an accumulator. However, the cost for

20 producing such kind of lead alloy fibre is rather high, and the loss of electrolyte is

quite large, since the over potential of hydrogen and oxygen is reduced due to the

addition of silver.

Except above mentioned two fibres, the activated base according to the present



Then water glass is extracted and the blank block is dried in the manner of
exanple 1. 5 Alead alloy fibre felt used with the blank block is produced
fromlead alloy fibre with diameter of 250 micronmeter and |length of 25 mm
according to the above nentioned nethod. The |lead alloy consists of 7 wt%

ant i nony, 5wt%cad and 88 w % lea oy fibre felt is then
sandwi ched "H&EP{e % Fontam et e @bfﬁ%ﬁﬁ%ﬁﬂy ngB?kcé’mprs? 8?&8?d t he
sandwi ch is_inte rated by, heatin and ress . Meanwhile a plate grid with
a | atticed iraprd pther orgapig dhgmigal fibres, 'gb m&eqtlt%adcﬂ garbey fibre ig tPug i s
fixed by nelting pressing, an electrode plate according to the present

i nvent i on insakehpsfopimsuffioeent cfent collecting rand electricity cohductihg propediespifat e i n
the present exanple is basically simlar to that in exanple 1, and the only
di f f er ence jdddagio ?rrﬁﬁréleﬁs basnplm@ tHE Wélgh: pefcentaddl wu@dfanambw ishyuite! atticed

shape formed on the san which is obtained afte

5 low and the current collecting and electricity conducting effect is unsatisfactory,

thé addition of carb(_)n fibre in given amount does not increase the weight

obviously, but can obtain good current collecting and electricity conducting effect.

The added amount of .carbon fibre accounts for 0.1-0.5 wt% of total weight of lead

~ fibre and lead alloy fibre. Furthermore, other organic chemical fibres also can be
10  added into, mainly such as acrylic fibres which possess acid corrosion resistance

and good tensile strength. The addition of these fibres is mainly for enhancing the

strength of whole electrode plate. The added organic chemical fibres can play a

rolé similar to bundle effect of string or network to integrate various fibres firmly.

The added amount of organic chemical fibres should account for 0.1-0.5 wt% of

15 total weight of lead fibre and lead alloy fibre.

s In addition, after pfeparation of the activated base acéording to the present
invention, the base can be put into an impregnant. The preferred impregnant is
polytetrafluoroethlene. The soakage of whole activated base can prevent the fibres

20 from movement relative to each other to avoid the reduction of strength of the
activated base. The added amount of the impreémmt accounts for 0.1-0.5wt% of
‘the weight of the Base. Additionally, in the activated base, 0.1-0.5 wt% carbon
powder can also be added, such as acetylene carbon, expandable graphite powder,

charcoal powder or activated carbon powder. All the above mentioned carbon

10



pressi'ng two activated bases with one porous nmatter sandw ched therebetween
wherein the latter is interwwven by lead alloy fibres. Meanwhile, the plate
grid 2 20 and the activated base 3 contain 0.1 w%acrylic fibres,
carbon fibres and 0.1 wt % car bon powder Exanple 3 As shown in Figs.

vet hod deectPReRERE ABANORER A Bl PURRSRREG ¥ e ot mhind YT e

fromthe side.ed t entre the bl a bl ock. The inner end 91 of
e%bﬁgrettﬁ N

t he el ongat é{a“‘?ﬂ?t

circul ar

Bagiyate béseals e

7 can be f othesagtivgted base is formed.
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As shown in Figs. 1 and 2, the plate grid 2 which plays a role of current collectidn
and electricity conduction and enhances the mechanical strength of the activated
base, is integratively fixed onto the activated base 3. During preparation, it is
preferably to form the plate grid 2 directly on the activated base 3 by means of
melting pressing the activated base 3. Since the plate grid 2 obtained by melting
pressing consists of same material as the activated base, the electrical connection

between the plate grid 2 and the activated base 3 is good and the interior resistance

is less than that in a conventional electrode plate. At the same time, non-activated .

material is reduced, i.e. the weight percentage of activated material is increased.

The plate grid 2 comprises grid strips 21, which are preferably radialized and
converge to the connection point of the plate grid 2 = with a lug to be mentioned

below, making contribution to current collection and electricity conduction.

It is also possible to put two plated grids 2 ( not shown ), which have been
produced in advance such as in frame shape, on each side of the activated base 3,
and then to integrate them with the activated base 3 by melting pressing.

Alternatively, the plate grid 2 can be also made of lead alloy fibre in the form of a

porous net ( not shown ) having larger pores, then is soaked with common lead

paste to help the electrode plate with the overall properties better than that of the

0.

1w
3 and

%

wi the ippregnantisaddsd adlerwi th t he
base. In order to enhance the strength of the base, pressing dints



5 nmélting pressing. However the tenperature of nelting pressing has to be
| ower than the nelting point of |ead. The circul ar bases 301, 302 consi st
of 1ead fibre which has dianeter of 2 micrometer and | ength of 1 nm and
which surface is plated with 2 wt% cadmium 10 and lead alloy fibre which

has di anet egwﬁg}g@g{i&é@a@%og@%&gngth of 2.0 mm and which surface is

plated with adm um Xi'ng weight ratio between |ead fibre and
lead alloy fibre is 9: 1. The solution to be used is glycerine. One plate
of the bimetallic plate structure is a copper plate 4 with thickness of 0.5
15 mm Both faces of this plate 4 are bunped with thorns 6 and are pl ated
with | ead h&witheplats giihdss lugfl 3.cRnmested isaujoint aineng thesaléofrode platest Te t 0 a

| ead plate 5 which has thickness of 0.5 mm One of the surface of plate 5

i s al so bunmped wintde gregedsutsimliaricbesi ®ithtle: Rimbtieh ¢ thé platd grided when there
I's a through hole 8 which shape corresponds to the sem circular inner end

91 of the ehinaaéed veRigHrodudel tiNReldly plekéifg!| BowdleRk REQTK Seadbhnize02-
the consumption of two fibres, preferably an addifional lug 1 is pfovided after the
activated base 3 and the plate grid 2 have been integrated, i.e. the lug is a-separate
member such as a lead block ( Figs. 5 and 6 ), which has 2 groove with a width
corresponding to the thickness of the activated baée 3 and can be ﬁxed on the

10  formed plate grid 2 by melting pressing.

The compositions of the above mentioned lead alloy fibre felt can be the same as
that of the lead alloy fibre in the activated base 3. However, since the main role of
the lead alloy fibre felt is to enhance the strength and the current collection and
15  electricity conduction properties of the electrode plate, the diameter of its lead
alloy fibre should be greater, for example, bunches of lead alloy fibre can be

~ used.

An alternative embodiment of arrangement for assuring the mechanical strength of
20 the base according to the present invention is shown in Figs. 3 and 4. The
arrangement consists of .a bimetallic plate made of lead and another metal with
satisfactory electric conductivity. In such a structure, fhe bimetallic plate is used
both for substituting the elements connected in series between single accumulator

cells, as well as for forming a bipolar electrode plate. The interior resistance of the



On eath side face of the binetallic plate structure, a circular base is
pricked by thorns 6 respectively. The el ongated notches 9 of both bases
301, 302 are arranged in sane direction. Then the semcircular through hole
8 on the nmetallic plate and 19 the sem circular inner ends 91 are filled

with pure | e ei oul d be.s htly greater than the thickness
of whol e eFE"&g‘P@%@a%f}éP’ég&ﬂﬁ% 4 MaBneEds l”éfge plate for a lead acid

accurul ator is produced. 5 Exanple 4 Lead fibre sections with diameter of
60 microneter and length of 20 mmand | ead alloy fibre sections with

di aneter of 200 m croneter and I ength of 25 mm are produced according to
t he net hod Iniired embatimient, cheampiveted baseBe S0l 302 whichwurd athicked on both sides

of the bimetallic plate are of circular shape, on the side faces of which bases grids |
5 | 7 are formed in order to assure the activated bases 301, 302 to have better strength.
In the present embodimént, the plate grid 7 comprises radial pressed dints
integrally formed on the béses 301, 302. On the circular activated bases 301, 302,
there is an elongated notch 9 along the radial direction. Thé inner end 91 of the
notch 9 is a semicircle and is coaxial with the respective circular activated bases.
10 The. width of the notch is equal to the diameter of the semicircle. Such a structure
is used to leave a gas cavity for é fully sealed accumulator with oxygen circulation.
At the same time, the problem about unsatisfied electrolyte supply to the electrode
plate is solved, which is caused by Lorentz force in the lead acid accumulator,
pushing the electrolyte to the periphery. Adopting such a circular structure with a

15 notch, the electrolyte at the periphery can flow back in time to the centre.

et The bimetallic plate structure consists of a metallic plate 4 on which surface a thin
lead layer is plated and a lead plate 5 closely fixed thereon. In the central part of

thé bimetallic plate, there is a semicircular through hole 8, which shape

20  corresponds to the semicircular interior end 91 of the elongated notch 9 of the
acfivated bases 301, 302. The metallic plate should be made of metal having

definite strength and satisfactofy electric conducfivity. In general, it is better of

pure copper. Both the surfaces of the metallic and the lead plates should be rough, i.

e. they'are full of small projections and cavities in order to make the connection of
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consists of 5 wt% cadmi um -7 wt % antinony and 88 wt % | ead. On the surfaces
10 of the lead fibre and the lead alloy fibre, 'cadm um which accounts for
4 wt % of their respective weights is plated respectively. The above
mentioned | ead and | ead alloy fibres are m xed according to the weight

ratio of 7: Pt%;co%@é’béét@ﬁ aﬁh’ﬂé&’l{e? B%h s iR SothicBvsidd Bile®801 @t@% ﬁzllnib'gfrlgd

honogeneous t erwar into a contalner Wi ous
bottom After ,pressing,. filtering and extracti t he blank bl.ock s
" ¢l eaned andmcfm%gc?%f’B{éﬁé{} éheaer%e&E ﬂ}vgrathnolrs p@“%ﬁ“%ﬁnﬁ gr‘ﬁ’a‘?‘?% Surfaees, 8&1,
gravity-forced extraction may be used so as to clean and dried the bl ank
bl ock. 20 theirenper nlatsd and|opg spifaneolhy plateS by ymping Thecopperpdate 4 is he |
met hod in exanple 2. The lead alloy fibre making fromthe felt has dianeter
of 220 mi cr oometeeted awih i onel sinfese ofviedd phits Sowithol the Uhomdnd wonfermal tA2 Wt %
| ead. Three lead alloy fibre felts and two bl ank bl ocks are piled up
al ter nat gl y birhéigific dlee stbucture. The height of the thorns 6 on one face of the copper plate
4 for connection with the lead plate 5 must be slightly greater than the thickness of
the lead plate 5, and the height of its thorns 6 on the other face for connection with
the activated base '302 must be slightly greater than the thickness of the activated
base 302. Similarly, it is required that the height of the thorns 6 on the lead plate 5
10  must be greater than the thiékness_ of the activated base 301 in order to assure a
firmly attachement. Since the consumption of anode , the the lead plate 5 of the
bimetallic plate shall functions as a positive electrode , when it is arranged in the
accumulator, in order to prevent copper of the copper plate 4 from entering into
electrolyte so as to affect the properties of the accumulator. At the outer periphery

15 of the bimetallic plate structure, the crimped edges 41, 51 are provided for

accommodating sealing gaskets, also for protecting sealing gaskets in practice.

After the circular activated bases 301, 302 are attached on the bimetallic plate, the
semicircular through hole 8 of the bimetallic plate must be fully filled with pure
20  lead to form connecting péint of the electrode plates, i.e. the lug. Meanwhile, the
thickness of the lug must be greater than that of the whole electrode plate. When
the accumulator has the above mentioned electrode plate, the positive electrode ( i.
e. the side where the lead plate of the bimetallic plate is located) must be

horizontally arranged upward, so that the stratified phenomenon can be avoided,



pressed together by nelting pressing. Finally, the above nentioned sandwi ch
I s sandwi ched between two plate grids having a latticed shape and naki ng of
| ead alloy. Then they are pressed together by nmelting pressing. After
attachnment of lug 1 by nelting pressing, an el ectrode plate according to

t he present_;i: | i r e, skl th | ectrqode plate
pr odgc ed aé%lg%ﬁﬁ%gdot%%ﬁoﬁe&g%%v@gﬁéﬁ |e(§%1-1gad eﬁ%lpﬁsgé{"%lg%&gyt& agttﬁeﬁ eaoc%g whi ch
is a franme havi a lattice shape.and nake of | ead alloy. The activated
base 3 is FEHQEEIIFIFHRMC M AN thy OxyigeR uGHaIS: Epatest of tepostiiveal | oy
fibre and two | ayers of porous matter of m xed fibre by pressing. Thus an
el ectrode pslestrodevcar flawsupvweard find dorabinescwith dyilrogen ep slreexkgativeelectepde i s stil |
a | ead bl ock having correspondi ng groove which is used for fixing the |ug
on the pl atte fgmn ohadr, so that the oxygen circulation can be realized under the fully sealing

5  condition.

The structure of the electrode plate and its producing method will be described

further in conjunction with the following examples.

10  Example 1
Figs. 1 and 2 show the example 1 according to the iaresent invention. At first the
lead fibre and the lead alloy fibre are produced by melting pressing, cutting or
melting blowing etc. In order to assure that the lead fibre and the lead alloy fibre
possesses rather satisfactory electric conductivity, the diameters of the produced
15 ~ fibres are for example 8 micrometer and 15 micrometer respectively. Then on the
surfaces of these two fibres, cadmium is plated correspondingly, which accounts

R for 2 wt% of respective weights of lead fibre and lead alloy fibre.

The compositions of the used lead alloy fibre are of 2 wt% antinomy, 2 wt%

20 cadmium and 96 wi% lead.

Then these fibres are cut into short sections. The length of each lead fibre section is

1 mm and the length of each lead alloy fibre section is 2.5 mm.



Exanpl'e 5 15 The bl ank bl ock is produced according to the sinilar nethod
described in exanple 2. The bl ank bl ock consists of |ead fibre sections
wi th diameter of 50 microneter and length of 15 mmand lead alloy fibre
sections with diameter of 130 micrometer and |ength of 15 mnm The | ead

alloy i bref\ﬁ%r &r8athd s84R Ré‘so‘i‘vw ik Xesh %?eo%ﬂdgﬂe g’?d""gh 9ta.'ré) g%o 8. The

| ead aIon e contal ns Yo ant i no mum an 5 wt%
| a0, The | Al il e nud U vl sl el coni e Skt oy, 4
> hape as ! h%&leg ]:mtthhg?ycﬁalngg tailg ?sestgll‘e%tvsellh %\}llé:nnt%e contents in the first container are

poured into the second container with a lot of pores on the bottom, and the
5  glycerine is extracted by means of a vacuum pump which is connected to the lower

part of the second container and appliés extraction from bottom. Moreover, a

rubber piston is located immediately on the mixture in the second container and

has a diameter matched with that of the container to apply pressure from top.

Therefore, a blank block with homogeneous porosity can be produced by the
10  operation of the vacuum pump and the piston. After the blank block is pressed,

filtrated and extracted, most of glycerine can be extracted. Then the blank block is

cleaned and dried.

The reason to use glycerine ( at the same time it also involves water glass and salad

15  oil mentioned in the following examples ) is that by means of viécosity of the

solution itself, the fibre sections therein can flow three-dimensionally during

e ~ stirring to attain homogeneous mixing effect among various fibre sections and

interweaving effect with each other.
20 Then the blank block is pressed again to be formed further.

Next the blank block is put into a mould and a plate grid 2 including radial dints is

obtained by means of electric spark discharge.



intergal lug 1. Then two bl ank bl ocks and one plate grid 2 with a latticed
shape are alternately piled up so that the el ectrode plate can be forned by
means of nelting pressing using electric spark discharge technol ogy. 5
Exanple 6 The electrode plate for a |lead acid accunul ator is produced

"ead 11 bre SudPt AR Tl SRR 6rd Eﬁcﬁ@@g‘?ﬁw&eﬁag%o%%ﬁaﬁﬁﬁﬁﬁéné?ir

of the lead alloy fibre sectjon.is m croneter and its length is 10
mm The | edWidh FopespPRging do the éltl@lm@fs of metﬂelamt ploskyis apranged: thevegdfyum and
90.5 wt % | ead. The surfaces of both fibres are plated with cadm um
account i ng rhemsdfineltiof prhssing, med pactleotmdeglattior Ikl eacitl acomhmilatof isl ead
alloy fibre used in lead alloy fibre felt is 60 mcronmeter and 15 the
fibre consigrbgucefi. 7 Wt % antinomy, 5 wt % cadm um and 88 wt % | ead. Exanple 7

5
The plate grid 2 is a frame having arms extending radially or in other direction and
making of lead fibre and lead alloy fibre. The conﬁguration of the frame is a
square. The activated base 3 is a woolen felt- like porous plate consisting of lead
fibre and lead alloy fibre i_n_tenﬂoven with each other.The meterial of the activated
10 base 3 appears in the space between the arms of the frame of the plate grid. The lug
1 is a lead block having a groove 10 with the width coﬁesponding to the thickness

of the plate grid 2, and the lug can be fixed on the plate gfid through the groove.

Example 2
15  Lead fibre sections with diameter of 80 micrometer and lengfh of 25 mm and lead
=alloy fibre sections with diameter of 250- micrometer and length of 25 mm are
N produced according to the method mentioned in example 1. The lead alloy fibre
consists of 0.5 wt% éadmium, 1 wt% antimony and 98.5 wt% lead. On the surfaces
of the lead fibre and the lead alloy fibre, cadmium which accounts for 5 wt% of
20  their respective weights is plated respectively. The above mentioned lead and lead
alloy fibres are mixed according to the weight ratio of 6 : 4. Then the mixture is
poured into the first container filled with water glass solution. At the same time,
acrylic fibres accounting for 0.1 wt% of total weight of above two fibres, carbon

fibres accounting for 0.1 wt% and carbon powder accounting for 0.1 wt% are



The el’'ectrode plate for a | ead acid accurmul ator is produced according to
the nmethod nentioned in exanples 1 - 5. The dianeter of the lead fibre

section is 15 20 nmicronmeter and its length is 5 nm The dianeter of the
|l ead alloy fibre sectionis 8 mcroneter and its length is 2 nm The |ead

~alloy fibre &&Hﬂ%ﬁ%ﬁn@&h@m& YWethsty ! ver, 0.08 w% calcium 0.5 w % cadm um
and 99.32 wt% | ead. The sur%aces of both fibres are plated with cadm um

accounting for 5 wt% of their respective weights. The m xing weight ratio
is 6.5 3.5. 22 The dianeter of lead alloy fibre used in |ead alloy fibre
felt is 7 mcroneter and its length is 15 mm The |ead alloy fibre consists

of 0.2 w % JibeR water glags W%ré%rpémﬂﬁheblmk%%&eﬁﬁmﬁ intle manmeraf ozamndel. | it

is produced according to the nethod

A lead alloy fibre felt used with the blank block is produced from lead alloy fibre

with diameter of 250 micrometer and length of 25 mm according to the above

mentioned method. The lead alloy consists of 7 wt% antinomy, 5 wt% cadmium

e and 88 wt% lead. One lead alloy fibre felt is then sandwiched betweeh above
10  mentioned two blank blocks. Afterward the sandwich is integrated by heating and
pressing. Meanwhile a plate grid with a latticed shape is formed by melting

pressing. Finally, after a lug is fixed by melting pressing, an electrode plate

according to the present invention is thus produced.

15 The structure of the electrode plate in the present example is basically similar to

that in example 1, and the only difference lies in that the plate grid 2 is a square

o frame with a latticed shape formed on the sandwich which is obtained after
pressing two activated bases with one porous matter éandwiched therebetween

wherein fhe latter is interwoven by lead alloy fibres. Meanwhile, the plate grid 2

20  and the activated base 3 contain 0.1 wt% acrylic fibres, 0.1 wt% carbon fibres and

0.1 wt% carbon powder.

Example 3

As shown in Figs. 3 and 4, two circular bases 301 and 302 are produced according



«

5 mentioned in exanple 2, 0.05 wt% acrylic fibre, 0.05 wt% carbon fibre
and 0.05 w % carbon powder are added. Meanwhil e when the el ectrode plate is
produced according to the nethods nentioned in exanples 1 5, it can be
inmprenated with 0. 1 - 0.5 wt % pol ytetrafl.uoroethl ene. Exarrple 8 The

et hod moncP ahcefipd deadiibaBF bt Y UeREnek n T RimBEERS PHBRE Soc' on
Cadn um ac BRI BAGHIFES (R She CooR fPR Al DGFL., Hi ?@%éeeﬁﬁwéio?h%? o

section is 20 15 mcrorreter and its length is 5 nm The surface thereof
i s not pl ateengatadmatelurpfithe basesis semicitcleovhich iscoaxialmitls the crcular Basat %
silver, 0.5 wt%calcium 5 wt% cadm um and 94 wt % | ead. The di aneter of

| ead al | oy Ihi drder teS&thance tiragreabthoyf the base, fpedsbing dints 1M cdnobe fsed sy t he 20
fibre consists of 0.1 wt%silver, 0.08 wt%calcium 0.5 wt % cadm um and

9_9' 32 5 melting pressing. However the temperature of melting pressing has to be lower

than the melting point of lead.

The circular bases 301, 302 consist of lead fibre which has diameter of 2
micrometer and length of 1 mm and which surface is plated with 2 wt% cadmium
10  and lead alloy fibre which has.clliameter of 5 micrometer and length of 2.0 mm 2.md
which surface is plated with 2 wi% cadmium. The mixing weight ratio between

lead fibre and lead alloy fibre is 9 : 1. The solution to be used is glycerine.

One plate of the bimetallic plate structure is a copper plate 4 With thickness of 0.5

15 mm. Both faces of this plate 4 are bumped with thorns 6 and are plated with lead

having thickness of 0.2 mm. Then it is fixedly connected to a lead plate 5 which

R has thickness of 0.5 mm. One of the surface of plate S is also bumped with thorns 6.
In the centre of the plate struature, there is a throﬁgh hole 8 which shape

corresponds to the semicircular inmmer end 91 of the elongated notch 9 in the

20  circular blank blocks 301, 302.

On each side face of the bimetallic plate structure, a circular base is pricked by
thorns 6 respectively. The elongated notches 9 of both bases 301, 302 are arranged

in same direction. Then the semicircular through hole 8 on the metallic plate and



W % | €ad. After the electrode plate is produced in exanples 1 - 5, the
el ectrode plate can be inpregated further with | ead powder
i npregati ng nmet hod. 23
accunul at or

0.7 mm The surface thereof is plated with cadm um 5 accounting for
. The di ane f | ' | 1S 2l CL O r its
length is O.E]ght gr%%& th&r?ﬁer{Llc est bpﬁvﬁ?lg%&tcgggele df)l?\}et 'll:mlsC@ ﬁ?éu%de?&‘?e

1.5 w% Th

2

10

15

20

usi ng chem cal
Exanple 9 The electrode plate for a lead acid

_ is produced according to the nmethod mentioned in exanples 1 -
5. The di angieeyenfifirdul@ inB&Jerds3r1€are MIldOMith Dure KhE WATE BéightsholuldSbd ength i's

€ surtace ereo cadm um ac

1 w%

ounting for

? Ielad al. fi e.consistds of 0.3 wt%silver, 0.2 wt% cal ci um
ora ) _ .

0 r
ead aci aéé:umu ator 1is produce

Example 4

Lead fibre sections with diameter of 60 micrometer and length of 20 mm and lead
alloy fibre sections with diameter of 200 micrometer and length of 25 mm are
produced according to the method mentioned in exarﬁple 1. The lead alloy fibre
consists of 5 wt% cadmium, 7 wi% antimony and 88 wt% lead. On the surfaces
of the lead fibre and the lead alloy fibre, cadmium which accounts for 4 wt% of

their respective weights is plated respectively.

The above mentioned lead and lead alloy fibres are mixed according to the weight
ratio of 7 : 3. Then the mixture is poured intolsalad oil and stirred homogeneously,
afterward is poured into a container .with a porous bottom. After pressing, filtering
and extraction, the blank block is cleaned and dried to have a required form. As an

alternative method, gravity-forced extraction may be used so as to clean and dried

the blank block.

‘Then a lead alloy fibre felt is produced according to the method in example 2. The

lead alloy fibre making from the felt has diameter of 220 micrometer and includes

5-wt% antinomy, 3 wt% cadmium and 92 wt% lead.

Three lead alloy fibre felts and two blank blocks are piled up alternately, then are

20



Wt % cadmi um and 97.5 wt % | ead. 10 The dianeter of lead alloy fibre used
in lead alloy fibre felt is 2 mcroneter and the fibre consists of 0.5 W%
silver, 0.5 wt%calcium 5 wt % cadniumand 94 wt % | ead. When the el ectrode
pl ate is produced, one plate of the binetalic pl ate structure is a silver

plate. Aftepreidog tS%&Hérr&dﬁldﬁi%ﬁeéﬁn @f e Can 05‘8“ tsg?“y?‘imd

described in exarrp e el ectro e I prega & further

15 wth | r I n | i on1 cet ure | ead
fibre is usel Wp"% q Dty e&&“’r‘?a@%‘iﬁ %umﬁi%?”%& ﬁ’f %Q"t?ffdcrﬁgmgrf’ Pﬁ%ﬂoru b(rje
felt, and t face area thereof is |arger than that of granula, |ea
powder Qﬁ%fd %éﬂ! ey arppressedregather |bb/zrmlmg1p1reasmg>rA%¢r afechinoert of lugat er i al
is rai sed and the specific energy is raised too. 2. Since the surface |ayer
of | ead fi bt dyameling pressing;sani cledtrde | plétb @cardingt @l the girkdene invetdion ¢har gi ng
condition, which has high electricity storage ability, the surface

5  produced.

The structure of the electrode plate produced according to the above mentioned

method .has a plate grid 2 which is a frame having a lattice shape and make of lead

N~ alloy. The activated base 3 is produced from three layefs of porous matter of lead
10  alloy fibre and two layers of porous matter of mixed fibre by pressing. Thus an
electrode plate with a stratified structure is prepared. The lug 1 is still a lead block

having corresponding groove which is used for fixing the lug on the plate grid 2.

Example 5
15 The blank block is produced according to the similar method described in example
2. The blank block consists of lead fibre sections with diameter of 50 micrometer
\v' and length of 15 mm and lead alloy fibre sections with diameter of 130 micrometer
and length of 15 mm. The lead alloy fiibre and lead fibre are mixed according to
weight ratio of 2 : 8. The lead alloy fibre contains 4.5 wt% antinomy, 5 wt%

20 cadmium and 90.5 wt% lead.

The lead alloy fibre in the lead alloy felt contains 3wt% antinomy, 4 wt% cadmium

and 93 wt% lead.

21
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24 “area and the utilization factor of the activated material and the
specific energy are radiacally raised further. 3. Since the plate grid and
the lug can be directly formed on the lead fibre felt by 5 mel ting
pressing, the relative weight of the plate grid is reduced and the rel ative

content of trhe bR@kibieukeld cit REd thieGhinY sBipelas Ueat BRHRY d1&dtrdds plde heasesh and
therefore the specific energy is also raised. 4. Since the activated base

et L briced il MR A obo i Wod&fla 3t Qlad ERAS 1 2 120G 83fe T 7,

the fibres are®“nte ven w th eac nodes are ST y nelted
together. In additian, .the plat id, the frame apd the lug are di.rectly
ot on ¢ A iiael) nilste vl s s dhe Rleckide AR Brro Doy bmeed PR rare et ot my a
reliable

melting pressing using electric spark discharge technology. '

Example 6
The electrode plate for a lead acid accumulator is produced according tc; the
method mentioned in examples 1 - 5. The diameter of the lead fibre section is 40
R micrometer and its length is 20 mm. The diameter of the lead alloy fibre section is
10 70 micrometer and its length is 10 mm. The lead.alloy fibre consists of 7 wt%
antiﬁomy, 2.5 wt% cadmium and 90.5 wt% lead. The surfaces of both fibres are

plated with cadmium accounting for 2 wt% of their respective weights.

- The diameter of lead alloy fibre used in lead alloy fibre felt is 60 micrometer and

15  the fibre consists of 7 wt% antinomy, 5 wt% cadmium and 88 wt% lead.

Example 7

The electrode plate for a lead acid accumulator is produced according to the

method mentioned in examples 1 - 5. The diameter of the lead fibre section is 15
20  micrometer and its length is 5 mm. The diameter of the lead alloy fibre section is 8

micrometer and its length is 2 mm. The lead alloy fibre consists of 0.1 wt% silver,

0.08 wt% calcium, 0.5 wt% cadmium and 99.32 wt% lead. The surfaces of both

fibres are plated with cadmium accounting for 5 Wt% of their respective weights.

The mixing weight ratio is 6.5 : 3.5.



and integrated network for current collection and electricity conduction
and that an integrated porous el ectrode plate having high nechani cal
strength is fornmed. 15 Therefore for such an electrode plate, its
lifetime is long and the interior resistance is |ow. Meanwhile, the

el ectrode pl ate possesses the satisfactory properties such as capability
for large current and rapid di scharge, high specific power, capability for

id ch
SRR MRE T El R AT P e R AR
T e P L B2, S S G, Db o AURBLT LUt e e

el ectrode plates between single cells in series. Meanwhile the binetallic
plate struc wt% dasmiwmpansle®.dfwiVeteadt Hiin isrprodutdédcagsording fo die miathedve hi gh

el ectrical 25
5  mentioned in example 2, 0.05 wt% acrylic fibre, 0.05 wt% carbon fibre and 0.05
~ wt% carbon powder are added. Meanwhile when the electrode plate is produced

according to the methods mentioned in examples 1-5, it can be imprenated with 0.1

- 0.5 wt% polytetrafluoroethlene.

10 Example 8
The electrode plate for a lead acid accumulator is produced according to the
method mentioned in examples 1 - 5. The diameter of thé lead fibre section is 5
micrometer and its length is 3 mm. The surface thereof is plé.ted with cadmium
accounting for 5 wt% . The diameter of the lead alloy fibre section is 20
15  micrometer and its length is 5 mm. The surface thereof is not plated with cadmium.
The lead alloy fibre consists of 0.5 wt% silver, 0.5 wt% calcium, 5 wt% cadmium

" and 94 wt% lead.

The diameter of lead alloy fibre used in lead alloy fibre felt is 7 microméter and the
20 fibre consists of 0.1 wt% silver, 0.08 wt% calcium, 0.5 wi% cadmium and 99.32
wt% lead. After the electrode plate is produced in examples 1 - 5, the electrode
plate can be impregated further with lead powder using chemical impregating

method.
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conductivity and large contact area with the base, so that the interior
resi stance of accunul ator can be further reduced, and that the wei ghts of
housi ng and | ead connecting nmenbers are further reduced. Thus the specific
power and the specific energy of the accunulator are further raised. 5 The
tested nmai rEgage di cations of the accunul ator using the el ectrode plate
according to the present invention are proved as follows ( discharge under

et hour 1 116 Elgbfe pblt for b eal il ERSRER & pEAREDAEINBCIHE " ¢ he
m ni-mum | fn%tetihgg n?%rt]ioggd ?II e}icga(gr(l)plé\'sy f . 53 Thg %iameter of the lead fibre section is 2
micrometer and its length is 0.7 mm. The surface thereof is plated with cadmium
5  accounting for 1 wt% . The diameter of the lead alloy fibre section is 2 micrometer
and its length is 0.7 mm. The surface thereof is plated with cadmium accounting

for 1.5 wt%. The lead alloy fibre consists of 0.3 wi% silver, 0.2 wt% calcium, 2

wit% cadmium and 97.5 wt% lead.

10  The diameter of lead alloy fibre used in lead alloy fibre felt is 2 micrometer and the
fibre consists of 0.5 wt% silver, 0.5 wi% calcium, 5 wi% cadmium and 94 wt%
lead. When the electrode plate is prodﬁced, one platé of the bimetalic plate
structure is a silver plate. After the electrode plate is produced according to the
method described in examples 1 - 5, the electrode plate can be impregated further

15 with lead powder directly.

s Industry Realization |
1. Since the pure lead fibre is used as activated material for storing electricity in the .
fibre felt, and the surface area thereof is largér than that of granula, lead powder
20 and a lead foil, the utilization factor of activa;ced material is raised and the specific

energy is raised too.

2. Since the surface layer of lead fibre always remains in B-PbO2 crystal lattice

under charging condition, which has high electricity storage ability, the surface
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CLAIMB 5 1. An electrode plate for a |l ead acid accunul ator characteri zed
I n conprising: an activated base, including |l ead fibre and

cadmi umcontaining lead alloy fibre which are mixed and interwoven
honobgeneousl y; said |lead fibre accounting for 60-90 wt % of said base, and

the surfaceyef aPihe u'txﬁ%&héd faE®r BPtHéQicméécﬁﬂxa%taharﬁ?ﬁﬁ@s Eifi¢ Gx?ér‘g% hfeg for 1-5

wt % of thetotal weight of said |ead fibre; apaegrld
coIIectlngc &t an&l guctlng electr|C|ty|n conbination with said
activated brﬁ %ca g F‘H@‘ ‘used in the electricall connection between the
el ectrode plates and electrically fixed on said plate grid. 15 2. An
el ectrode plate as clained in claim1 characterized in that the respective
wei ght percentages of conpositions in said |lead alloy fibre are: 88-98.5
wt % f or 3. Since the plate grid and the lug can be directly formed on the lead fibre felt by

5  melting pressing, the relative weight of the plate grid is reduced and the relative |
content of the activated electricity storage material is increased, and therefore the

specific energy is also raised.

~ 4. Since the activated base is produced by homogeneously mixing lead alloy fibre
10  and lead fibre, the fibres are interwoven with each other and the nodes are slightly

melted together. In addition, the plate grid, the frame and the lug are directly

formed on the base by melting pressing so that the whole fibre felt forms a reliable

and integrated network for current collection and electricity conduction and that an

integrated porous electrode plate having high mechanical strength is formed.

15  Therefore for such an electrode plate, its lifetime is long and the interior resistance

is low. Meanwhile, the electrode plate possesses the satisfactory properties such as

" capability for large current and rapid discharge, high specific poWer, capability for

rapid charging and resistance to overdischarge.

20 5. The electrode plate is formed from a combination of two activated bases with
one bimetalic plate structure. The bimétallic plate structure can not only substitute
the insulating partition, but also can play a role for electrically connecting
electrode plates between single cells in series. Meanwhile thé bimetallic plate

structure is composed of very thin metallic plates, which have high electrical
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’ a
|l ead, 1-7 wt% for antinony and 0.5-5 W% for cadmum 3. An electrode plate
as clainmed in claiml characterized in that the respective 20 wei ght

per cent ages of conpositions in said |lead alloy fibre are: 94-99.32 wt % for
|l ead, 0.5-5 wt% for cadmum 0.08-0.5 wt% for calciumand 0.1-0.5 wt % for

silver. 4. Aan@icﬁoity@ﬂ@laﬁg@b@mﬁ afdadhiffE thel base; |s@'tﬁﬂt3th§ﬁﬂér?&?tr@§idtir% dfn that
the surface of said 27 lead alloy fibre is also plated with cadm um and

that said 0%9@6 a3 ol "YeS fulrfRbr geduéea;ﬂaég%ats e%élgg@ i[ugx | Bl fread: AN

el ectrode pla s clarmed 1nc alm aracteri z &6 - more of

S " carbon T bre. organ e chameal 1) bie ang carbon powder s contained i

energy of the accumulator are further raised.
The tested main specifications of the accumulator using the electrode plate
according to the present invention are proved as follows ( discharge under heavy
load traction) :

10  A. the minimum specific energy can be of 52 watt-hour / kg

B. the minimum spéciﬁc power can be of 150 watt / kg

C. the minimum lifetime can be of 800 cycles.
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6. An electrode plate as claimed in claim1 characterized in that said base
further.. incI udes poI ytetrafl uoroet hl ene which accounts for 0.1-0.5 wt % of

sai d base. 7. 7An—el ectrode plate as clained in clains 1 - 6
charac aid plate grid is of frame shape and its interior
has a "'IM"?“Z 8. An electrode plate as clainmed in claim?7
characteriZzed i # t at* ai d strips extend radially and converge to the

connection point of said plate grid with said lug. 15 9. An electrode plate
as claimed in claim8 characterized in that said plate grid is integrally
formed on said base by nelting pr éib&gﬁorocess. 10. An electrode plate as
claimed in claim8 characteri zed i said plate grid is 20 a separate
menber nmeking fromlead alloy. 11. An electrode plate as clained in claim38
characterized in that on the bottomof said lug there is a groove, the
wi dth of which is equal to the thickness of said plate grid so that said
pl ug cansbe 1f Axetbctrbés plate for a lead acid accumulator characterized in comprising;

an activated base, including lead fibre and cadmium-containing lead alloy fibre

which are mixed and interwoven homogeneously; said lead fibre accounting for

60-90 wt% of said base, and the surface of said lead fibre being plated with

— cadmium 'accountihg for 1-5 wt% of the total weight of said lead fibre;
10  a plate grid for collecting current and conducting electricity in combination with
said activated base; and

a lug, used in the electricall connection between the electrode plates and

electrically fixed on said plate grid.

15 2. An electrode plate as claimed in claim 1 characterized in that the respective
weight percentages of compositions in said lead alloy fibre are: 88-98.5 wt% for

lead, 1-7 wt% for antimony and 0.5-5 wt% for cadmiu-m..
3. An electrode plate as claimed in claim 1 characterized in that the respective
20 weight percentages of compositions in said lead alloy fibre are: 94-99.32 wt% for

lead, 0.5-5 wt% for cadmium, 0.08-0.5 wt% for calcium and 0.1-0.5 wt% for

silver.

4. An electrode plate as claimed in claim 1 characterized in that the surface of said
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28 J BIH (l“ﬂ'” plate as clainmed in any one of clains 1 - 8 '
char ol said electrode plate includes further a binetallic

pl ate structure for supporting said base; said binetallic plate structure
including two plates in which one plate is a 5 | ead one and the other is

2 CoPPer or kB SRREISANG! el kB ANPE Pl Sk Sltelib SULLRCRS 1 hose (o

pl ates are fixe er flace to face an e Si € bimetallic
plate structure are, e&éﬁgr fi xing one said base respectively. 13. An

el ectrode p}sé”(té"é’rssab‘f%? YHi%%€1 ai m 12 characterized in that in the centre
of 10 said binetallic plate structure there is a hole; said base |ocated
on each side of the binmetallic plate structure has a respective el ongated

notch extending fromits side edge to its center; the end of said elongated
not ch near thdnceedtrodeqflate las cluimed irs clim 1 characterized in that one or more of

5  carbon fibre, organic chemical fibre and carbon powder is contained in said base.

6. An electrode plate as claimed in cléim 1 characterized in that said base further

includes polytetrafluoroethlene which accounts for 0.1-0.5 wt% of said base.

10 7. An electrode plate as claimed in claims 1 - 6 characterized in that said plate grid

is of frame shape and its interior has a plurality of strips.

8. An electrode plate as claimed in claim 7 characterized in that said strips extend
radially and converge to the connection point of said plate grid with said lug.

15
9. An electrode plate as claimed in claim 8 characterized in that said plate grid is

- integrally formed on said base by melting pressing process.

10. An electrode plate as claimed in claim 8 characterized in that said plate grid is

20  aseparate member making from lead alloy.
11. An electrode plate as claimed in claim 8 characterized in that on the bottom of

said lug there is a groove, the width of which is equal to the thickness of said plate

grid so that said plug can be fixed thereon.
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seni ci rcI e; said el oni m notches are aligned with each other and their

sem ci rcri‘lm‘“\ﬁ\m ned with said hole so as to forma through hol e;
|l ead is nsaldthrough hole to forma lug, the width of

which is great er than the thickness of the electrode plate consisting of
the binetallic plate structure and the bases. 14. An el ectrode plate as
claimed in claim8 characterized in that said base is a 20 stratified
structure, &;erel n one | ayer a_blank blo éﬁlﬁ consisting of lead fibre and

cadni um contaitt figetrederial el"éfkrninﬁﬁie“ agh PR oh¢laims Lo § dhatasigERebnstipt and
i nterwoven together; the other layer is lead alloy fibre felt consisting of
anot her cadsd dﬁ@mdemlmngclu@@ahdr@wlmpwle nlate sirugtvesrfor supporting saiche bl ank
bl ocks and the lead alloy fibre felts are piled up alternately to formsaid
stratified sdseusdidibémetdBic plate structure including two plates in which one plate is a
5 lead one and the other is a copper or silver one having a lead layer plated on its
surface; these two plates are fixed together face to face and both the sides of the

bimetallic plate structure are used for fixing one said base respectively.

" 13. An electrode plate as claimed in claim 12 characterized in that in the centre of
10  said bimetallic plate structure there is a hole; said base located on each side of the
bimetallic plate structure has a respective elongated notch extending from its side

edge to its center; the end of said elongated notch near the centre of the base is a

semicircle; said elongated notches are aligned with each other and their

semicircular ends are aligned with said hole so as to form a through hole; lead is

15 fully filled in said through hole to form a lug, the width of which is greater than the
thickness of the electrode plate consisting of the bimetallic plate structure and the

bases.

14. An electrode plate as claimed in claim 8 characterized in that .said base is a
20 stratified structure, wherein one layer is a blank block consisting of lead fibre and
cadmium-containing lead alloy fibre, which are mixed homogeneously and
interwoven together; the other layer is lead alloy fibre felt consisting of another
cadmium-containing lead alloy f{bre interwoverr together; the blank blocks and the

lead alloy fibre felts are piled up alternately to form said stratified structure.
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15. A as clainmed in claim8 characterized in that, on the
surf ammﬁml&mﬁ"m&l bre and said lead alloy fibre, cadmumis plated, 5
whi ch account s Ofs 2«Wt % of their respective weight; the conpositions of
said lead alloy fibre are of 96 w%1lead, 2 wt% antinomy and 2 wt % cadm um
10 the weight ratio between said lead fibre and said lead alloy fibre is

9: 1. 16 An electrode plate as clainmed in claim 14 characterized in that,

sai d base i gza - tructure; .t first. and the third layer are

sai d bl ank Eébéfz??eﬁﬁﬂ%?%‘?{ﬁa ﬁ{aﬂ‘ﬁ%&]&ﬁlﬁ‘ﬁ‘cri%haﬁ*’féﬁg’éFalq_@éb fibre and said | ead
alloy fibre cadmumis 15 plated, which accounts for 2 wt% of their
respective weight; the conpositions of said lead alloy fibre are of 98.5

w%lead, 1 wt%antinony and 0.5 wt % cadm unm the weight ratio between said
| ead fibre @ndheasirfaesaaf sid tspdffitye and saigl: ledd alloy fibre, cadmium is plated,

5 which accounts for 2 wt% of their respective weight;

the compositions of said lead alloy fibre are of 96 wt% lead, 2 wt% antinomy and 2

wit% cadmium;
10  the weight ratio between said lead fibre and said lead alloy fibreis 9 : 1.

16 An electrode plate as claimed in claim 14 characterized in that,

said base is a three-layer structure; the first and the third layer are said blank blocks,

wherein on the surfaces of said lead fibre and said lead alloy fibre cadmium is
15 plated, which accounts for 2 wt% of their respective weight;

the compositions of said lead alloy fibre are of 98.5 wt% lead, 1 wt% antinomy and

0.5 wt% cadmium,;

the weight ratio between said lead fibre and said lead alloy fibre is 6 : 4;

0.1 wt% acrylic fibres, 0.1 wt% carbon fibres and 0.1 wt% carbon powder .-are
20 further inclﬁded; and

said second layer is lead alloy fibre felt consisting of 88 wt% lead, 7 wt%

antinomy and 5 wt% cadmium.

17. An electrode plate as claimed in claim 13 characterized in that,
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0.1 m% carbon fibres and 0.1 wt % carbon powder are
}Bi '"!I and said second layer is lead alloy fibre felt
con Iead 7 Wt % antinony and 5 wt % cadm um 17 An

el ectrode pI ate as el ai rred in claimi13 characterized in that, on the
surfaces of |§@ l,ch ac nt 2 Wt % of
t he total wé’?‘gfr‘fs gsefaﬁfberag?ﬂﬁﬁ ﬁﬂﬁ E% ' %}Wﬁgsﬂnig rffvgyc?ffl bre
and said | ead al fibr 9: 1. 5 18. An electrode plate as clainmed in
claim 14 chzli“-’at\?faé e&gg)aofﬁagzig{e; said base is a five-layer structure; the

second and the fourth layers are said bl ank
the weight ratio between said lead fibre and said lead alloy fibreis 9 : 1.

5  18. An electrode plate as claimed in claim i4 characterized in that,
said base is a five-layer structure; the second and the fourth layers are said blank
blocks, wherein:
on the surfaces of said lead fibre and said lead alloy fibre, cadmium is plated,
— which accounts for 4 wt% of their respectiva total weight;
10  the compositions of said lead alloy fibre are of 88 wt% lead, 7 wt% antinomy and 5
wt% cadmium;
the weight ratio between said lead fibre and said lead alloy fibreis 7 : 3;
said first, third and fifth layers are said lead alloy fibre felt, and the compositions
of the lead alloy fibre are of 92 wt% lead, 5 wt% antinomy and 3 wi% cadmium,;
15  said plate grid is a separate member making from lead alloy fibre, and said plate
grids located on both sides of said base are pressed together with said base by

melting pressing.

20 19. An electrode plate as claimed in claim 14 characterized in that,
said base is a three-layer structure, wherein in the first and the third layer:
on the surfaces of said lead ﬁnre and said lead alloy fibre, cadmium is plated,
which accounts for 2 wt% of their respective waight;

the compositions of said lead alloy fibre are of 90.5 wt% lead, 4.5 wt% antinomy
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bl ocks, mﬁlw,mmuuﬂmHMaces of said lead fibre and said |l ead all oy
fibre, cad " ,48hi ch accounts for 4 wt% of their respective
total weight; 10 the conpositions of said lead alloy fibre are of 88 wt%
| ead, 7 W % antinony and 5 w % cadm um the weight ratio between said | ead
fibre and sghdls kfiaahdigy: fibre is 7: 3; said first, third and fifth layers
are said lead alloy fibre felt, and the conpositions of the |lead alloy

fibre are of, 92 .w.% J.e 5 wW.% ant. no d 3 % . cadm 15 said plate
gridis a s el rﬁ'é%ﬁ%?’e%%‘?@eaatﬁbfﬁ %&gﬁgﬁ%"?f S S sai d pl at e
grids located on both sides of said base are pressed together with said
base by nel f3Ageendslaysrgis logl alloyofibigfels) and: the rompositiens of dhealend dllon cl ai m
14 characterized in that, said base is a three-layer structure, wherein in
the first afitiradreof 83 mii%ol leads B:wibartinemyandl 40e$e cddnsamcanccad fi bre and sai d
|l ead alloy fibre, cadmumis plated,

5 said plate grid is a separate member making from lead alloy fibre and two said

plate grids and two said bases are piled up alternately and pressed together by

melting pressimg.

~ _ 20. An electrode plate as claimed in claim 14 characterized in that,
| 10  in said blank block :
on the surfaces of said. lead fibre and said lead aHoy fibre, cadmium is plated,
which accounts for 2 wt% of their respective weight,.
the compositions of said lead alloy fibre are of 90.5 wt% lead, 7 wt% antinomy and
2.5 wt% cadmium;
15 insaid lead alloy fibre felt :
the compositions are of 88 wt% lead, 7 wt% antinomy and 5 wt% cadmium.
N
21. An electrode plate as claimed in claim 14 characterized in that,
in said blank block :
20 on the surfaces of said lead fibre and said lead alioy fibre, cadmium is plated,
which accounts for 5 wt% of their respective weight, |
the compositions of said lead alloy fibre are of 99;3'2 wt% lead, 4.5 wt%, 0. 5 wt%
cadmium, 0.08 wt% calcium and 0.1 wt% silver, |

the weight ratio between said lead fibre and said lead alloy fibre is 6.5 : 3.5,
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whi ch"aimum 1 u\ “Mof their respective weight; the conpositions of -
sai d | eact ar of 90.5 wt% lead, 4.5 wt % anti nony 31 and 5

wt % cadm um the weight ratio between said lead fibre and said | ead all oy
fibre is 8 2; said second layer is lead alloy fibre felt, and the

composi t 1 0n9.08twibh Geryi dibfds] 0105 i ExrBliPfiftes 3k BOY 196 Carboh Bwhé Uit NOMY and
4 wt % cadm um and 5 sald plate grid I1s a separate nenvber naking from

| ead al l oy f.iQre.and, two said plate grids and two said bases are piled up
alter natelyﬁgﬁﬁrg}cg%%gd together by nelting pressing. 20. An el ectrode

| ate as cl ai in ¢claim 14 characterized in that,
P ?n Srg,‘ lead alloy fibre felt :

its compositions are- of 97.5 wt% lead; 2 wt% cadmium, 0.3 wt% calcium and 0.2

wt% silver.

W

22. An electrode plate as claimed in claim 14 charaéteri_éed in that,
in said blank block :
N on the surface of said lead fibre, cadmium is plated, which accounts for 5 wt% of
10  the total weight of said lead fibre,
the compositions of said lead alloy fibre are of 94 wt% Iead, 5 wt% cadmium, 0.5
wt% calcium and 0.5 wt% silver,
the weight ratio between said lead fibre and said lead alloy fibre is 6.5 : 3.5;
in said lead alloy fibre felt :
15  its compositions are of 99.32 wt% lead, 0.5 wt% cadmium, 0.08 wt% calcium and

0.1 wt% silver.

23. An electrode plate as claimed in claim 13 characterized in that,
in said blank block :

20 on the surfaces of said lead fibre and said lead alloy fibre, cadmium is plated,
which accounts for 1 wt% and 1.5 wt% of their respective total weight, |
the compositions of said lead alloy fibre are of 97.5 wt% lead, 2 wt% cadmium, 0.2
wt% calcium and 0.3 wt% silver;

in said lead alloy fibre felt :
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lmlm“mu“mm on the surfaces of said |lead fibre and said | ead
aIonf plated whi ch accounts for 2 w% of their
h

respective melgh e conposi tions of said lead alloy fibre are of 90.5
wt % | ead, 7wt%ant|norry and 2.5 wt% cadmum 15 in said lead alloy fibre

f el t: the cogRemipbitbss areeoﬂm w86\ 585, chmﬁu{e YK mvn%laﬂﬂ and6, 50

cadm um 21. An eI ectrode plate as claimed in cldaimil4 aracterized in
that, in saigehl bl ock: 20 on the surfaces of said lead fibre and said
| ead al | oy flé cadm umis plated, which accounts for 5 wt% of their
respective melght the conpositions of said lead alloy fibre are of 99. 32
w%lead, 4.5 % 0. 5 wt% cadmum 0.08 w% calciumand 0.1 w%silver,

the weight ratio between said lead fibre and said |lead alloy fibre is 6. 5:
3.5, 24. A method for producing one of electrode plates as claimed in claims 1 - 23

5  characterized in comprising following steps :
by means of cutting, melting pressing or melting blowing process, the lead fibre
and lead ﬂloy fibre are produced from lead and cadmium-containing lead alloy;
these fibers are cut into sections;
~ these sections of lead fibre and lead alloy fibre are put into a sticky solution; by

10  means of stirring, a mixture which is mixed and interwoven homogeneously in
three dimension is formed;
said solution is pressed out of said mixture to form a blank block;
the blank block is compressed,
a plate grid is formed on the blank block by means of melting pressing process;

15 and

a lug is connected to said plate grid.

25. A method as claimed in claim 24 characterized in that the sticky solution
comprises glycerine, water glass or any other solution which has viscosity similar

20  to that of glycerine or water glass.
26. A method as claimed in claim 24 characterized in that the step wherein the

sections of lead fibre and lead alloy fibre are put into stick solution, further

includes a step in which one or more of carbon powder, organic chemical fibres
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m ‘ fibres, 0.05 wt% carbon fibres and 0.05 wt % car bon
pomde mCl uded; in said lead alloy fibre felt: its
conposr*tlf)ns are of 97.5 vvt%lead 2 wt% cadmium 0.3 wt%calciumand 0.2 5
wt% silver. 22. An electrode plate as clainmed in claim 14 characterized in

that, in Sahﬂd%ﬁ&%ﬁﬁ}eg%ad%@did?@s?&'%ﬁﬁ&hm said lead fibre, cadmumis

pl at ed, which accounts for 5 wt % e total weight of said | ead
fibre, the conpositions of said |ead alloy fibre are of 94 w% |l ead, 5 Wm %
cadm um 0.5

27. A method as claimed in claim 24 characterized in that said organic chemical’

fibre is acrylic fibre.

28. A method as claimed in claim 24 characterized in that the step in which said
solution is pressed out from said mixture is realized by means that said mixture is
poured into a container with a -lot of pores on its bottom and then that said solution
N~ is extracted. using a piston arranged on the upper part of the container and a

10 vacuum pump arranged on the lower part of the container to settle said fibres on

the bottom of the container.

29. A method as claimed in claim 24 characterized in that said blank block is
compressed by means of melting pressing process.

15
30. A method as claimed in claim 24 characterized in that at the time when said
blank block is compressed, said blank block is heated by electric spark discharge

process simultaneously.

20 31. A method as claimed in claim 24 characterized in that said method further

includes a step for impregnating said activated base before the plate grid is formed.

32. A method as claimed in claim 31 characterized in that said impregnant .

comprises polytetrafluoroethlene or lead paste.
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wt % cal ci um and 0.5 ‘S|Iver the weight ratio between said |lead fibre

:a?g ig#mm\mm‘m\mw\g is 6.5 3.5 in saidlead alloy fibre felt: 15

9.32 W%l ead, 0.5 wt % cadnmi um 0.08 wt % cal ci um
and 0.1 wt %tsi Fvel. 23. An el ectrode pI ate as clainmed in claim13

characterized in that in said blank bl ock: 20 on the surfaces of said
| ead fibre and sai d Iead alloy fibre, cadmumis plated, which accounts for
1 wt%and 1 % t hei ) ota 0|t| ns of
said | ead ap? éﬁ P% T L“&‘Fgé’g @%@“T %ﬁx@t %%‘IEL]J r% % fcal ci um
and 0.3 wt%sHver in said | ead aIIob flbre felt:

member and 1s ﬁxed on the plate grid by melting pressing prccess
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its conpositions are of 94 w %l ead, 5 wt % cadmium 0.5 wt % cal ci um and 0.5
wt% silver. 24. A nethod for producing one of electrode plates as clained
inclaims 1 - 23 5 characterized in conprising follow ng steps: by nmeans of
cutting, nelting pressing or nelting blow ng process, the lead fibre and
lead alloy fibre are produced fromlead and cadm um containing |lead alloy;
these fibers are cut into sections; these sections of lead fibre and |ead
alloy fibre are put into a sticky solution; by 10 neans of stirring, a

m xture which is m xed and i nterwoven honogeneously in three dinension is
formed; said solution is pressed out of said mxture to forma bl ank bl ock;
the bl ank bl ock is conpressed; _

ABSTRACT

5  An electrode plate for lead acid accumulator comprises an activated base fncluding
lead fibre accounting for 60-90 wit% of said activated base and cadmium
containing lead alloy fibre, which are mixed homogeneously and interwoven; a
plate grid for collecting current and conducting electricity in combination with said
N activated base; a lug for electrical connection between electrode plates, said lug is
10 electrically connected with said plate grid and is fixed thereon. Furthermore, a
method for producing the electrode plate is provided, the method comprises steps,
in which lead and lead alloy fibres cut into short sections are poured into sticky
solution in order they aré mixed with each other .homogeneously in three

dimensional difection by stirring.

15

s
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é . i
a plate grid is fornmed on the blank bl ock by neans of nelting pressing
process; 15 and a lug is connected to said plate grid. 25. A nethod as
claimed in claim?24 characterized in that the sticky solution conprises
gl ycerine, water glass or any other solution which has viscosity simlar 20
to that of glycerine or water glass. 26. A nethod as clainmed in claim?24
characterized in that the step wherein the sections of lead fibre and | ead
alloy fibre are put into stick solution, further includes a step in which
one or nore of carbon powder, organic chem cal fibres 34 and carbon
fibres are added into said solution.

Fig. 1 " Fig. 2
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27. Amethod as clained in claim24 characterized in that said organic
chemcal fibre is acrylic fibre. 5 28. A nethod as clainmed in claim?24
characterized in that the step in which said solution is pressed out from
said mxture is realized by nmeans that said mxture is poured into a
container with a lot of pores on its bottomand then that said solution is
extracted using a piston arranged on the upper part of the container and a
10 vacuum punp arranged on the |ower part of the container to settle said
fibres on the bottomof the container. 29. A nethod as clained in claim 24
characterized in that said blank block is conpressed by means of nelting
pressing process. 15 30. A nethod as clained in claim24 characterized in
that at the tinme when said blank block is conpressed, said blank block is

heated by el ectric spark discharge
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process simultaneously. 20 31. A nethod as clainmed in claim 24
characterized in that said nethod further includes a step for inpregnating
said activated base before the plate grid is formed. 32. A nethod as
claimed in claim31 characterized in that said inpregnant .conprises

pol ytetrafluoroethlene or |ead paste. 35 33. A nethod as clainmed in
claim 24 characterized i‘n that said lug is a separate nmenber and is fixed
on the plate grid by nelting pressing process. 36
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(87 Abstract

An electrode plate for lead-acid accu-
mulator comprises an active substrate in-
cluding lead fibre being 60-90wt% of the
active substrate and cadmium-containing
alloy fibre which are homogeneously
mixed and interwoven; a plate grid for col-
lecting current and electrically connect-
ing in combination with the active sub-
strate; and a lug for electrically connect-
ing between the electrode plates which is
connected and fixed onto the plate grid.
Furthermore, there is provided a method
for producing the electrode plate compris-
ing step of applying lead fibre and lead
alloy fibre cut into short sections and stir-
ring, so as to form a mixture that is homo-
geneously mixed and interwoven in three
dimension.

ATHRFRSRRRE LR ET R




67D BE -
—HATARFLBOREK, OE EEEE, AREERGCRBEHORAIZAE—E
BB TENA S LR, FBBaa s iR ER60-00% M, SHTBEEEE
e, BTERS BT, RTRRAMGES, FERESHEARBLERMEEENR
Bk, BRE—MPATHERROTE, SHEFHRPBROBITENDSSTEAAL
HRBEMPREE, EEMEREZSTRELEHYRA, BEEHEADOIR,

DTRASERHKSH
EZEBPCTH AfNEEFH B MFE T ELARANPCTR REERARMT:

AL FI/RERBRE oM %BFXkE IT BX#A MK BIRHTRRD sk Wrigfkm

AM EXEE CN HH Jp HA HimdME s ZARMKR

AT BinA cU HE _ KE BT ML B2 sz Bt

AU B XA cz BERENME K SRSHEHEHMN RS ™ EH

AZ PIERE DE EE KP iR+ X MR EEERETY TG ¥

BA WHET -2 DK A% ABREAER MwDhHg%t T BERE
TR EE ZURE® KR BHHE MX BET ™ TRESHE

BB BEE S ES PEHETF Kz BERME NE EBR TR +HHE

BE HFIE} FI 3 LC ZAHE NL #f2 TT BIREHZE

BF MiZEHREE rFr EE 1 AEHELB No HE B

BG & n#| I GA N 1K Rk NZ ¥rpE2 VA BRX

BJ AT GB X[E IR FILLEE PL 2 UG 5+

BR B H GE #&%FE LS ¥R PT HEF Us £H

BY B GN LN E LT % RO FERE Uz SEIEHE

CA Ing&EX GR #HJE LU AZE RU BFMBEHB VN BE

cF PIEXHE HU WFTF LV NEET sD #HHA

cG RIR IE BR2 MC EHE SE Fnik

CH %+ L Lies) MD BE/RZE SG Nk

Cl BFHE IS %5 MG Bkinfrim st WEXREE




