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The present invention is related to those applications.

It has been found in accordance with the present

invention that an epoxy resin paint compositi
20 provided which will endure e.g. for a long

on can be
period of

time salt water, gasolines, ketones, crude oils, strong

aclds,strong alkalies, or other chemicals,
suitable for use with foods.

E g

Yt A first'aspect of the invention provides
25 resin paint composition comprising: 0.5 to

and/or be

an epoxy
10% of a

vinylidene chloride-based resin emulsion; and 50 to

99.5% of an epoxy resin paint.

A second aspect of ‘the invention_provides a sub-

strate, comprising a coat (e.g. a film) prepared from

30 an epoxy resin paint composition of the first
the invention.

A third aspect of the invention provides

of refining 2zinc, .comprising utilising " an

aspect of

a method

'electrode

grid that is a substrate of the second aspect of the

35 4invention.
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gf refining zinc, conprising utilising an electrode grid that is a
$ubstrate of the second aspect of the 35 invention. -2- The present
~¥nvention can be enbodied in any suitable manner, e.g. as indicated by the
subor di nat e clalns included in the clains %fpended to this specifi- cation.
Any suitable substrate can be provi ded Wi coat(s) prepared from:-
~epoky resin paint conpositions of the invention, e g. netal substrates

rising iron, ste c alunminium - exapmpl, es . of , vinyl -
'Fggﬁe chlgrlde based%bSSlﬁpggurgloﬁgvﬁ? 1°§ar3ﬂnLa x ﬁ?ggﬁé g 354 (%py
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chl ori de- based FakiAfenul 4n¥n W tadbledjeubakrates ca‘I’O%’et mifoéiflfdlenil tyith

bet ween t he §i n&badt‘s? phkparde- pasa e %lx@ FesiomMySim) @eibd e ERPXYofesin
paln? becones pgga desired ef ts canpot, be attained It the
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The epoxy resin
conpri se add|t|WE99)L 3é1g(aptgﬁéﬁm€sy oThd sejdx yChregwiiaa Ipalmiustayy beo a,

nodi fied epoxyptgesin p@r'n'&t ﬁﬂylfdéﬁé %9@84» Sl gl nkegg/m) %rﬁﬁfgiénto -
30% 25 of tar. There may b to 40% e.g. stanti
may be mlxed W1th an epoxy resin palnt that is free

\/!' . .from a ecuring agent.  If the amount of the vinylidene
' chloride-based resin emulsion to be added exceeds 10%,
the affinity between the v1nylidene chlorlde base resin
15 emulsion and the epoxy resin paint becomes poor, whereby
desired effects cannot. be attained. If the amount to
be added is less than 0.5%, the effect on durability is
not;satisfactory. . Some examples of amounts of vinyl-
- idene chloride-base resin emulsion to be added are 3 to
20 8%, 6 to 8%, or substantially 3%{

The epoxy resin paint may be clear. .. The epoxy

resin paint may comprise additive(s),.ng. pigment(s).

The epoxy resin paint may- be a modified epoxy resin

kv) ' - paint e.g. a tar-epoxy resin palnt comprlsing 5 to 30%
| 25 of tar. : '

There may. be 5 to U40%, e.g. substantially 5%, of
the metal foil pieces._ The metal foil pieces may have
a specific surface area of 1000 cm2?/g or more e.g. in
the range 1000 to 9250 cm2/g. The metal foil pieces
30 may have any shapes, e.g. an oval or leaf-like foil'
‘'piece.  The metal foil pieces may have a thickness of
not more than 3 pm, a width of not more than' 100 pm,
and a length of not more than 100 pm. If\phe specific
surface area is less than 1000 cmzlg, metel.foil'pieces ,
35 may be present in a vehicle of the paint composition,
but the foil pieces do not contribute to a substantial
improvement in'durability of the coat. If the specific



the netal foil pieces. The metal foil pieces may have a specific surface
area of 1000 cnR/g or nore e.g. in the range 1000 to 9250 cnk/ g. The
metal foil pieces 30 may have any shapes, e.g. an oval or leaf-like
foil piece.. The netal foil pieces mayshave a thickness oft not nore than 3
pm a wdth of not nore than 100 pm and a length of not nore than-100
pm If the specific surface area is less than 1000 cnR/ g, netal. foi

pi eces 35 ngyrpgcdr apeat i d00Chicm2d gofort hmoreai metadnpfxsil i pheckat the

foil es df t t it f
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metal foil ppaies rmtptmeimi@santWhar‘statth ofeidt aueeqes aCOBHréPEth t he

pai nt Conp08£a'ogdurggsfgpylabe ihhogeRERE OO blkBILTLYA oPUDShAN! 2

| npr ovenent roduct coat. _ -EpOxy resin paint

free frofn apreduel apat. mﬁ%bré?ﬁbﬂsl%%%ofﬁﬁ?at%@ wi% heHELRE fojl'.

pieces. Songpgex8NMARS BE PHeV1duily PLRE6BpAFatEtaiwith esrtaileeloldi | 4=
pi eces, and cupro ni ckel foil |eces The sialnl ss St eel ¥ gg S 316L .
%of P

or SUS 304. Piepesip S@El’ﬁrc?"rﬂ s Rl Bekti £eil7Pisseh r and
10 to 30% of 18k6k@teelln Forpapibees, fardr) copranédkelonfaiil epdegesesin

pai nt composjtion of, he pr e t|o v o} y ele on
m croscope o#hﬁy ﬁ%ﬁ? é?%éihmgﬁf% §E§ B%gL‘%ﬂ §U§hgﬁﬂ thgglE no
particl e30 otuprheniukeyl memecm:oxwe?@as@cu 9P%si9f aceprgrestid . 10 Thus,

it may be EB”EbﬁeB?dnEQﬁélthe vinylidene chloride-based resin and the
epoxy resin ert react wth each other and/or are 8

In a coat (e.g. fllm) obtained from an epoxy resin o/
‘paint composxtlon of the present 1nventlon,-observation L
by an electron microscope or:by irradiation with infra-

15 red rays shows that no particles of: the vinylidene
chloride-based resin are present. ~ Thus, it may be
con81dered that the vinylidene chloride-based resin and
the epoxy resin either react with each other and/or are
strongly bonded to each other.

20 . In using'an epoxy resin'péint composition of the
present inVention, a curing agent of the epoxy resin
_paiht may be added, followed by application of the
éomposition' in a customary manner. The epoxy resin
paint composition may be diluted, e.g. ethylene glycol \
25 monomethyl ether'may be used as a diluent or solvent.

The following Examples 111ustrate but do not llmit
the present invention. Curing agents are utilised when
required. ' ' ' ' -

EXAMPLE 1

'30 | A durable epoxy reSin.paint compoSiEion comprised
'3% of "a vinylidene chloride-based resin emulsion and
97% of an epoxy resin paint. A test water was prepared
o by the dlssolutlon test method according to the tar-
‘epoxy resin paint application method_for_JWWA K-115 tap

35 water. The water was tap water.



trongly bonded to each:other. 20 I n using an epoxy resin paint
conpositjon of the present invention, a curing agent of the epoxy resin
‘ipaint may be added, followed by application of the conposition in a
customary. nmnner.: = The epoxy. resin paint conposition may be dil uted,
e.g. ethylene glycol 25 nononethyl etheﬁ‘nay be used as a diluent or
solvent. The follow ng Exanples illustrate but do not limt the present

i nvention. Curing nts a utilised, when requ EXANPL A
dur abl e epoxy reS|nTBg?nt %%H§B§|t?d% séd 3&?5& a V|nyFTﬂQi% -
chl ori de- basedinddeahesethhsi bhe dnda@I&beboan epsiy pashhb panpbsitﬂonest
wat er was prepg d t S i

tar- epoxy rem% pz&'@r‘?’tt %%%a?#g%iﬁg ﬁiggfor%qfn%%o%g Qg;sﬁﬁla{:

The wat er - was ?—Epﬁhﬁeﬁlty Wedsar Lawul (see aOrdigisoee No. 'IEaﬁ)I of 1the |
Table 1 ingicghpankbat hBR1EHT 2khe eweﬁar«es'af?%at Lo9p V\Z'“.Qﬂdcaﬂs”eet

wates . cond|t|on|ng requirenents as stLgu ated in th fer Law (see
Ordi nance No. S5Bibabigefgr fhpaHEsewitBafefdsand VEIfare Office, 1978),

and is suitable for the use with foods. -5- TABLE 1 Exami nation
Test . Bl-ank _ - Standard ltem - Vater
(Tap Vater) - Val ue - :

/



Ni.tr-ic'nitro'gen 0.9 ny/l 0.9 ny/l . < 10 ng/l and
nitrous nitrogen Chlorine ion - 22.7 my/ Q 22.7 ny/ Q
< 200 ng/| Amount of Potassium 1.6 ng/ Q ' 0.9 my/ Q < 10
ng/ Q per manganat e consunmed Ceneral bacteria 100/ M) < 100/ mQ
.<100/m Col on bacilli not detecked  not detected to be not- '
gt oup det ect ed Cyan ion
. not det ect ed not detected to TKBLEOl detected (< 0.01 ng/l) Mercury
not detected not detected to be ot detected (Terr]50. 0005 ny/ a) :
Or ganophospheksifination NOt .det ecji¢ not def d to (}det ected
([err] my/Q Cofia’ W <0.0
1.0 ng/Q | con—T0eR . L Mater, oo . _ ‘b-at'f’f)o 05—~P(g € . <0.3
nmg/ | -Mang 0}, my/l .. <0.01 ny/l <0 0.3
my/ | Zi nca’m“? "“mgef' ‘Er"g z% -9 ®8/81 ny/ Q <10 8401 0 g/ Q
Lead and nitrous < 0, 01 ny/| < 0.01 ny/# <0.1m/Q
Hexaval entnitrogen <0. 02 ny/ <5-0.02 ny/l < Q05 ny/l '
chrom um Cadm um <0.005 ny/ Q . "~ 50.005 ngy/Q 0.01
my/ Q Ar serGhlorine ion <0. PPU5mgyy | 22.9.9% "y/ | <200%%/95 nu/ |
TABLE 1 (Cont"d) Exam nation . Test Bl ank
_St andar d Amount of Potassium 1.6 mg/f 0.9 mg/¢ <10 mg/¢
permanganate ' _
consuned
General bacteria <100/m@ _S_-IOO/mQ <100/mg
Golon bacilli not detected nof detected - to be not
- group detected
Cyan ion not detected  not dete’éted . to be not
detected
(£0.0! mg/Q)
Mercury not detécted not detected to be not
' detected _
(=<0.0005 mg/Q)
Organophosphorus not detectéd not detected to be not
; ' ' detected _ o
(0.1 mg/Q) U
Copper <0.01 mg/¢  =0.0Vmg/¢g  <1.0mg/g o
Iron - <0.05 mg/g =0.05mg/¢  <0.3 mg/g
Manganese <0.01 mg/¢ <0.01 mg/¢ - =0.3 mg/g
Zinc 0.02 mg/g 0.01 mg/g <1.0 mg/g
Lead ' <0.01 mg/q <0.01 nmg/¢ 0.1 mg/g
Hexavalent <0.02 mg/¢ =0.02 mg/g | =0.05 mg/g
chromium - ' . )
C_ad'mium <0.005 mg/g - =0.005 mg/g = =<0.01 mg/p
Arsenic ' ._<:0._0005 mg/g .=<0.005 mg/¢Q =0.05 mg/p



i tem " vater ~ (Tap Water) Val ue Fl uorine

< 0.15 ny/l < 0.15 ng/l . < 0.8 ng/l Hardness 61
¥y/ | 61 g/ # : < 300 ng/f Evaporation 144 ny/ |
141 ng/ O " <500 ny/l residue Phenols : - <0.005 ny/l <
0. 005 ng/. < 0.005 ng/l as phenol Anioni-cé - . < 0.2 ng/l
0.2/ Q < 0.5 ng/l surfactant pH val ue ' - pH7.1

pH 7.1 5.8 - 8.6 Residual chlorine os _ ' -normal .
nor nal to be not abnornal 1 (Cont’d ' nor mal |
‘nor mal to be not abnormal Chromaticity - L 1

15 Turbidity Examination - Test _ Blank . Standard 2

-7- EXAMPLE 2 As dltembstrate, a hdiateoi | - nede(Tap dlatprpt e of bvalde skin or
cal endered steel plate was used.  ‘After degreasing fhe surfacé of The

plate, a staiFluesEneSteel - 5 contkay.nisngQPOXY ILFITB Rgignt waso 3P gl £
“therednto to forman undercoat. On the undercoat t here was applied an

over coat of e epoxy resin [ onposi t, npri si 3%
vi nyl i dene qﬁgor@%e based resin gﬁrruﬁé/ n and 9 /o é)an epo%:?/"? 8'§{¢1 pal nt.

10 - . The overcoat surface was @{}rb] eft ed to ial Cross-cut test.
result, the é?%@étmgurface was f 1 mg/g =500 mS/Q
- residue . S
Phenols <0.005 mg/rz <0.005 mg/g  =0.005 mg/¢
o ' as phenol
) ‘ :
Anionic = <0.2 mg/g <0.2 ng/¢ <0.5 mg/¢
surfactant
pH value  pH 74 pH 7.1 5.8 - 8.6
Residual - - - - ' -
chlorine -
Odor | | normal ~ ‘normal ~ to be not
N ' e abnormal
Taste _ normal normal .to be not
' ~ abnormal
Chromaticity | 1° S 1 <5



be good as’ 100/ 100. Wien the overcoat surface.was boiled in tap
water for one hour, the surface was slightly coloured white, but the

surface was found. not 15 abnornal. Wien the cross-cut test was
carriied out after boiling, the- surfa&g was found to be good as
50/ 100. Wien the overcoat ' surface s imrersed in nmethyl ethyl

Ketone (purity: 99% or nore) for 25 days or longer, the surface was f ound

not 'abno_rrra_l. g The 20 sane was alégmsﬁ?ré/ed when the surface was

i mersed in gasoline for 60 days or nd or in crude oil for 6

ronths or 1 onger. EEANPLE.BsORatRS eX! HAOT 1Al Midam Fdeeel get ! ode

25 grid, a commercrally~availablé, epoxy resin palnt was plied 1n a
cust omary nmanbkack oskine ot Qﬂhéﬁéea?d SPRQkMQ&ﬂ%? ¥psxs |nAf§8rnt

CONMposi ti on Vgepr&¥eif atﬁé QRrTalke dMdKEOPlate, THE HPdIN1E08PEERELON
conpri sed 396of a V|n dene chl orj de- baggd enuIS|oEﬁ§gd631960f an

epoxy res?n cpabai "i 3 EREXYa it tht PBANT: A% 0RPP
durability isfofprenedndérfostpeadad taeplumidr gt Of théwee paast appapesdi ti on.

RS eﬁP bm

h I b her - ..
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-8- to electeomprisihgqud¥ks obf ahlghnytedpeeatuhéorage baeeénnunslof'
vinylidene chgﬂﬁiggaﬁaggﬁ §?ﬁ|gfenggg |§eggﬁrsg§ For exanple, i
|

. said anount al nt conpos IOI’I can engure a terrper ature Of
about "5 pglerr], Pui Bbereua%b'surlﬂéc%f wd® s08ijRkte@ORPSAt PBsEcAL -
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test. As a result, the overcoat surface was found to \
be good as .100/100. When the overcoat 'surface was
boiled in tap water for one hour, the surface was
slightly coloured ﬁhite, but the surface was found. not
15 abnormal. When the cross-cut test was carfied 'out'

after boiling, the surface was found to be good as
50/100. When the overcoat surface was immersed in
methyl ethyl ketone (purity: 99% or more) for 25 days
‘or longer, the surface was fouhd not abnormal. The

20 same was also observed when the surface was immersed in
gasoline for 60 days or longer, and or in crude oil
for 6 months or longer. o

EXAMPLE 3 ' e o | 'L_j

- On the exterior of an aluminium-méde electrode

- 25 grid;-a commercially available, epoxy resin paint was
‘applied in a customary manner to give an undercoat. A

durable epoxy resin paint composition was overcoated

onto the hndércoat.' The paint composition comprised 3%

bf‘_ a vinylidene chloride-based emulsion and 97% of an

30 epoxy resin paint. One ahplication thereof may be

sufficient; but durability' is improved with repeated

applications of the paiht composition. The epoxy resin

paint may be clear,. but'may contain pigmentfé) or other

additive(s). |

35 The'durable'epoxy resin composition is more durable



tenperature of “about 700C is not suff|C|ent unl ess said amobunt is adjusted
to 6 to 8% If said anpbunt exceeds 10% the affinity between

¥i nyl i dene chl oride-based resin enuIS|on and epoxy resin paint is poor.
|f said 10 amount -is less than 0.5% effect which can be
brought hy the addition of vinylidene chlor| é'based resin enulsion is not
suffiiciently attained. The -addition of V|nyI|dene chlorlde based resin

[ d
St Cand i oS8T netEEERo18eCT 1ERhRKS, [ BF PRFKET, keHpRathiEn gr e
t enper at ur e. Bgmeuata tW@nybidenoyMhianidﬂﬂhasmb bestd remilsiemul sson,
t he anpunt. of expﬂaséggegf thq.‘oeJ egf(gﬂgge I’Ifif b)éatitaef g@éhgg 0{ t%g}ﬁ th?he

perature becomes approxi mately equal to the ‘amount o éxpansi
appl i ed coating BﬁEchwF?RPQ %Rﬂl¢9ﬁ“ofeBﬁE”Feﬁpeﬂ&@@ﬁeatUWHereﬁy abeut

adhesi 03 can ge gepc, Wgubouhecauﬁwgweﬁl brgg;x@tslh gsaﬁge?éc%ﬁaatagoﬂﬁd@o a

| e¢tx.ode gri epare C .
:x?errgr 019 thepég'gpﬁr?lj?ﬁﬁ g Eg“lé gbfgvésap‘ﬁq IR gt Mrlesnrsaidi I m
t hi ckness: 600 pahoantdesgeubadt&howm BfﬁdnB?g Oﬁfﬂs%idMﬁmdﬁﬁﬂléﬁc@é&s

d condi ti ons at u entratjon
gregirolyte ||qb%? tgﬁ% é?g%€%t9 stweggulyiny}igagg f%ﬁgﬂr{ﬂﬁfb?ﬁ%d
life time 30 ofreﬁéncsmuédignlandsdnmnyﬂreﬁnnxpamnbdlﬂnpbowhenIf sa1d
Conventlonahop%a{é!wi(' is"hllQ%'sdeth§$eed %15 €T G ¢ kO Wﬁgﬂ“gé 3'%9"

grid. EXAWVPLE 4 the exterior al um ni um nede Ctro

grid, a tar-epox?’?%%?h dﬁﬁth80n¥%ﬁhﬁhﬁﬁabﬁhtVéﬁ%}éﬂenar ohlonpde+based
giwg an under coatesinfemiul #Dd® £POXYt sufficiently attained..

The addition of vinylidene chloride-based resin

emulsion may be considered as effective for preventing

15 damage by acids and improving expansion durability

 relative to action of temperature. By the addition of

'vinylidene chloride-based resin emulsion, the amount of

expansion of the electrode grid by the action of tem-

perature becomes approximately equal to the amount of

20 expansion of the applied coating portion by the action

of the temperature, whereby the adhesion can "be kept
pwithout causing peeling.

_ . Us1ng -an alumlnium-made electrode grld prepared by
\_/ one application ‘of the undercoat on the exterior of. the
| 25 "original grid, and five applications of overcoats (film
thickness: 600 um) as described above, refining of zinec

- was carried out under conditions that suifuric acid
concentration is 15% and the electrolyte 11quor tem-

perature is at result. It was found that the life time

30 'of the coated grid is longer as compared with when a

- conventional’ polyvinyl chloride sheet was adhered to
the original grid.

EXAMPLE y

_ On the exterior of an aluminium-made eleotrode
35 grid, a tar-epoxy resin paint containing about 25% of_
~ tar was applied to give an undercoat. A durable epoxy



-9- resin paint conposition conprising 3% of a. vinylidene chloride-based
resin emul sion and 97% of a tar-epoxy resin paint was overcoated onto the
undercoat. Using an alum nium made el ectrode grid prepared by 5 one
application of the undercoat on.the ext§rLor of the. original eléctrode
grid, and five applications  of overcoats (filmthickness: 600 [err])
as descri bed above, refining of zinc was carried out under conditions that.

Comper at ure TRE A BRLEE sroNEtlt Eohofy %%‘?? A ﬁ??ejﬁ? shgEisne || a

found that t¢lloridetbagedf regdn cempbylonrand j 87% ffged hHar-epBaddr ed
W th when @egORVPALADNRs PPéyoaYed sht@rtﬁls ﬁhsst»cowas ~adhered to the
original grid. 15 EXAMPLE 5 Iron or steel

pl'ates, copper plgseg aﬁdaahhllihliuunfm]aldat um@wgmeﬂrmﬁrda&esyed A

Linder pontd orP R PE  Lhat SR GE LAY BRENEPRE, B (MY SRR '8P LTS
of = appr oxi net&ginakquelectinodat s gréd, aammﬂnﬁxxauIypahb¢aab¢EStaofepoxy
resin paint {eonoled Ner PR kniakndl st Alg0g ) A aGOHEI S Aldy ¥BYLADI e

epoxy resin pain e application tar-epoxy .resin paint was
carried outrefining afdrage Mesr @arrieduprhgupdersgenditionknbAtnanner .

On the Surfa@@lpﬁri@eaé'i'éeéﬁﬂébntrhlﬁgb‘ﬁ 14,% ]?Sﬁranﬁoaﬁr%i e@eﬁufabgeebepoxy
resin osition .com pris 6,0 in ene .chl oride-base
resin e S|¥%ﬂ%g8 S?MPSFaEHPEpdfy ?ts%ﬁ°&%r#§%8;T%e£ apgthti & FFbﬁlﬁas 30
-carried out @iteentddfngot ®A.he Tonpasi fownda that nghegdiife ntim&nofn
manner .

the coated grid ‘is 1onger as compared with when a \/
conventional polyvinyl chloride . sheet was adhered to

" . the original grid.
s S EXAMPLE 5

. Iron or steel plates, copper plates, and aluminium

plates were degreased and dressed. A tar-epoxy resin
- paint (containing about 10% of tar) was applied to give .

an. undercoat on each plate The tar-epoxy resin paint

20 was a mixture of approx1mate1y 'equal amounts of a

commereially available tar- ~€poxy . resin paint (containing
about 25% of tar) and a commercially available epoxy o
resin paint. B ‘The application of the tar-epoxy resin _ L;)"
paint was carried out after adding thereto a curing

25 agent in a known manner.

On the surfaee_of the.uhdereoat,'there was over-
coated a -durable epoxy resin paint composition com-
prising 3% of a Vinylidene'chloride-based resih emulsion
and 97% of an epoxy resin paint.  The application was

- 30 'carried out after adding to the composition a curing
 agent in a known ‘manner.

A test specimen was prepared by one application of

the undercoat and . one ”application of the‘ overcoat,
:reSpectivelyL The test specinen was immersed 1n boiled

35 12% hydrochlorie acid and, with the lapse of a pre-



‘A test specimen was prepared by one application of the undercoat and one
application of -the overcoat, respectively. The test specinmen was
g-mrersed in boiled 35 12@6hydroch|or|c acid and, wth the | apse of a
pre- - 10 - determ ned period of tine, was evaluated with respect to
properties of the overcoat, e.g. occurreneeﬂbﬁ-peellng The overcoat was’
evaluated with ‘respect to hardness by cutting with a cutter knife,
and wth 5 respect to adhesi.on by a cross-cut test.. Iron or Steel Plate:

The overcoat --de&ermined| peried ofneiimon wag eVimknahedit WéthnadresRast i n
terms of hardnesg, F&Eefmtsopf tHe nssesal, te&t wa&ﬂ*réﬁ&t dthe
overcoat was ex- treqF ¥ %ood I n-adhesi-on éoa] 00. CDEE g

The overcoat vRR2® Hﬁﬁabl et ¢ o OVERRLAL JfRS 1 672 T’S‘ My r &P
terns of hardnesgardndse r&ynndutuﬁhg:hwlcnosa celittest lanored tdmd twith
overcoat was. 15 extrengl ood, i n .adhesi on as 100/ 100. Wen a tar-epoxy

-resiga. pai nt (%orﬁ?ﬁ?ﬁ?’n‘b %&) %%/mbfblf & )c%sés TR essr[mdercoat t he

over coat was durfp$ ép Séfgképr 180 m nutes and tough in terns of
hardness. The Peﬁjaﬁrfﬁéggihe+ees cut test shomed that the overcoat was
20 extrenely good i npgahes) Qb 13%( s'0Qurfbid | mfﬂ"ﬁéﬁsﬁne P S 5!

was durable to inmmersion for m nut es, In terns
hardness. . The mbrutes #ndtbeugh riysterns @@sbaf‘éﬁeﬁéd et r'etSWelts of

overcoat . was 25ph&XkherRlrugooged %ﬂ%@%do”tﬁétlomem%vercoat was ex-
10 tremely good in adhesion as 100/100.:

— ' Copper Plate:

_ The overcoat was durable to immersion for 180
"minutes, and tough in terms of hardness. The results

of the cross-cut test showed that the - overcoat ‘was

15  extremely good in adhesion as 100/100. When a tar-epoxy

resin paint (gontaining about 25% of tar) was used as

-undercoat, the overcoat was durable to immersion for

180 minutes and tough in terms of hardness. The results

of the cross-cut test showed that the overcoat was

20 'extremely good 1n adhe31on as 100/100.

Alumlnium Plate: .

\ - ' The overcoat was durable to immersion for 180
minutes,_and tough in_terms of hardness. The results
of the ‘eross-cut test showed that the overcoat was

25 extremely good in adhesion as 100/100.

EXAMPLE 6
A'durabié'époxy'resin'paiﬁt composition comprised
3% of a vinylidene chloride-based resin emulsion and
97% of an epoxy resin paint. '

30 An immers1on test was carried out under conditlons
':that sodium hydroxide concentration is, 20% and tem-
per-atur-e is 50°C. The test showed no change of the
‘overcoat occurred for 40 déysL._An“immersion.test was
carried out undér the conditions that ‘sulfuric acid



EXAMPLE 6 A durable epoxy resin paint conposition conprised 3% of a
vi nylidene chl ori de-based resin emul sion and 97% of an epoxy resin paint.'

30 An imrersion test was carried out under conditions that sodium . 4
hydroxi de concentration is, 20% and tem perature is 50[err]. The
test showed no change of the over coat “occurted for 40 days. An i mmer si on

jest was carried out under the conditions that sulfuric "acid

concentration _is %.and _tenp e i he

occurrence 0F°B§P§Q'§)F%Bgl sﬁgr %rogé 3 ée"gQ/ rte%‘{%’fe {%I Pbe§ 2@‘? CLeﬁtese

‘tests showedhowiedt oct¢mrrem¢et chonpasttlabn blistamepriforthe corerauatonal -
aints. 5 E fty el at ing a -

7andth of 70 ﬁﬁfgﬁd uoleﬁ%ﬁ f Thﬁge E%é@%g c%ﬁﬁwgﬁonegée tf& éﬁﬁnﬁ% g.

A connerC|aIp9m§9§ﬂﬁébmewﬁﬁoﬁwnﬁni9n|Q91q&nWﬁn@kﬁﬂ%&nﬂafﬁt%w an under coat

on the conditioned plate. An overcoat 10_ of a durable epoxy resin paint,
conmposi ti 8n (see bel ow) was applled XAMBL n?ppare a test Speci men. PeF
The test specinen was,.teste hoyrs b in h.salt water '
having a concent r &t iSAf borS&e% L@ FlpﬁW3H5cﬁ¥e§§d€¥ e?@oépdwé§

measur ed by aeﬁgchormfensmnotnmhma% cbhidtkdeasds waunreegekemlnuee wals

ahesion’ t eseopmeTaty BB Yool YBulS A BTN AU AT, e
i s a val ue neasarediidereoatihesi thet eongi tdfoned tm'l@@p-r ayidmg awstedatt 500 .
hours. 2Qo  of DY BLEPGSYxf ¢PeB1nP Yallint C@&Rﬁééit?&ﬁ (SREPrE SRS P% of a
vinylidene chloride-based resSin enulsion .
' was applied, to prepare a ﬁest specimen. The test \_)
specimen was tested for 500 hours by spraying W1th salt ;
water having a ‘concentration of 5%. The film'thickness
of the overcoat was measured by a micrometer and the
15 . thiekness‘s: average value was obtained. A primary
adhesion test value is a value measured by an adhesion
tester before the té$t¢ A secdndary adhesion test
value 'is a value'measured by an adhesibn'tester after
“the spraylng test for 500 hours. '

20 Durable epoxy resin palnt comp051tlons comprlsed"
3% of a vinylidene chloride-based resin emulsion, 82%
of an epoxy resin paint, and 15% of metal foil piecesf L
(see below). - . - -.'Q“f'
An example of metal foil pieces having a specific o
25 surface area of 3800 cm?/g was made'of_staiﬁle$3'stee1
SUS 304. The overcoat surface'was found-gobd;:having a 
film thickness of 160 pm, é primary adhesion test value
of 28 kg/cm?, and a secondary adhesion test value of 1
kg/cm?. a A | |
30 An example of metal f011 pleces hav1ng ‘a. speciflc.
. surface area of 5750 cm?/g was made of stainless steel
SUS 304.- The_overcoat surface was found gqod, having
a film thickness  of 160 um, a primary - adhe31on test

value of 25'kg/ch=: and a secondary adhesion test value
35 of from 1 to 2 kglcm2



of an epoxy resin paint,.and 15% of metal foil pieces (see below). An
exanple of nmetal foil pieces having.a specific 25 surface area of 3800
B2/ g was nade of stainless steel SUS 304. The overcoat surface was found
good, having a filmthickness of 160 pm a primary adhesion test val ue of
28 kg/cn2, and a secondary adhesion test wal@ie-of 1 kg/cnR2. 30 An
exanpl e of netal foil pieces having a.. specific * surface area of 5750
cn2/ g was nmade of stalnless steel SUS 304. The over.coat surface was

found good, having * AB eXpmPifi efn@e§alofoilgpigkes qhavingr p RERETHn
test val ue of 25S\k1§]f§é@ aried aosewad:aryo@mheal 035 0@Sem?guewsd makel rem 1

to 2 kg/cn2. npl.e f0|I | eces havi .Ng a spec 1 fic
surface area of ?%%M@%% %eg%oogé%ﬂ"%é oT° VErsodte §ug?§ge 7§
316L. The ovefouad gnsud‘,achawaagfoamd‘llgoodthlbaneeg a dfl I ano tjxmpkraess

f. 180 S | f
gar y»adhggnl onélt g%?ﬂ{i/éa r&?@??g}rﬁ g B{aéﬁfg%éo 2828k§ﬂ&§f| e o %gtfpm I
pi eces havi ng a &pextiadkesioen a’é%shr‘é%\lléﬁ @140"%27 gtﬁ?/\dt Kﬂaﬂ@l?)-f

cupro-nickel . The overcoat surface was found good,, having a film10
t hi ckness of 130 pm 4P pexa@pyeafhe®rbalt @@tllﬁléPW%‘-F 'Bavkpech, SPegif ke

secondary adhesi&frt£6é avaaueofr 03 180kad ﬁﬁsem eoff é’@éﬁd nidiel.
pi eces having a i ecific surface ?rea of
5

P nr oo arel . eTREC avshedin “SErfRes an i (S’é"\ﬂas%P\AﬁndnE%élngha%l filn,

10" thickness .of 130 um, a primary adhesion test value of

'\J 30 kg/cm2, and a -secondary adhesion test value of 3
-kg/cm2 ' ' '

 An example of metal foil pieces having a specifie

surface - area of 9250 em2/g was made of cupro-nickel.

15 The overcoat applied surface was found good, having a

film thickness of 130 um, a primary adhesion test value

of 20 kg/cm?, and a secondar-y adhesion test value of

from 7 to 13 kg/cm2.,

_ However, when a paint composition was prepared by
20 adding metal foil pieces of stainless steel SUS 316L
‘(having 'a specific surface area of from 3000 to 3500
em2/g) to an epoxy resin paint without adding a vinyl-
\“/ : idene chloride-based resintemuision, there was obtained
an overcoat having.a film thickness of 180 uym, a primary
25'.adhesion teet value of 28 kg/cm?, and a secondary
adhesion test value of from 1 to y kg/cm2 eThis over-
coat was observed to have generated a number of blisters
thereen, and was inferior in quality to the foregoing
overcoats (according to the present invention).

30 . : EXAMPLE 8

" As ~a substrate, a hot coil-made iron plate of
black skin or of calendered steel plate was used.
After degreasing the surface of the substrate plate, a
stainless steel-containing epoxy resin paint was app11ed

35 to form an undercoat. On the undercoat, an overcoat
was applied of a durable epoxy resin paint composition



film thickn
and a second
pai nt conpos

steel. SUS 316L (having a specific surface area of from 3000 to 3500 cn/ g)

to an epoxy

a primary 25
test value o

f oregoi ng ov

ess of 130 [err], a prinmary adhesion test. val ue of 20 kg/cn®,
ary adhesion test value of from7 to 13 kg/cnR2. However, when a
ition was prepared by 20 adding netal foil pieces of st ai nl ess

resin paint without adding d3imyl- idene chloride-based -resin
enul si on, there was obtained an overcoat having a film thickness of 180 pm

adhe5|on test val ue of 28 /cn®, nda adhe5|on
LompEiSs 3% P& 2 g‘é\?é'r c‘-‘ggt”vi!a cHhied Sithave
generated a. @uﬁh@ﬁoafahhl35$Wbﬂf§ﬂaﬂnlessukunni|mﬁﬁamCﬂoik1nnEnQSy to the

ercoats (according to the present invention). 30

EXAIVPLE 8 As a sulfhier aivercarthosur faié - wade subigeted ate aofempssteukkin

or cale
of the subst
applied 35

applied of a

of a vinyl
steel netal

n
ﬂ@OﬂdMQQUIHhGEr&&ﬁ °Ve(ﬁ°%hesﬂﬁ§@P@o

i dene | ori de-based resin emul sion.and 15% of stglnl

ﬁ&WOQ&%kms Wiren ot 0 &7 0SS Loce Rﬁ§tsuﬁfﬁct%ﬁrfb

Ii:% el a3 %elr'esmlekt € PSS uASRL W4 CFofRET 885U ddia sy face

pl ate, St ai rl ess steel -containin e ox¥6985|n palnt was_

r dfat*aRis

o

C?lb S- CUt

‘test.  As.a pgdr, béiBif ;fmmsefr-euaat t subfageodvas Touh@d/ £60.be \Wen -

t he over coat
not subst ant
after boiloi n

'

surface 0|I r Ul g o e was
a3, S0 A | Vi 98 S0bERobE, p0RPR0R el Mnibidage v
dn méthpyeretdatl kabbaee @m&rlﬁx‘mn&%’[cplbemore) for 25 .
_ days or longer, the surface was not .found to be abnormal.

15

The same was also observed when the surface was;immersed
in gasoline for 60 days or longer, or in crude oil for
6 months or longer, respectively.'

.EXAMPLE 9 -

A durable epoxy resin paint comprising 3% of a

.vinylidene-"chloride-based ‘resin emulsion and 15% of

stainless steel metal foil pieces was usedf' A test

watér was prepared in a dissolution test method accor-

20

.25

' the Health and Welfare Office, 1978), and is suitable .

ding to the tar-epoxy resin paint application: method
for JWWA K-115 tap water. 'The water was tap water.

The results are shown in Table 2. Table 2 in-
dicates that the durable epoxy résin'paint composition
can meet ﬁhé'wéter conditioning requirements as st;p-
ulated 1nhthe'01ty Water Law (see Ordinance No. 56 of

for the use with foods.

v

%fefi-b'{f%zepeisx MR, PEhEL sEPTReS ti not- é@ostmljsy ng 3%._:- L



good as 50/ 100:

When t he overcoat surface was i nmersed 10
1 onger,

for

I n met hyl
. the surface was not
The sanme was al so observed when the surface was

in crude oil

et hyl

6 nont hs or

EXAMPLE 9 A durable

ketone “(purity: 99%or nore) for 25 days or
fround to be abnornal.

i mersed in gasoline for 60 days or |onger, or
“longer, respectively. 15 - 14 -
epoxXy resin- paint conprising 3%of a vinylidene
emul sion and 15% of stainless stee gl f

wat er was prepared in a dissolution test

tar-epoxy resi
water was tap-

ail.nt . applicatio

di cates that the.c
condi tioning requirenents as stip- 25 ulated in the Gty Water Law (see

Ordi‘hance NoNiBmsiconitnegepieal t h an@.ugiére O 10.8emg/01978),

natllﬁg_

results
Bhl e _epoxy .Le

oil

—net hod accor -

chl ori de- based

pi-eces was used.
20 ding to the

resin

A test

met hod for . JWMA K-115 t r The
5?%t shown i 'Pi gﬁo \gar
BYPIhai nt c&ﬁ?o!ﬂ‘rﬁ_&n can.. étl“?he _wat er

ard0i mgMui t abl e

for ke use andmitoous.

Bl ank

nitrdgendard Item

Value Nitric nitrogen

and nitrous ﬁhi&t‘lﬂ@”} q;l orine i 0gg 7
)

ot aSSI um
M9/ Q per mang%at t CPQ’S tassmm

< 200

ng/ |

Amount

permanganate
consumed-

General bacteria

Golon bacilli

group

Cyan ion

Mercury -

Organophosphoms '

| Copper
Iron

| Manganese
Zinc_ |
Lead

Hexavaleht
chromium

Cadmiun

Arsenic

14 - TABLE 2 Exam nati on : Test
W\t er (Tap Water)
0.9 no/l 0.9 nog/l < 10 ngy/Q
Wl oy TR S P
1.6 mg/¢ 0.9 mg/¢ <10 mg/g
< 100/mg <100/mg <100/mg
not detec_:ted not detected to bé hot
: ' : : detected .
not detected = not detected to be not -
detected .

not detected'
not detected

.<0.01 ng/¢
<0.05 mg/g
<0.01 mg/¢

0.02 mg/¢
<0.01 mg/a

§0.02 mg/Q

<0.005 mg/¢

<0.0005 mg/¢

not detected

not detected

<0.01 mg/¢

<0.05 mg/¢

<0.01 mg/0

0.01 mg/g

0.0 mg/g -

£0.02 mg/g

<0.005 mg/p

. =0.005 mg/g

(<0.01 mg/Q)

to be not

detected
(<0.0005 mg/Q)

to be not
detected

(50.1 ng/g)
=<.'l-0 mg /¢
<0.3 mg/g
;S.b..s_ mg/0
 <1.0 mg/g

<0.1 mg/¢

<0.05 ng/¢

<0.01 mg/Q

<0.05 ng/g



Generdl bacteria < 100/ MQ <100/mMQ . _ < 100/m Gol on

baci.l I'i not detected not det ected to be not group
det ected Cyan ion not detected not detected to be
not detected (< 0.01 ng/Q Mercury not detect-ed - not
det ect ed to be not detected (< 0.g0Q05 my/ Q Organophosphor us .
ot detected not detected : to be not detected (< 0.1 ng/Q Copper
< 0.01 ng/l < 0.01 rrg/l ﬁlggkgq{(\)lron <0. 05
ng/ Q < 0.05 ng/l rrg# ndanese < 0.01 ng/l
< 0.01 ny/ 3 /QZlnc - 0.01
my/ Q %XEWB“%PQ Lead  Test Blagk o (1 ng/ a“r‘ggr d<0.01 ny/ Q
<0.1 ny/ Q_Hexdbement . . _ Water o o2(Tap E?ter) <0..02 _nfplee __ <0.05 ny/ Q
chromi um Cadni um <0 005 ng/ | <0. 005 rrg/Q <0.01 ng/ Q
Arseni ¢ Fluorine . < 0. 0098. Yy hgy ¢ < 9000% mgMQ <SOG! ﬂslmg/ Q -5
- TABLE 2 (Cont'd) Exam nation : - Test Bl ank- N i
St andar dyltfids V\é{,@r (Ta9| r) <300 m Iue _ A
Fl uori ne Hat s - 0.15 mg/q \{i%t/@ g}ﬁi /'l Hardness’
63 ng/l 61 ng/l - /1 Q Evap - 143 ny/|
141 ny/ #E"*‘P“‘E‘%bo ny/ # reS| %gﬁggol s %Pt'dg% Bgmrrg/ <
0. 005 ngrﬁﬁld“%o 005. ng/ | | -

Phenols - <0.005 .mg/Q _50.005 mg/¢  50.005 mg/o_

o - as phenol

Anionic - =0.2mg/¢ - =0.2mg/0 . <0.5mg/p

surfactant | |

pH value | ph7.1 . pH7.1 5.8 - 8.6

Residual - | L= = -

" chlorine '
Odor _ _ normal normal . to be not
' : abnormal
Taste =~ - - normal normal to-.be_ not
' abnqmal
Chromaticity - T | Rt <5 _ d

Turbidity 1" v s



2

as phenol “Ani ohi c . <02 ngl/# 0. 2 /Q < 0.5

mg/ | surfactant pH val ue pH 7.1 _ pH 7.1 .
.8 - 8.6 Residual chlorine Gdor _ nor mal nor mal
to be not abhormal -Taste - nor mal | ~ nornma
to be not. abnor mal Chronaticity ' - - 16 - 1' o 1
5 Tarbidity =~ . 1 2- -

16 - EXAMPLE 10 A dur abl e epoxy resin. palnt cogP05|t|on conprising 3% of a

vinylidene chloride-based resin enmul & 015% of "stainless stgel

metal foil pieces was, u An i mmrersion test under the conditions

t hat sodlunlhydrOX|d@'ihﬁiﬁ&?eﬁ??ﬁyl§e§b@68ﬁd“ttéﬁﬂ§P§ﬂﬁﬂén|QQ%3?¥§HR& r]

confirmed that 3% cbfinge mtnynuednéorchﬁl(brdai)&bas%iizlomligl Ogmul€sén Whder -t'

conditions that I cjd nGent S % and tenperature is a
15 il el AL SR N AL FR T RS ST

500C: showed 10 currence o These
resu-LEs reveeg t hat tAt?re imf'?demsﬁ) 51)11 Eﬁ'g 535?@&0 Qv%gta 0%0"&%
superior to conventional palnts. L gr ease résse
copper pl ate, a?w&r&mmewcoegeaprabsm ek n20°éorap1ds| teoperatuampplindads a
coat. The pai nt5o oGO ERT ilrinfdd t@x%@rdos%‘i')ar%é) cfl‘fcurel'-ed”fw' §6"8ays. An

de-based resin enul sion, tar-epoxy resin
chlorl 1mmersion ‘test under conditiJ%s ythat sulfuric acid

concentration is 20% and temperature is at 50°C showed

| 10 'occurrence of partial blister .after 40 :days. " These

U . ': .results reveal that the paint composition of the present
invention was superior to conventional paints.

EXAMPLE 11

On a degreased and dressed copper plate, a durebie
15 epoxy resin paint composition was applied as a coat.
The paint composition comprised 3% of a vinylidene
chloride- based resin emulsion, 82} of tar-epoxy resin
'paint containing about 25% of tar, and 15% of stainless
'steel metal foil pieces. The application was applied

20 twice by a brush, to prepafe a test specimen.,

| The coat was subjected to ‘a crossicut test. The
coat’ was found to be good as 100/100. When the coat
surface was boiled in tap water for one -hour, the
'surface of the coat was ~slightly faded in colour but
25 otherwise did not appear changed. When the c¢ross-cut
test was carried out after boiling, the coat surface
was found to be good as 100/100. When the coat was
immersed in methyl ethyl. ketone (purity: 99% or more)
for'25 days or longer, the coat was not found to be
30 abnormal. Theé same was also observed ‘when the coat was
immersed in gasoline for 60 days or longer, or in crude

oil for 6 months or 1onger. _ PN

Comment_

_ It is evident from the foregoing results that -
35 durable epoxy resin paint compositions according to the



pai nt contai ning about 25% of tar, and 15% of stainless steel netal f

pi eces.

oi

The application was applied 20 twice by a brush, to prepare a

. test specinen. The coat was subjected to a cross-cut test. The coat was
found to be good as 100/100.. . Wien the coat surface was -boiled’ in

wat er
ol our

carried out after b th t, surf f b d |
100/ 100, - VRERSERE LBXEnGASH nhd: ERC AOA-rRYLoBLRS SHRBENAS (pur iy, 99%

for

one _hour, the surface of ffe=coat was slightly faded i.

t
n

ap

but 25 otherw se did not appear changed. When the cross-cut. test:
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or nore) for 25 d§y3 oPa&nbgebmpbbet¢oas van nebtfaamértmohdisaonahgormm

The sane was
Ionge
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for "

oils for a | ong péBiod Rémt mspmbﬁ)sitiBalsntcmnposwuldensonarsu[brsdmadte on

substrat?
steel) a
15

20

coa utes
steel) an applied surface or coating that endures

strong acids (e.g. sulfuric acid or hydrochloric aeid),
strong alkalies (e'g. sodium hydroxide), or othef
chemicals for a long period of time; and '

(4)  Paint compositions when applied onto. an

time, and provide good results as compared with conven-
tional polyvinyl chloride sheet to the original grid.

The present invention inclddes changes,.eQuivalents,
or modifications within the scope of the appended
claims.

V n h
C&EPREEe hal GRUAPCE1LS FoRaPelORgasrinde otk badRde. or crude

109 BLLRECS(< (£: 9 4rdd MopbUARCT a1 Rl HILE! UBr FrasBATed oo

'electrode“grid,.can enable the grid to have a lqng life.

+



‘strong. acids (e.g. sulfuric acid or hydrochloric acid) strong alkalles
(e.g. sodium hydroxide), or other chemcals for
.and 15 ' (4) Pai nt conpositions -when applled onto ctrode
*gri-d, can enable the grid to have a long life tine, E“IE

results as conpared wi th conven- tional pol9§|nyl c

original grid. The present invention includes changes eqU|vaIents

o the ’

-modiMications within the scope of the appended clains. Clalns 1.
An epoxy résin;xﬁkﬂl&impbsition conprising: 0.5to 10@6of a vinylidene
chl ori de- based regsi -gg;IS|on and, 50 tonaﬁ 596of OX re IH

2. A conposition as iSRAKY nresin Pl (ﬁQﬂQPﬁ ﬁ%

vi nyl i dene chlomuhatm%edframvinﬁi1ddh&oepbsr1denbasecIaes&d|emuﬂsmdn2

wherein there is a%&ﬁ&q@%é)aélg%\zgfnvén }pt}[ecglrggaﬁqﬁed resin. 4. A

conpgsition as clal t here ‘substantially 3% of

t he_ i nyl i dene; cl*g or Iﬂ%erel ; t;ﬁg{ ggpsoxcilla}igtg ®PRSL1L R 3}5 ‘i} f,{ge;g, | {h Y

one of claims 1t In paint Is epoxy -
resin paint. 15 i@ 34%&%@‘ thihgh H Y i ensy qmlq:meqemtzasqmeweﬁm-t he

nmodi fi ed epoxy re5|nwﬁalnt IS, a tar-epoxy, resin paint A conposition as
claimed in claim¥ SWMRPRiHLamAae W%%lﬁnpﬁiﬂ?mCGWpM@ﬁﬁ$¥§t??%ﬂ%@of

tar. 8. . A conposid i®rtaB%E|cf ik ViDL dYRe (ﬁhlﬂr&.d’@-bhééli Aesih, Wherein
there is 90 to 99. 5% of the epoxy resin .

4, A comp031t10n as claimed in claim 2, wherein there

: 10 is substantially 3% of the vinylider_ie chlo_r‘id.e based
~ resin. | - o

5. A composition as ciaimed in any one of claims 1 to

4, wherein the epoxy re51n paint is a modifled epoxy

. resin paint. |

15 6. A composition as cleimed in claim 5, wherein the
' ‘modified epoxy resin paint is a tar-epoxy resin paint.

7. A compositioh as claimed in claim 6, wherein the
tar-epoxy resin paint comprises 5 to 30% of tar.

8. A comp031tion as claimed in any one of claims 1 to
20 7, wherein there is 90 to 99.5% of the epoxy resin
. : paint. . . ) ..- . . . . .

9. ‘A composit1on as claimed in claim 8, wherein’ there
is substantially 97% of the epoxy resin paint

10. A ecmposition as claimed in any one of claime 1
25 to 7, wherein there is 50 to 95% of the epoxy resin
paint. ' ' . ' '
"11. A composition as claimed'in claim 10, wherein
" -there is substantially 82% of the epbxy resin paint.

12. A composition as claimed in any. one of claims 1
300 to 11, comprising metal foil pieces. A '

1_3._ A composﬂuon as claimed in claim 12, wherein
there is 5 to 40% of the metal foil pieces. '



paint.-9. "A conposition as clained in clain18 wherei.n there s
“substantially 97% of .the epoxy resin paint. A conposition as clained
in any one of claims 1 25 to 7, wherein there “m“ﬂmmﬁﬂn e epoxy
resin paint. 11. A conposition as clained in n there is
substantially 82%of the epoxy resin paith .= 12. A donposlti dn %as cl ai med
{n any one of clainms 1 30 to 11, conprising netal foil pleces 13. A

conposi tion ag,clai ged |n m_ 12 erel ther of t he
retnl foi | pi es K- epgbositifn & ifed 38T afel i JhePatheg i o
claim 13, mbneeenisheubstantmatlanﬂsﬁlby tmE%MetaﬂhéoiEtpﬁebeul pi eces.
15. A conposition as clained in any one of clains 12 to 14, wherein the
netal foil piéBes H&ﬂQMPQQﬁimdncﬁS cb@lmeﬂelar@aYOWﬂﬁxmfcmﬁagmar1ﬁbre
16. A conpositiqn a d I t tal | eces :
have a speci ff’é ar é asglmr:\ét {eﬁrghgeﬁlegzog) tlioc’igié\gg&gngf %JF &) Eg%osptlon as .
cl ai med i n5anyubfiecefaeeaiaf 10 romfésler MHEPeln the netal foil plecesg;—
have a thickness. of not npre than dth of not nore-than :
and a_length bg nof ﬁBW€°Pﬁ5§°EOBS[69PFmefBin/9%%Hbo§$t|8H95§iEI&Pﬁed |n
any one of clgéfa11%oliQ 17piees ehaveha nepedifDe | apeacasn CONPr rafige
stainl ess 15 abﬁeL. %g 0 A ¢ np05|t|on as claimed in any one of clains 12
to 17, wher ei fre? 4P fS? Ereces .conpri-se cupro- S

17. A comp031tlon as claimed in any one of claims 12

, 10 -to 16 wherein the metal foil p1eces have a thickness . }
of not more than 3 pm, a width of not’ more . than 100 N/
pm, and a length ‘of not more than 100 pm.

18. " A comp031tion as claimed in any one of claims 12
to 17, whereln the metal foil pieces comprise stainless
15 steel. '

19.' A composition as claimed in any one of claims 12
to 17, wherein the metal f011 pleces comprise cupro-
nickel. " ' ' '

20. A comp031tion as claimed in claim 1, substantially
20 as described in the Examples.

-21.' A substrate, comprising ‘a coat prepared from a _
'composition as claimed in any one of claims 1 to 20. - NS

22. A substrate as clalmed in claim 21 - Wherein the
' substrate comprises iron, steel, copper, or aluminium.

25 23,' A substrate as claimed in- claim 21, yherein-the
substrate is an aluminium-made electrode grid. B

24, A method of refining zine, comprising utilising
"an electrode grid that is a substrate as claimed in
claim 23. '

30 25. A durable epoxy resin paint composition comprising-_'
from 0.5 to 10% of a vinylidene chlorlde based resin
- emulsion, and from 99 5 to 90% of an epoxy resin
paint. '



(l'm ckel . 20. A conposition as claimed in claim1, substantially 20 as
Elescrl bed in the Exanples. 21. A substrate, corrprl sing a coat pre ared
roma conposition as clainmed in any one of clains 1altmmﬂmamuuﬁ ﬁ
substrate as’'claimed in claim2l, wherein the substr

steel, copper, or alumnium 25 23. A Subfstrate as ctaife in claim 2;L
whekei n the substrate is an al um ni um made el ectrode grid. 24 A net hod

of refining zincgg, com)ah éﬁ'ge éb&%%' F'g%fﬁ' ﬁ\éfﬁ&r ?xﬁp%i&éﬁ'%obﬁr%sﬁpg’

substrate as clalrred |n c 9% resrn
conposi tion conpfFeRng: trr 4% of Mtﬁ?%f&ﬁl]a Rieges d@aﬂeinm ar snecbﬁied

rggl nzng!A\Sldon blsﬁi‘ﬂacfer aFead o 1000 / Q{r wére ePOXﬂ’roxheé' 5 Eﬂ'{)'ﬂ?% 40(/
- ura 0 n pai C,0, | CONpris rom 0 0
of metal foil pi 8 Hﬁ?ﬁéﬁé %%%i%%%’ef %%Ig 'Gggie{‘err]i‘ﬁ dor
more;. from®. 5from19% b 50 m)ﬂ isterep oty aresiin bpsad resin enul sion;
andv-é;_ from95 to 50% of an epoxy resin pal n.




