COVPCSI TI ONS AND PROCESSES FOR TREATI NG Tl N- PLATED STEEL SURFACES The
present invention relates to conpositions and processes for treating
tin-plated steel surfaces. it is nore particularly concernedz@ﬁ%?;Jquid
surface- treatnent conpositions and processes in which they are =2

enpl oyed to treat the surfaces of drawn ard Troned (hereinafter "DI") tin
cans. The purpose of the conpositions and processes herein disclosed is to
i mpart excellent corrogsion- resistance and pai nt-adherence properties to
‘the 10 surface of sHOMPPBITIONSAND BROCESSES ROR GFREATING draw- i roni ng
of tin-plated steel sheet but THN-PIATED $FEEL i SUrREKCESi Nting, and indeedg
also to inmpart to their sur friction (below for
sinplicity designated sinply as "slideability") 15 which is required
for the snooth ccBmeepresentangpeentionnreilatesh tearompogitibng and

conposi tions fﬁoééééhh”&&xhetfé’%{:iﬁ% Y3 -;gIaPéé& thQlalC%%%:éa%ééTP royg

their corrosion- resistance,of their skidedbilTity are, of course, 20

al ready known 1S pRPTEhBAREACHFAE I ¥ CONGRINOB| With Thiguidr sarfate-in
(1) Japanese Retedtmép! compoditidnk Qed bKekakses @Remdiﬁﬂﬂhé}u”@fé Hei
01-100, 281 [10Q 2%1/9Q% {here is, disclosed._a film _fqQrmng |1 qQui, .
conposi¥ion fFPRARYS a.ﬁeﬁ??ﬁtnﬁiﬁ i%rfacﬁﬁuqﬁc§§PWé3$ﬂ cHaMRedi qui d

conposi tion haherethaftéroMPI™jotdmmamnontains from1 to 50 g/ L of .
np g

phosphate ion, from 2-pt|9%3 : X Lo Js om.0,0 5 /L of
tin ion, and from 0]8? fo .gsglﬁé%f Qfé‘c?ﬁd%ﬁggggﬂhos%ﬁét e@q%_n.ﬂirg%hels_"s %%own

i quid conposite®Rinpdiscigset iiseda oinrpamts exeeddient regrzosion-

phosphate fil R&sikhasdel araoipd i AthlaiRdr@nda@np roget tidfor tunatgby it€~_=
cg?not nowadays et the nee fBr surface %reatnen s which i nport a far K
bert er 1®or r osiS}}Eface of suc I cans after their formation by the

draw-ironing of tin-plated steel sheet but before its

painting or printing, and indeed also to impart to
their surfaces the low coefficient of friction (below
for simplicity designated simply as "slideability")

15 which is required for the smooth conveyor-
transportation of such cans. _

Liquid compositions for treating the surface of
tin-plated DI cans to improve their corrosion-
resistance or their slideability are, of course,

20 already known - but they are not free from problems.

Thus for example in (1) Japanese Patent

Application Laid Open [Kokai or Unexamined] Number Hei {-
o 01-100,281 [100,281/901 there is disclosed a film-
'forming liquid composition for the treatment of metal
25 surfaces, in which the liquid compositién has a pH of
from 2 to 6 and contains from 1 to 50 g/L of phosphate
ion, from 0.2 to 20.0 g/L of oxyacid ion, from 0.01 to
5.0 g/L of tin ion, and from 0.01 to 5.0 g/L of
_ condensed phosphate ion. This known liquid composition
30 can be used to form a corrosion-resistant phosphate
film on the surface of tin-plated DI cans - but
unfortunately it cannot nowadays meet the need for
surface treatments which import a far better corrosion-



*2- resistance than before, which has been forced on manufacturers as the
tin-pkated DI can produced over the |ast few years has carried snaller
guantities of tin plating in response to economc pressures. 5

Anot her known conposition for inproving carkosion resistance is that

di sclosed in (2) Japanese Patent Application Laid Open Nunber Hei
01-172,406 [172,406/89] which utilizes a suitable polyhydric phenol

d t bl | the 1 i st
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cans by this net ositrons are al rea
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metal can has a high Ané€héPNkneah! iddris {tich "B | fﬁﬁrbolﬂgn@mbu&bag
probl ens, as it causes the can rfagf to havﬁléjfo?%h8|lde 11t
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can to tunble ovmppsilxiem:ﬁsonndLIamd | Oper erRuwbidr t Betir ardspelt72,406

operation. Trans 955a%ﬂé}ggﬁf %ﬁgﬁég?igg(: gﬁ%gggiéug%%ggférlc

particul ar inpor ancé I Vere
i't is therefore. phgngta¢9mpqundea§aa Wﬁﬁﬁﬂfé@ﬂﬂbﬂﬂgrﬁﬁdnstpyl@@rP@Gu@éethe

static fri ﬁt | on CQPEbLGIHUr&§ 1 688neE hQr p%%@xtslﬁcil?&lﬁeﬁ’cbh%oﬁ NRathilng
the adher &fice of an¥ pai nt or Iacquer to be coated onto can during the

printing operati®Rrigees treatgd jgikh fd FFLEPMTy ft%“E&PF‘acfébe’é?° tal

cans to inprove ths rpﬁdad:daabel hbvebas- Bees #otCchaways Fe@ihblypgiela a
Paf ent Application Laléi % er % c85292 [§5 292/859 whi ch hen
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sel ect ed from 35treapingphaneptatedsPIakansoby, thdsowaetdod.and pol yval ent
15 Ligquid compositions are also already known for
improving slideability. This is desirablé, since if
the exteribr of a metal can has a high friction
coefficient this may lead to manufacturing problems, as
it causes the can surface to have a poor slideability
20 during conveyor transportation thereof, and this in
turn often causes the can to tumble over sideways and
thus interfere with the transport operation.
Transportability of the can in the correct attitude is
of particular importance when it is to be delivered to
25 a printer - and it is therefore necessary in the can-
manufactufing industry to reduce the static friction
coefficient of the exterior can surface without
impairing the adherence of any paint or lacquer to be
coated onto the can'during the printing operation.

30 An agent for treating the surfaces of metal cans
to improve their slideability has been disclosed in (3)
Japanese Patent Application Laid Open Number Sho 64-
85292 [85,292/89] which describes the use for this
purpose of water-soluble organic material selected from

35 phosphate esters, alcohols, monovalent and polyvalent
fatty acids, fatty acid derivatives, and mixtures



fatty acids, fatty acid derivatives, and m xtures -3- thereof.

However , although the use of the agent disclosed in docurment (3) does

i ndeed inprove the slideability of the cans to a certain extent,
unfortunately it does not significantly inprove the 5

corrosion-resi stance or paint-adherence ef 3tkn-plated DI cans. It is
therefore the aimof this invention to achieve the nuch needed but

hit hert o-unattai ned objective, in the treatupent, of tin- plated DI cans, of

10 provi di ng:haeteqm.d t HeAleak ccg@eﬁbtd,ﬁp Wi, 0at & #1 ¥_ %a) forrrs a

filmwhich si mgstaneQuUs %rloyil des ‘excel | ent> corrosi on-r &5t sth L
pai nt - adher ence mujsF g%al|l -umgpt. zﬂ%b dages dindesd impeaidwat the v
processi ng chafdci@deiaidd ty tdiat tiHe widdne @apabl geqft§§|ppo&gcl T

continuous treanfY¥tudeean t e aspect of. resent inventrss - -
there isgtherefore provi dedqﬂan%aqﬁe%%sr@ qBt-gn Y?Bnlﬂﬁr‘-‘t‘f%athﬁg t he

surface of tinSHFECEt~ %%§§St§EFGannpaunbﬂpdhereutduﬁmrthﬁgpthegdz 0
to 6.5 20 and mﬁlcbnbe5|des water includes from1 to 30 grans per litre

(hereinafter "g/L") ggog%ggte ions, from0.1 to 5 g/L of condensed :
phosphat e i ons, fron10 ﬁ?EQHerEB&m%&FaQ@nthaadnhtnnﬁrbnOtBOgﬂL

(als di ssol \ée? §§Ihm}'eoftlmeetmnchorrﬁeéﬂh€i BQ@mtfth%%?&iL%t?QJﬁhéé
Senirah o SRR L8, B i Chiibea B fomao, noe
.fron12 o 80 fBF°LhﬂFvgdéaﬂlmmmﬂﬂ&neatmant;compé&ntfﬁhrwﬂ&%hnﬁat only
(a) forms a fllm which 51mu1taneously provides
excellent corros1on-re51stance, palnt—adherence and -
slldeablllty, but - also (b) dlsplays excellent
proce551ng characterlstlcs so that it w111 be capable
of supportlng continuous treatment

Accordlng to one aspect of the present 1nventlon
-there is therefore provided an agqueous liquid
.comp051tlon for treatlng the surface of tln-plated DI
cans, said 11qu1d comp051t10n_hav1ng a pH of 2.0 to 6.5
and which besides water includes from 1 to 30 grams per'f
litre (herelnafter "g/L") of phosphate 1ons, from 0.1
to 5 g/L of condensed phosphate 1ons, from 0.5 to S g/L
of reduc1ng agent and from 0.1 to 20 g/L (as dlssolved
solids) ‘of one or more water-soluble re51n(s) being a
25 polymer substantially consisting of monomerlc units EJ

conformlng to the general formula:

OH '

15

20

(I)

' —(CH—"CHg)n_
wherein: '
n is an integer with a value in'the range from 2 to 80

for individual monomeric units in the resin but may



*-4- have a non-integral average value for the resin conponent as a whol g;

and X and Y, independently of each other and independently for each
~hononeric unit, each represents either an hydrogen atomor a group "Z" 5
“conforming to the general formula: [err] o o -

(1) (in which [err] and [err], independenfﬁy of each ot her and _

| ndependently for each Z group in the nononeric unit, each represents a

[err] to [err] al ng/ or _hydroxyal kyl noiety). 10 ovi ded t hat_ .the
totalrumber(ﬁﬁ?%%o%pgéﬁe§§$e?%§ eaV&559%0M5;%ﬁti%figaﬁmpfikﬁ of
from 30 to 200%ofmponenttas aumlwlef andre iandi Mgs iindependently of
colponent . Wil € RHRSeNERg O d@gﬁﬁgp | - Y
debarred, me.argag&afgrof no adégﬁ%ggg to e%§§?6%§°€ﬁ%?é§??ﬁ%§;4?&t'
preferred that EAERcERPIESENYS Rither RRLRYAredgan| abemt RE nIFFBes"2"hi s
liquid conposititeAfbemihgedo el Rndtd1ad@fuldn-plate DI cans forns a
filmwhich sinmultaneously 20 provi des excel |l ent corrosion-resistance,
-pai nt- adherence and slideability, and it al so has excel |l ent processing
characteristics which nmake continuous tyeat et possible. The phosphate
lons in the liquid conposition can 25 be pr vl ded by phosphoric acid

[err], sodium phosphate [err] or otherl sour¢ges of phosphate ion. The
concentration of phosphate iong should e_LRQ the range of from1l taBo g/ L. .
At phosphate ion - 5- concentrationsl bel o 1 g/L the reactivity is
poor and H ‘Q _

W -

(in which R, and R,, independently of each other and
independently for each Z group in the monomeric unit,
each represents a C; to C,, alkyl and/or hydroxyalkyl
moiety) ; :

10 provided that the total number of Z groups present in
the resin component is in the range of from 30 to 200%
of the total number of aromatic rings in the resin
component.

While the presence of other components is not

15 wholly debarred, we are aware of no advantage to be
gained thereby, and it preferred that the components
specified above shall be the only ones.

This liquid composition for treating the surface
of tih-plate DI cans forms a film which simultaneously

20 provides excellent corrosion-resistance, paint-

adherence and slideability, and it also has excellent

processing characteristics which make continuous
treatment possible. | '

The phosphate ions in the ligquid composition can
be provided by phosphoric acid (H3;PO,), sodium
phosphate (Na;P0O,) or other .sources of phosphate ion.

25

The concentration of phosphate ions should be in the
range of from 1 to 30 g/L. At phosphate ion



filmformation will not usually be satisfactory. Wil e a good-quality
filmcan be formed at values in excess of 30 g/L, the cost of the
liquid conposition is thereby increased and thus the economc value -
i's inpaired. The preferred phosphate son concentration is in the range of’
from5 to 15 g/L. The condensed phosphat e I ons I n t he liquid
~conposi tion may be pyrophosphate i ons, tripol yphosphate ions and/or '

t et rapol yphq Bhﬁ& They Y.y be.introduced i nto t he" :
conposi tion csl n I?trée'i(}?):}lsverﬂeeln v rrgnn (HH tlé ]'lesa‘ftﬂev e 15ci BOSF R7%
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phosphate ion component should - be  present in a
concentration in the range of from 0.1 to 5 g/L. At
values less than 0.1 g/L, a satisfactory film will not
normally be. formed, due to the weak etching activity;
but on the other hand, the etching activity is too high
at condensed phosphate ion concentrations in excess of
5 g/L,  and ' the film-forming reaction is -usually
inhibited. The preferred conc¢entrations are 1in the
range of from 0.4 to 1 g/L. '

The reducing agent is not - specifically \;)
restricted, but it preferably consists of phosphorous
acid and/or hypophosphorous acid, and/or salts of these
acids. While its appropriate concentrations will be
governed by the  reducing | power of the particular
reducing agent, the general range of 0.5 to 5 g/L

is preferred. At concentrations of ~° less than
0.5 g/L, a satisfactory effect is often not
developed by this component due to the weak reducing

activity. The cost of the treatment liquid composition
is increased and the economics become problematical at
reducing agent cdncentratio_ns in excess of 5 g/L. As
an example, -the acid or salt can be used to



‘-6; introddce phosphorous aci d or hypophosphorous acid, and their preferred
addition is 1 to 3 g/L, nmeasured as the stoichiometric equivalent as acid.

The wat er sol uble resin used by the present invention 5 conpri ses
polyner with the follow ng general fornmula: gOd - X Y 10
[err] 15 in which n has a value of 2 to 80. The nol ecul ar wei ght 20 S

]'Eoo | ﬁw at val usestmidurédephvsphapduso éc:ﬂj:l:l omenm@dpr:jm&&'m aesas;

or the treate y. be. obhseryve AL S.0

81 and above, qhﬁéﬁ' %o%geé\%%ét an rasT rée)ducg Sk &%t e%ﬁ %ﬁgwaﬁ

medty generate%ﬁQﬂﬂ etrig ®quivdlent. agtacid. The groups [err] and
[€XL] in the general I f SUOS s T |ﬁg@§ i&irl
to [err] al kyl and/ (;rrﬂéﬁydd%%% a%l"fm% S. unck?‘figérgl roﬁ?@rﬁr&mcﬁg
11 or nor& car tﬁﬂi‘&’?’éﬁﬁ:é’qm@f amt?n t?’%ff?h@mmn%@ht Frmulde

gr oup Z is preferably [err] or 30 [err]. The nunber of groups Z
shoul d be 30 to 200 % of the nunber of a tircrings in the
above-descri bed resin pol- ynmer. Thus, en five Z groups are present in a
polymer with n = 10, the ratio ofxyZ s tolaromati¥t rings is then 50 35 %
Rati os bdldow 30 % cause the resin to ° y wat er soluble and thus risk
stability problens. (Ratios higher tha % woul d be inconsistent with
the general fornula for the resin.) Th& i fied water soluble resin
shoul d be present at 40 0.1to 20 g a solids basis. Resin
concentrations less than 0.1 g/L nake st ble filmformation on the can
surface

L) ——(CH-——CHz)n—— |
in which n has a value of 2 to 80. The molecular weight

20 is too low at values of n below 2 and no improvement in
corrosion resistance for the tfeated tin plate will nor-
mally be observed. At values of n = 81 and above, the
aqueous solution has a reduced stability which will nor-
mally generate problems in practical use;

25 - The groups R, and R, in the general formula for the

1 2
groups Z already given above are C, to C alkyl and/or

hydroxyalkyl groups. Functional gétups cégtaining 11 or

more carbons reduce the stability of the aqueous solution.

The group yA is preferably -CHZN(CH3)CHZCH20H or
30 ~CH,N(CH,) . '

The number of groups Z should be 30 to 200 % of the
number of aromatic rings in the above-described resin pol-
ymer. Thus, when five Z groups are present in a polymer
with n = 10, the ratio of Z's to aromatic rihgs is then 50

35 %. Ratios below 30 % cause the resin to be poorly water
soluble and thus risk stability problems. (Ratios higher
than 200 % would be inconsistent with the general formula
‘for the resin.)

The specified water soluble resin should be present at

40 0.1 to 20 g/L on a solids basis. Resin concentrations less

than 0.1 g/L make stable film formation on the can surface



-7- highly problematic. Concentrations in excess of 20 g/L are uneconom cal
due to the increased cost of the treatnent solution. The pH of the
treatnent |iquid conposition nmust be in 5 the range from2.0 to 6.5.
Etching is heavy and filmfor- mation is i_rT.Fai_red at pH values less than . -
2.0. At pHval- ues in excess of 6.5, the liquid conposition life is

short- ened b t | .ends Lpk e; and sedi t can
e ad) ust od as oLt ppEaRAciRy obARhEEabbA LGSR, T a0 L RN
phosphori c aci Unegpppmacadi duayipo-then| bncreased, copdr o1 ubhec tasiatment
the like, or tBppughohhe use of a base, for exanple, sodium hydroxide, PN
sodi.um car bonat e, amoni um hydroxi de, or the |ike. The nethod for prepari r‘rj :

the surface-treat nehbe® PHuPE ¥he trestpeat: ildAudd: 60HPegitd omaustedatin
inventions canthe Bahgél yrempbaioned &ssf.ol Eehing Rischeaviednaudilin ifRs -Of
phosphat e ions condensed hoségﬂa e_Lons, an(l]1 redyci ng _agent ﬁg__s escr.i bed
above are di ssBRVAGR ASWAPRAIRER & S’h VEIRESs 1S5S %&an & ¢ F% Y2k his
i quid conpositesninseXfess obt6 ab ) ettty 1bpsid amposittiors lddjeudisedhiort-
bel ow 7 using a Late Aaci | d, ab . I e,
resin specifi e%%? Pﬁéggr&gsgﬁea%%en it.LbénE‘l&‘% %ﬁeﬁilgaéggggﬁgaégép%%ﬁéﬁl f%t'

di ssol ved whi | Bhet PH ieRR Red adiusted sagdjneaded athrcughs§be atre eoEf arot

al ready ypthi nathe, degy edxanpye, %‘}lo_s(fnoric Thei&l | MiWHich 48140 MRArD-
contact of the surtface treatment |iquid,conpqQsition of the present ~ =
i nvention wit CRIAT pFafSidy AW IR IforTafrc °(Fon"3t%i }%‘kgi | REwiPEPugh
CﬁmﬂOﬁed of lthen%e_&'se a1 apﬂnssﬁat <fo&'%i_|hé>&=3mpﬂéh $b@ivmi nygﬁﬁmaﬁoé srgd_itdgle
phosphate salts ing,tin_phosphate, e .30  _syhstrate is etched by the .
phosphat e i on ?ﬁﬁgeﬂgﬁsnsgwﬁé%zﬁygﬁod‘rﬁé)‘?'heorp%}%ﬁ lt%% time is locally\J
i ncreased at the inTkefmethodnfiophpsepardngaithe suwifpos-tereadmenite 1sguid

face. over k kot r 8 Ja¢ches | | Vily,
and probuily 157APEsEEL0N, Metalfia, oo Bl BERBeRe pEnyeAL1 SN, Al (e
the substrate BBhefiye@xplaingd as follows. Prescribed quantities. of

phosphate ions, condensed phosphate ions, and reducing
agent as described above are dissolved in water with thor-
ohgh stirring. When the pH of this liquid composition is
20 not already less than 7, it is adjueted to below 7 using
the appropriate acid as listed above. The water soluble
resin specified by the present invention is then added and
completely dissolved while stirring, and the pH is adjusted
as discussed above if not already within the desired range.
25 ' fThe film which is formed by contact of the surface
treatment 1i§uid composition of the present invention with \/
tin plate 1is an organic/inorgénic composite film which is
composed of the resin and phosphate salts, with the main
component of the phosphate Salfs being'tin'phosphate. The
30 substrate is etched by the phdsphéte ion and condensed
phosphate ion,:the pH at this time is locally increased at
the interface, and phosphate salt is deposited on the sur-
face. Moreover, the amino groups in the resin have a che-
lating actiﬁity, and probably form a coordination compound
35 with the fresh surface of the substrate generated by etch-
ing. The organic/inorganic composite film ie formed by
essentially these two mechanisms. The simultaneous pres-



i ng. The .organi c/inorganic eonposite filmis formed by essentially these
two pechani sns.. The sinultaneous pres- -8- ence of the condensed
phosphat e ion probabl y pronotes for- mation of the resin/nmetal coordination
compound, and this would facilitate the staBl & formation of the
organic/inor- ganic conposite filmon the surface over a broad e. 5
The process foPNG%efh fde ispniensed Mhesphaks ”crfgl%t{ﬂ]?]aYcé’-”[ ?ﬁa or-
lthw d corrFOSI &dc?(ﬁld}f 6f1€tl@ée?ealinj/fgéea-l bb&l&d\ﬂhhlﬁiﬁﬁwcb&npgﬂhﬁi ,deare].tnfihke
reat ment i qui tion can be Aan t that .ac |eves
adeguat e cont act® “ééﬁ/ée‘fﬁ[ﬂéa'f?q LR %Ifqra?ﬁlwto?tﬁ)ee[

fase to be treaearid aomposiles utiln tomethe Thrfaxte awern anhm m—t apisnge
constitute a preferr, o] cakrdi

i nventi on(a5 1. Surfig%e éi ea‘]ﬁlg?l %O? EEEE?%_& Begiatag BI c%egr eafsrllan}h(e
weakl y al kal i n@lmf@a?mtﬁ%aﬁw%ahqu%ée@?mﬂﬁltl@ of T’é}? nnesent dqwen-
Fil mformtion gty hewPbeCabheigerellle tﬁh@attmttmlemuuciqaﬁrao%ﬁ QN

~ according to the Py esent invention) freatnent tenperature: anbient to lerr]
‘treatment net hGktiQh A Pe applied by anydpeihqd (that a"Z”ted’ aéjé'&i’rﬂ[ke

Tap water Irl nse:di-.tacﬂ?lm'ewd\eﬁhtﬂequuzladzcgapeslﬁlon Bodi theAmatdlacmr-
treatnment, |iqui acco to t he present ventd0

be used #° tredAftht ?ehﬁeﬁ%ﬁ%ﬁte% #qun Pgorﬁqeaﬁ?etr ﬁ’r’% Ti. 'erhg (J%’OJUJIJWC)_
up to [err]; homosss igteps pcathst bbhye us eprefermrad lexdmpliedf @ 4mitmable
[err]. The Cogag:ﬁéeéé @cé&?&'&lq?b@oztﬁ s69n§ gggﬁ AL less than 2

seconds, the r 1 on i s generafly i nadequate and a highly corresion

resistant filmuwll Mfé@efﬁé@r@xné\‘%f BN L REPL akBaPBE f QARRNGRedrfeasing

observed for treatnent
(a weakly alkaline cleaner is typically used)

15 2. Tap water rinse
3. Film~-formation treatment (application of the treatment
liquid composition according to the present invention)
treatment temperature: ambient to 80° C
treatment method: spray
20 - treatment time: 2 to 60 seconds
4. Tap water rinse
5. Rinse with de-ionized water
6. Drying
; A surface treatment liquid composition according to
-/ 25 the present invention can be used at treatment temperatures
from room temperature (i.e., about 20° C) up to 80° C;
however, it is preferably used generally heated to 40 to
60° C. The contact time should be 2 to 60 seconds. At
less than 2 seconds, the reaction is generally inadequate
30 and a highly corrosion resistant film will not be formed.

No improvement in performance is observed for treatment
times in excess of 60 seconds. Accordingly,; the most use-
ful treatment times will fall in the range of 2 to 60 sec-
onds. Contact is preferably by spraying, at least on ob-
- 35 jects such as tin cans with only one surface plated, in or-



ti-mes in excess of 60 seconds. Accordi ngly, the nost use- ful treatnent

times will fall in the range of 2 to 60 sec- onds. Contact is preferably by
spraying, at least. on ob- 35  jects such as tin cans with only one
surface plated, in or- -9- der to avoid waste of treatnment materials by .

unnecessarily treating t he unpl at ed side,~a% woul d resu:t frgnglnner5|on_ :
contact. The syper uti.lity of the surface-treatment liqui - '
conposi tion acggfd#ﬂgay819h astes ot HrRAdEnSn mater ipdsi by pasecessariidy he
fol |l owi ng throtigeatliagusheouinplatRiesidy] GETRHIL1AOR WA IFeSm EXMMRISESND
COVPARI SON gg ? éo General Test Methods and Procedures The corrosion.
resi stance of frea cans was eval uated using the iron exposure val ue Wi
("IEV'), and the IEtha§up§rlqnuunh1rtpccﬁrdBQCSumfabethEeaﬁmaﬁtlQﬁq@ﬁd '

United States E@ﬁﬁaklwﬁggeﬁg oFn 4@@ ﬁgﬁﬁfggéégi'ggveg% g&i}dg

ter at |ower |IEV val ues a sco el ow I'S géner
excel | ent. Thelpgtrataghdneithe ﬁ@@léwmnmaﬁéaosabeahsnusheOﬁeekampﬂesgahdas

follows: The sgnhpactseh eha @@fﬁican was coated with an epoxy/urea can

paint to a filmthickness of 20 5 to 7 microneters; this was baked at
[err] for 4 minutes; the cap.,y hen cut into a 5 X 150 mmstrip; a test
speci - nmen was prepared by A8# _ i s fhatge film and thIS

was peel®d b : r est, r ' To] |ngly, t he pai nt
adhePence |n>c/ré'£|'q L, Lpgedures r eases, and values in
excess of 1.5 kgf/5Thmupdrhsaoa gesesahhyermanrbxteaﬁ camselwhenévaihated
St ideabi |11y g RYLHG! SoRYeRBASHELWalhe o1ty {f' t%p L 538 Uag! 5b-0f

the exterior surfate o e can. y
static frictiofEed 3@ ac€9¥¢én§ﬁtw*&h|¢ks laﬁgntabnegﬂxﬂmw¢adOsaa&es v

general ly re- patent Number 4,332,646. The corrosion resistance is bet-
15 ter at lower IEV values, and a score below 150 is generally

regarded as excellent. _ _
The_paint adherence was evaluated based on the peel
. strength as follows: The surfacé of the tfeated can was
coated with an epoxy/urea:can paint to a film thickness of
20 5 to 7 micrometers; this was béked at 215° C for 4 minutes;
the can was then cut into a 5 x 150 mm strlp, a test spec1-3
men was prepared by hot-press adhesion with polyamide fllm,
and this was peeled by the 180° peel test method. Accord-
ingly, the paint adherence increases as the peel strength
25 increases, and values in excess of 1.5 kgf/5 mm-width aré
generally regarded aé excéllent, ' o
The slideability was evaluated by measuring the static -
friction coeff1c1ent of the exterlor surface of the can.
Thus, the slldeablllty improves as the static friction co-
30 efficient declines, and values below 1.0 are generally re-
garded as excelleht.. _ |
Finally, the stability of the compositions was evalu-
ated as follows. First, tin4p1ated DI can (manufactured by
the DI-processing of tin-plated steel sheet) was degreased
35 using a 1 % hot aqueous solution of a weakly alkaline de-
greaser (FINECLEANER.TM 43614, commerc1ally supplied by Nihon

Parkerizing COmpany, Ltd.) One immersion cycle consisted



‘' garded as excellent. Finally, the stability of the conpositions was eval u-
ated, as follows. First, tin-plated DI can (manufactured by the

Dl - processing of tin-plated steel sheet) was degreased 35 using a 1 %
hot aqueous solution of a weakly alkaline fig-—-greaser [err] 4361A,
commercially supplied by Ni hon Parkerizing Conpany, Ltd.) One.inmmersion

g]ycltﬁ consitstq?t immé@sméttmt é@{@?é_é@_é@ﬂrﬁa@eﬁtx@m%ﬁtﬁam nutes Tmel L
e particular_surface treatnep ui QnpQsi tion heat.ed to [.er

A ter 10 cycl RATEIRALEN | SUEFAFBaLREREIENTUIG IR SRR SR CE? e
f)c_(ag—glr?am [1 \%eoéqﬁ t@L i Cﬁfté'helﬁtcajc;fﬁes, the ibswrﬁme owalmw:ad Yiguwid com--
ex en en resin precipi-_tatio s absent . in ed. DI
can uas. pr eparRiE VLo SOAF: SAPRECERN BOh: 28 SaPc PR TN ins e cpe
with a 1 %% hotbihitwusasOconsgdeuedotoobea encalllerd] kilemea ety pesiprierr]
4361A, regi st grad; n Ni hon Parkerizi ng Conpany, Ltd.), then
sprayed with sur é%gaggzaﬁﬁgﬁﬁéliquid conposi- tion 1, heated to [err], for

30 seconds, tkgyhﬁ$§@eg with tap water, sprayed with de-ionized water (with

a specific 15 electrical resistance of at |east_ 3,000, 000 .0hm.c for 10
seconds, and, finaltd® BlRE§d P $RR ¥PS- REABRF S hY o OT 880 iEYNS tin
m nutes. Thi pldeed esitéel shéesSub| PEtwds tolamned abitt i @ of Nde agpuewsson

resi stance, adhere lid SRRAYA th it

Gurt o eat MTSETaR: PhoY | VEBRbD <Akl thd A 8eihBlagy V (R nmcrEANER™
?urfapgjtre$tnem61Aj?ué@istepeqibfamdJnaﬁﬁbetmmiﬁmmiRaEkétﬁiinQ]Cdmpihn/L
providing 7. o] r . Jo s
L0/ (o ovi it 0. hEP Ryay &l i oF SUERSABHEREIGHE LEnila Foppos.

: tion 1, heated to 60° C, for 30 seconds, then washed with

~ tap water, sprayed with de-ionized water (with a specific
15 electrical resistance of at least 3,000,000 ohm-cm) for 10
. seconds, and, finally, dried in a hot air-drying oven at
180° C for 3 minutes. This treated can was subjected to
an evaluation of the corrosion resistance, adherence, and
slideability, and the stability of surface-treatment liquid
20 composition 1 was also evaluated.
Surface-treatment liquid composition 1
75% phosphoric acid (H3Po4) '
10.0 g/L (providing 7.2 g/L of P043_ ions)
sodium pyrophosphate (Na4P207'10320)
| 25 1.0 g/L (providing 0.4 g/L of P2074' ions)
-/ phosphorous acid (H,PO,)

2.0 g/L (providing 1.9 g/L of PO33_ ions)
resin solids
2.0 g/L of water soluble resin 1 (see below)
30 pH = 4.0 (adjusted with sodium hydroxide)
water soluble resin 1 had, in the general formula
given above, an average value for n of 40, half the
total of X's and ¥'s in the general formula as Z, and

Z was —CH,N(CH,)CH,CH,OH.

Water soluble resin 1 was synthesized as follows. 100
g of propylene glycol monopropyl ether (a CELLOSOLVE™

35



2.0 g/L (providing 1.9 g/L of

PO3 Il ons) resin sblids 2.0 g/L of water

soluble resin 1 (see below) 30 pH = 4.0 (adjusted with sodi um

hydr oxi de) wat er sol ubl e resi
an average value for n of 40,
formula as Z, and Z was [err]

n 1 had, in the general fornula given above,
hal f the tcnii of X's and Y's in the general =
Wat er sol ubl® resin 1 was synthesized as

oLt ome, o io0 gt eg MHAE R IR SLBBR GR | Ehbkesgriokstk

ni trogen |nleeqvum®ednmuhkad gnndeasenﬂuhitmwmgmenaigtam@halgpvérhead

POy ™, pg%q%e(laveé@@etﬁﬁkﬁgﬁbh%%et’hano andgogg)ﬁ dei on|€i<;%lwa?1. "
&

di ssol ved.

wer e added, aﬁéVFWQQQM¥9
fornaldehyde a@Hg|d¥1ywme
for 2 hours and by 4ﬁa
reaction 10

3é'd veiahda i Ag008) [ ¥as]a Qj‘@)fd-@’sm/l‘e@ﬂleous

PaAmOMSEtRaR8Yr an&o |lb©"\@d J diéldr{iz”léh abaiéf r]
Q{%an addi ti on

f0 388 tentheg. by HeatIngEa SO wato

added, and 704 g:ﬁiesbn%zaejumxsr ﬁmaalcmhmbledoluﬁ'bmreasnamd herer 1
precipitated p% E,he Fﬁlfi 3%88 % uglthysoodrex s{) ié& rg) Léntd| t he
o) a

pH of the reacrlon
filtered of f, st3rringfiosd an

|on r-€ che 9 The preC|p|t

In was
tdﬂdndtmnahrﬂj htursl ate&th|Q. 2 The-reaceion

can was gl eang@o W 48 S88Eed9Ndis- gt'<9f'58§§ b?tﬁé?%&?g%ﬁ@%W&%

treated\Mth

second spray of surface treatnent

composi t1on;

heated to 20 addgdp end 'TIQlosgt feiondged \wates Wéﬁe@llﬁﬁ’t%d%e%t e'l?h?llF%%l’and

dryi ng using tag Qgﬂgic

ipoBataa vy B Miduitiod hert 10aked i

subj ected to gn ey uatl the c ion resistance, adherence,
Sl Thesbi1i ty, SEerite "soTRrRpn, e, PReo b cREHE | FaarRieBmARE R
was al so eval wreached 8 to 9. The precipitated resin was filtered off,
15 washed with water, and dried.
Example 2

Tin-plated DI can was cleaned using the same condi-

tions as in Example 1 and was then treated with a 30 second
spray of surface treatment liquid composition 2 heated to
60° C. This treatment was followed with a water rinse and

20
drying using the same conditions as in Example 1. The -
treated can was subjected to an evaluation of the corrosion
resistance; adherence, and'slidéability, and the stability '
of surface treatment liquid comp081tlon 2 was also evalu—
25 ated. :
Surface-treatment liquid éomgosition 2
75% phosphoric acid (H PO )
10.0 g/L (prov1d1ng 7 2 g/L of PO, 3= jons)
sodium pyrophosphate (Na4 2 10H20)
30 1.0 g/L (providing 0.4 g/L of P2074- ions)
hypophosphorous acid (H PO ) _ _
2.0 g/L (providing 1. 9 g/L of PO2 3= ions)
resin solids’
0.4 g/L _
35 pH = 5.0 (adjusted with sodlum carbonate)

The water soluble resin was the same as in Example 1.



' o5 ated. Surface t r eat ment

l'iqui.d conposition 2 75% phosphoric acid
[err] 10.0 g/L (providing 7.2 g/L of [err] I ons) sodi um pyrophosphat e
.Lerr] 30 1.0 g/L (providing 0.4 g/L of [err] ions) .
" hypophosphorous acid [err] 2.0 g/L (prOV|dégg .9 g/L of [err] |ons) resin
solids 0.4 g/L 35 pH = 5.0 (adj ust mnth sodi um car bonate) The
wat er sol ubl e the sane as in Exanple 1. - 12 - Exanple 3
Ti n-pl ated DI Eggh 1wa§leaned usi ng the sane condi- tions as in Exanple 1

and was then treat e@inirphagedo Dieconnl Wpsagleanedr sdongt rdve nsame| cqndd -
composi tion 3 Beahgdakoir Exal@ﬁlg 1 dik Swdd %?fé]?'%&e%%df Q'lltﬁwﬁd3w Egcand

r rinse and drying usin e sane conditions as in

treated can waSP¥aBj 8&t &YX 9%1?ﬁﬁﬁqﬂﬁﬂﬁnﬂ%ﬁ“%@u?Qﬂ99§kﬁkﬂﬂr%sh%?ﬁﬁ@et°

adher ences andeebldeabrhiéytraadmbhe whabifbl i ywed ﬁﬂtﬁasewéteﬁtﬂEﬂéelaﬁald
conposition 3 s.al so eval u- at ed. %Grface t r eat pent

conposi ti on 3 FEYAPHSFHAG t%ﬁlﬁafﬁrﬁfqgi ﬂﬁﬁ_?ﬁwfﬁlﬁﬁﬁﬂpiﬁ @'g/LTBFs
[err] ions) sodreatpgrophosahaSmbjemtédJfb an evaluation betgéLcéptosndnng

0.4 g/L of d /L
of Torr] i one) ERSELARSE,CARERERELS, Srih Shkapha el anh Kb LRHLY 6y
[err] ions) 20f surfacer@maatmgnﬁkixgu1qupmpos1t10n 3 was also evalu- :

10 ated.
Surface-treatment liquid composition 3
75% phosphoric acid (H3PO4) _
- 20.0 g/L (providing 14.4 g/L of P043fions)
~ sodium pyrophosphate (Na4P20 *10H,0)
15 1.0 g/L (providing 0.4 g/L of P2074- ions)
phosphorous acid (H PO )
1.0 g/L (prov1d1ng 0.96 g/L of PO, ~ ions)
hypophosphorous acid (H3P02)
1.0 g/L (providing 0.95 g/L of Po2

3= jons)

20 resin solids
_ 8.0 g/L
pPH = 4.0 (adjusted with sodium hydroxide)
The water soluble resin was the same as in Example 1.

. Example 4
25 Tin-plated DI can was cleaned using the same condi-

N tions as in Example 1 and was then treated with a 30 second
spray of surface treatment liquid composition 4 heated to
60° C. This treatment was followed with a water rinse and
drying using.the same conditions as in Example 1. This

30 treated can was subjected to an evaluation of the corrosion
resistance, adherence, and slideability, and the stability
of surface-treatment liguid composition 4 was also evalu-
ated. ' '
Surface-treatment liguid comgosition 4

35 75% phosphorlc acid (H PO )

15.0 g/L (prov1d1ng 10 9 g/: of PO 3- ions)

4



pH = 4.0 (adjusted with sodi um hydroxi de) The water sol uble resin was the

"sanme as in Exanple-1. Exanple 4 25 Tin-plated DI can was cl eaned-

using the sane condi- tions as in Exanple 1 and was then treated with a 30

second spray

This treatnent was followed with a water i*nge and drying using the same

conditions as in Exaggle 1. This eated can was subjected to an
eval uation of the €8 8§|§WWQQ§95 m&vx%ogﬂﬂ?slldeamllty, and -
the stability of surface- tsregtr.rre(rgrdvmmni; marqoegsﬁn'impg alems pval u-
ated. Surface-trea t 4 35 . % phosphoric acid-
[err] 15.0 g/L (prggggkﬁ ﬁﬁ#%?%ﬁl éég% ions) = - - sodi um i!-'
pyrophosphate [err] 2. 5lgMLgUprdQRQVtﬁImq)qyﬂ5(Q/ﬂenﬁqpo |(ngn$hosphorous
acid [erg] 1.0 g/ Ly ggag |¥aé) 95 g/L of [err] ions 5 7. resin
solids 470 g/L pH = Fa usted w th sodi um carbonate) The water sol uble -
resin was the. sane as i f#- Ekanﬁie 1. Example 5 10 Tin-plated D can
was cl eaned using phe=sanmy WK#USEéd)%ﬁ dda iR B rohatl) was then
treated with a 30 second spra surface-treatnent |iquid cor 03|t|on 5
heated to [err] Th?getVéé'rﬁFe I\H&}q Fahie¥am the, spgeeAs iifs 18 v ng
using the sang conglt!ons as in Exanple 1. This 15 treated can was
subj ected to a tion of the corrosion resistance, adherence, -and
sl.i deabidity, and EMB-pﬂaMddthoéaauwhsce&eaamﬂﬂnulﬂgcﬁhd semposidndir 5
was al so evalyloggegs in Example 1 and was then treated with a 30 second : -
spray of surface-treatment 11qu1d comp051t10n 5 heated’ to_',; '
60° C. This treatment vas followed with a water rinse and. \J/
_ drying using the same conditions as in Example 1. Thls
15 treated can was subjected to an evaluatlon of the corrosion
resxstance, adherence, and slldeablllty, and the stability
of surface-treatment liquid composition 5 was also evalu-
ated. _ _ _
Surface-treatment ligquid composition 5
20 75% phosphoric acid (H3P04)
30.0 g/L (providing 21.6 g/L of P043' ions)
sodium tripolyphosphate (Naspjolo)
0.6 g/L (providing 0.4 g/L of P30105- ions)
_ phosphorous acid (H PO ) .
25 3.0 g/L (prov1d1ng 2.9 g/L of PO33 : ions) EQ;
resin solids ' _
- 2.0 g/L _
pH = 3.5 (adjusted with sodium hydroxide)
The water soluble resin was the same as in'Example 1.
30 Example 6 .__ _ . _
Tin-plated DI can was cleaned using the same condi-
tions as in Example 1 and was then treated with a 15-second .
spray of surface-treatment ligquid composition 6 heated to
60° C. This treatment was folldwed_with a water rinse and
35 drying using the same conditions as in Example 1. This

of surface treatnment |iquid conp05|t|on 4 heated to [err].

treated can was Subjected to an evaluation of the corrosion

resistance, adherence, and slideability, and the stability



”Surface-tréatnent | i qui d-conposition 5 20 75% phosphoric acid [err]

30.0.g/L (providing 21.6 g/L of [err] i ons) sodiumtripol yphosphate (Na
. ©P3010) 0.6 g/L (providing 0.4 g/L of [err] ions). phosphorous acid [err]
" 25 3.0 g/L (providing 2.9 g/L_of [err] ions) resin solids

2.0 g/L pH = 3.5 (adjusted with sodiun1h7d?6dee) The water soluble resin
was the sanme ag.i le 1. .Exanpl.e 6 .Tin-plated . Dl can was ¢l eaned_using
t he same condi ‘-gft ES%Q%-%%FM@Q lf'qé’r}(ﬁll \ﬁé’%ptcﬁ 1AM & HAS) ?f‘ls% §¥aluzong

spray of surfag®bedreatnent |iquid conposition 6 heated to [err]. This

treat ment was deW t ;14N . drying using the sane
cogdi tions. as %ﬁffgﬁﬁ t ¥ehiR n2 #8496y N 8mBBg 1 £ Yon 6bjected to an

anpl e 1. .
eval uation of the CSgEo§h9ﬁPP@§i§t§ﬁdé,(ﬁgﬁéabnce, and slideability, and

the stabigit - 14 - .ougl/ac t41 bayi SBti was al so
eval u- at%d.ySurface-t[eangnF/?ﬁggkg%gggggs?t?oﬁ/g §gg?gﬁospﬁgpgz acid
[err] 5 sodigmy PYFePRRSPRAEEN§NE, P84 18H,PD4 i ons) sodi um

pyrophosphate [err] 1.0 gLl @r}mp\(bdr'b%dQna 0.4 gfLl8Erb ol BNs)ons)

hypophosphor ous aci er 2,0 g/L r,Qvi di n %.9 g/ L of Ferr] ions) 10
resin solids 2.0 g/ﬂyg?P&gF8P°§§Pﬁbéglae§ npgz H=4.0 (;gjusted with

sodi um hydr oxi de) Water 2ebugl/®& (prowidingsithegpBnefapoyaleiofshubl e resin
1, excepfgthat onlyrggghqggﬁgﬁg rat her than one-half
' 2.0 g/L of water soluble resin 2
pPH = 4.0 (adjusted with sodium hydroxide)
Water soluble resin 2 was the same as water soluble
resin 1, except that only one-quarter rather than one-half
15 of the X's and ¥'s in the general formula were Z groups.
Water soluble resin 2 was synthesized as for water soluble
resin 1 but with 60 g of poly-4-vinylphenol, 20 g of 2-
methylaminoethanol, and 20 g of 37% formaldehyde solution.

Example 7 .
20 Tin-plated DI can was cleaned using the same condi-

tions as in Example 1 and was then treated with a 30 second
spray of surface treatment liquid composition 7 heated to
50° C. This treatment was followed with a water rinse and
drying using the same conditions as in Example 1. This
, 25 treated can was subjected to an evaluation of the corrosion
N resistance, adherence, and slideability, and the stability
' of surface-treatment liquid composition 7 was also evalu-
ated.
. Surface-treatment liquid composition 7
30 75% phosphoric acid (H3PO4)
10.0 g/L (providing 7.2 g/L of P043- ions)
sodium pyrophosphate_(Na4P207-10H20)
1.0 g/L (providing 0.4 g/L of P2074- ions)
phosphorous acid (H3Po3)
35 2.0 g/L (providing 1.9 g/L of Po3
resin solids
2.0 g/L of water soluble resin 3

3-

~ ions)



15 of the Xs and Y's in the general fornmula were Z groups. Water

“sol uble resin 2 was synthesized as for water soluble resin 1 but with 60-g

of poly-4-vinyl phenol, 20 g of 2- nethylam noethanol, and 20 g of 37%:
f or mal dehyde sol ution. Exanple 7 20 Tin-plated DI can was cl eaned

using the same condi- tions as in ExanplelP and was then treated with a 30

second spray of surface treatnent liquid conposition 7 heated to [err].

Thi s treatnent was BiblT el (Rdnstedtwith jsoddumdyisexifdeki ng the sane .
conditions as in Exg¥re doludlésrédsin 3t 'hﬁat A% GrerEfe SYR1GE! 6rt & ah

eval uation of .the corrosjon resjstance, adherence, and slideability, and

the stability AfNerAt (et of | {0 habhpeti EhenXtsyaddy XS e‘\fhlft]‘e AV

at ed. Surfacegerne'rtauerftoﬂmma dwéﬁrmsahuou %a80-CH N(CH )jB%Wh;ww-

d 10. d L f
oyt ophosPhat o H es b Y Waf sYntakaj 299 o5 (P 1263 SB0hETe romto bus

ac: dd[erzr%) 3/5 but from 60 g2|o(f gdel;(-pt-awirW]lm'Le’thl,g/l23ofg [?f(rj]dnntutéiy]rfﬁl
sol i ds g resi adj usted wi
sodi um hydr ox:a&'q)n St s‘ﬂhi rilg %ﬂma&de}iéiveer%]éugja?ue for nin the

general fornul 119 half of the X's and Y's in the general fornula were
Z,.and Z was r er solu- 5 ble resin 3 was synt hesi zed as for

water sol ubl e resi TintRkatedPE0cgnoMagygleanad, usirdothe same sondi-

di et hylip am RG.omN@&s44ngd n&fanﬁe%f ahaabéghms& et ol wie®! 0 &econd
Tin-plated DI can was cleﬁg

Examnl o 5 and SR o, Toksca EFeAtacy LLgulg composition 8Mhelted to

40° C. This treatment was followed with a water rinse and
drylng using the same condltlons as in Example 1. This
treated can was subjected to an evaluatlon of the corrosion

15 resistance, adherence, and slideability, and the stability
of surface treatment liquid composition 8 was also evalu-
ated. ' | '

Surface-tre tment ligquid com osit'b 8
_ 75% phosphoric acid (H Pok) ,
20 10.0 g/L (providing 7.2 g/L of PO ions)
sodium pyrophosphate (Na 0 10H O)
1.0 g/L- (prov1d1ng 0. 4 g/L of P O
hypophosphorous acid (H PO )
2.0 g/L (prov1d1ng 1. 9 g/L of PO, 3~ jons)
25 resin solids - |
0.4 g/L of water soluble resin 4

4= jons)

pﬁ = 5.0 (adjusted with sodium carbonate) ,
Water soluble resin 4 wae the same as water soluble
resin 1, except that the average value of n in the general
30 formula was only 3. Water soluble resin 4 was syhthesized
as for water soluble resin 1, but from 60 g of poly 4-
v1ny1phenol with an average molecular welght of 360, 40 g
of 2-methylaminoethanol, and 40 g of 37 % formaldehyde
solution.

35 Comparison Examgle'i

Tin-plated DI can was cleaned using the same condi-
tions as in Example 1 and was then treated with a 30 second

n



: spray of surface treatnment liquid conposition 8 heated to [err]. This
treatnent was followed with a water rinse and dryi ng using the sane
conditions as in Exanple 1. This treated can was subjected to an
evaluation of the corrosion 15 ‘resi stance, adherence, and slideability,
and the stability of surface treatnent Ithﬁd'conposition 8 was al so evalu-

ted. Surf t t t | d t 15% ph

T0°0 oT L (pr oiEiRY SEosyrEage-EERRERent, didnid) BRARERI AT SR TS

1.0 g;ll: Epr owmﬂgc() 4Tlg§t ofedtnent wamfmls)ommsrmmm mlrasb[aemd]“_

2-0. rOVI e oki ds

of gter golub %s hﬁghéi%é+%dchga§glg§§h qn#%%# %%a?e dgh °
ubl e resin tlreiated malsams @M@ect(ﬂmbheeVGSUﬂtloneﬂﬁeﬁ‘abe tmrqwn

average vgl ue pf fsthEQe 9§§§féﬁc§0 an? %HIG@&bﬂf@%f"”dh@ thdd©dpsPi el e

resin 4 was synt Resized as r wate e resin T, but from60 g of poly
4- vi nyl phenol ofii sHrfacavEragtnepteddnyid \cogResdtiong 9 Masgy akso evalu~-
2-nmet hyl am noejpaqo! , and 40 g of 37 % f or mal dehyde sol ution. Conparison
Exanmple 1 Tin-pla ed DI : Ieangd u3|no. he nS§me condi- tions as in
Exanpl e 1 and #& f g Secont = 16 - spray of
surface-treat nent IVﬂUlﬂhospnosnc|301a (14 Peg)to [err]. This treatnment was -

followed, with a water a gt he dBti s in
Exanpl e &&n Thi s treated ﬁ QZL égg F§hgt% gngz g?ua??én o?aéﬁz
corrosion 5 r esi sodmus, pMUhPhQﬁpbatandNQth@ b1PH;9) and the stability
of surface-treatment |iqyig §9ﬂp?§k5b981ﬂg“654 2] 3fabuo ~ ions)

, _ resin solids
- 0.4 g/L of water soluble resin 1 as in Example 1.
15 pH = 5.0 (adjusted with sodium carbonate)

Comparison Example 2
Tin-plated DI can was cleaned using the same condi-

tions as in Example 1 and was then treated with a 30 second

spray of surface treatment liquid composition 10 heated to
20 60° C. This treatment was followed with a water rinse and

drying using the same conditions as in Example 1. This

treated can was subjected to an evaluation of the corrosion

resistance, adherence, and slideability, and the stability

of surface-treatment liquid composition 10 was also evalu-
25  ated. |

N ' Surface-treatment liquid composition 10

75% phosphoric acid (H,PO,)
3-

20.0 g/L (providing 14.4 g/L of PO, ions)
sodium pyrophosphate (Na4P2 7 10H20) .-
30 1.0 g/L (providing 0.4 g/L of P,0, ions)
_phosphorous acid (H3Po3) .
0.1 g/L (providing 0.095 g/L of PO, ions)

resin solids
8.0 g/L of water soluble resin 1 as in Example 1
35 ~ pH = 4.0 (adjusted with sodium hydroxide)



. ated. Surface-treatnent |iquid conposition 9 75% phosphoric acid [err] 10
10.0 g/L (providing 7.2 g/L of P04 i ons) sodi um pyrophosphate [err] 1.0
g/L (providing 0.4 g/L of [err] ions) resin solids 0.4 g/L of water
soluble resin 1 as in Exanple 1. 15 pH = 5.0 (adjusted with sodi um
carbonate) Conpari son Exanple 2 Tin-pl atedDl=-can was cl eaned using the
sane condi - tions as |n Exanple 1 and was then treated with a 30 second
spray of surf &as are pile (B3 conposition 10 heated to 20" [err].

Thi s treatment was 'Eﬂliﬂ‘%d‘%f Ralhfls féi@&@&%ggxg“ gs's’&%e Neord{®
conditions as in Exa I's treated can was

eval uati on of ttltﬂé"%@fsr da Sxamplieslapnd, waahéhenc*éreahgdsm‘aleamm tsecend SJ;

the stabi ||tY§2i°ra%Ur6ﬂ(§irztﬂ’diﬁé NEdathdnt Sdnpus 110 9 s Al ad s 25
ated. Surface- tre me |d co ositio 75%4}ﬁsphor|c aci q;enrJ
2009/L(pr0\ﬁd°|% r*‘cﬁ"[ tr]"éls c‘b and 30

1.0 g/ L (providkyind. dsgﬁd; the] eyanje cmmstwﬂwsahormusﬂmﬂléeu] OL’H:LQ/L

(prov! 6179 0. 35t W £ B3R5t 3814000050 50 i sl
hydr oxi de) resmstartccavpadtmrz;@,mrm $mdeqﬁamnlam¢m§tamakm

using the samg £ NS %o Fég 30
second spray offsurf%c%é t reaﬁneénlgh ﬁ(q I d corﬁ)‘om t onr]i 2@%%?2& to\g‘;ﬂul _
_ . ated.

Surface-treatment-li uid composition 11
75% phosphoric acid (H, po y -

10.0 g/L (prov1d1ng 7 2 g/L of P043- ions) L,)

resin solids
15 2. 0 g/L of water soluble resin 1 as in Example 1
pH = 4.0 (adjusted with sodium carbonate) '

Comparison Example 4
Tin-plated DI can was Cleahed'using the same condi-
tions as in Example 1 and was then treéted with a 30 second
20 spray of surface-treatment'liqdid composition 12 heated to
' 60° C. This treatment was followed with a water rinse and
drying using the same conditions as in Example 1. This
treated can was subjected to an evaluation of the corrosion
resistance, adherence, and slideability, and the stability
25 of surface treatment liquid composition 12 was also evalu- (_/
ated. '
Surface-treatment liguid com9051tlon 12
75% phosphorxc aciq (H PO )

1.0 g/L (prov1d1ng 0 72 g/L of PO 3-

4 ions)

30 resin solids .
2.0 g/L of water soluble resin 1 as in Example 1.

pH = 7.0 (adjusted with sodium hydroxide)

Comgarison_Examglels ,
- Tin-plated DI can was cléaned using the same condi-

35 tions as in Example 1 and was then treated with a 30 second
spray of surface treatment liquid composition 13 heated to
60° C. This treatment was followed with a water rinse and



+5 [err]. This treatnment was followed wth a water rinse and drying
using the sane conditions as in Exanple 1. This treated can was subjected
to an evaluation of the corrosion resistance, adherence, and slideability,
and the stability of surface t r eat ment Tih%iﬁ conposition 11 was al so

eval u- 10 ce-treat nent Wid conmpasiti 5% phosphpri c
acid [err] 10° 653?E % (ﬁﬂﬁ,ﬁaﬁegfﬁngﬁhng?]as,%ﬂf?kﬁﬂg % solids?h%

2.0 g/L of watreateduban waasmunjexsted] tiex ampewaluptiondof fleeljamatrask idn h
sodi um car bo ri AqaT. : . LUSi ng
the sane congflcﬂé g%lsg%gegé ?ﬁﬂﬁgéﬁgF an%lf\l/\gésg}%ﬁﬁ&re e\é@-\g\n %&aﬂ%&cond
26, - spray o?fs%‘li?é%‘éerFEa{ih@ﬁﬂ |1qquydc@wpmswm 118 was @lsw §waly-
This treqtnmenjtu@s followed with a water rinse and drying using the same

conditions as_in Exanple 1. This treated cap was subjected to an .

eval uation of§¥§€§%%££€S$EH—B§s;éﬂg%Qe——ﬁ@ﬁ%%%%%%——%nd slideability, and
the stability 25 7safpnuéf>naeu:rsawemn )u d corrposmon 12 was al so
eval u- ated. Surface-tr ui d. 12_75% phos ic acid
[err] 1.0 g/L (providing8 ?’B/ S?Vf§}g$ 56/ 8?% in solids
2.0 g/L of water ssbdbhm pysophdsphate ENa fe 11@3%097 0 (adjusted with

sodlun1f dr oxi de) Cbnpailao ?ﬁpéﬁlélﬁé R 3k Mﬁsa§$§?ned using’

t he sane condl 35 ti ons an% mas t 7t res with a 30
second spray of suréaie sﬁbadﬁent I|qU|d conposition 13 heated to [err].

This treatnment was fol |l gugd ¥rihoz Waker sbla®18"desin 118s in Example
1
PH = 4.0 (adjusted with sodium carbonate)

Kﬂ/ 15 '
Comparison Example 6
Tin-plated DI can was cleaned using the same condi-
tions as in Example 1 and was then treated with a 30 second
spray of surface treatment liquid composition 14 heated to
60° C. This treatment was followed with a water rinse and
20 drying using the same conditions as in Example 1. This
treated can was subjected to an evaluation of the corrosion
resistance, adherence, and slideability, and the stability
of surface treatment liquid composition 14 was also evalu-
ated.
25  Surface-treatment liquid composition 14
i 75% phosphoric acid (H PO ) _
~ 1.0 g/L (prov1d1ng 0 72 g/L of PO ~ ions)
sodium pyrophosphate (Na,P,0, -10H, 0)
1.0 g/L (providing 0.4 g.L of P20 ions)
30 resin solids

2.0 g/L of water soluble resin 5
PH = 4.0 (adjusted with sodium hydroxide)
Water-soluble resin 4 had the chemical formula:



drying using the sane conditions as in Exanple 1. This treated can was
subj ected to an. eval uation of the corrosion resistance, adherence, and
slideability, and the stability of surface-treatnent liquid conposition 13

r

was al so evalu- 5 ated. Surface-treatnent liquid conposition 13 75%
phosphoric acid [err] 10.0 g/L (providisqe/.-2 g/L of [err] i ons) sodium
pyrophosphate [err] 10 1.0 g/L (providing 0.4 g/L of [err]

ions) resin solids 0.05 g/L of wat er
4.0 (adjusted with sodi um carbonate)
DI can was cl eaned using the sane condg

gl uble resin 1 as in Exanple 1 pH =
Conpari son Exanple 6 Tin-plated

treated with a 30 second sprayxaQf surfiace trg 1 ﬂiqU|d conposi tion 14
heated tSo [err]. This treatnment ™ A‘ ed vvith a water rinse and 20
drying using the sanme conditions ag Fanple 1. This treated can was

subj ected to-an eval uation of the .L on resi stance, adherence, and
slideability, and the stability of swfdce treatnment |iquid conposition 14
was al so eval u- ated. 25 Surface-trjeatment |iquid conposition 14 75%
phosphd@ ¢ acid [err] 1.0 g/L (providing 0.72 g/L of P04 ions) sodium
pyrophosphate [err] 1.0 g/L (prodeLE@ t; P04 ions) 2 7 30
resin solids 2.0 g/L of water soluble resin g%a 4.0 (adjusted with
sodi.um hydroxi de) Water-soluble resin 4 had the chem cal formnula: :

. The average value of n was about 40.

15 Water-soluble resin 4 was synthesized as follows: 50
g of poly{4-vinylphenol} (molecular weight = aboutls,obé) _
was placed in-a 1,000 nL reaction f1ask equipped with é_ \g)
condenser, nitrogen inlet tube, overhead stirrer, and therf'
mometer, and 500 g of 1,4-dioxane was added for dissolu-
20 tion. An amount of 80 g of liquid sulfur trioxide (so3y
was added over a time of 1 hour while the mixture was main-
tained at around 10° C. This was followed by heating to-
80° C and reaction for 4 hours while stirring. Neutrali-
- zation was carried out with 10 % sodium hydroxide solution
25 and the solvent was distilled off.

The various results are reported in Table 1, and they -
confirm that the surface treatment liquid compositions ac-.
cording to the present invention have excellent stability

and also forms a film having an excellent corrosion resist- s

30 ance, adherence, and slideability.

i- tions as_in Exanple 1 and was thﬁ&?-

-



]

- 19 -0 H.[err] 10 The average value of n was about 40. 15
Wat er -sol ubl e resin 4 was synthesized as follows: 50 g of

. pol y{4-vinyl phenol} (nol ecul ar weight = about 5,000) was placed in a 1, 000

m. reaction flask equi pped with a condenser, _nitrogen inlet tube, overhead
stirrer, and ther- noneter, and 500 g of 7, 20 di oxane was added for dissol u-

20 tion. An anount of 80 g of liquid sulfur tr|OX|de [err] was added over a

time of 1 hour ot T ctore—weS—fra-r—ta Aaa gl =S el §=—lAA S
foll owed by heating to [err] and Tahlei bn f@msm-mwsmEESWHle stlrrlng
Newtrali- zation was carried out_ with 10 % sodi um hydroxi de sol ution 25
amdst he sol vent was distil|EBYof Pee¥h8tyengths resBrictior repstabdliity
Table 1, d they confirmthat tkeféSrmmrwidibat ngeeffigient conpositions
ac- cordi to ExempIesent ipgention page excel lent sgapility and gl so
forms a filmhayin n excel|ent corrosion resist- 30 ance, adherence,
and slideabili ?}_}‘/ ,ﬁlpf‘ %0 - J‘I'§b| e 1. TEST RESULTS | E\P-Peel Strengl’h,
Friction StaExampIyngfIS s w dth 2.@oefficient Exgygle 1 404

2.0 %gﬁﬁ + Ex e 2 40 2.0
Ex e 4 :
0.8 RSt 3 %50 LM 0.8 5 g + ¥
Exanpl e 4 4(Example $ o 40 2.00.8 0.8 Exanple 5+ 40
2.0 10 Exdhple 6 6o + 10 5 gExanple 6 2.
0.8 . + Exéﬁ'le 7 40 2.0 é¥bo.8 P +
Exanpl e 8 edxample 3 o 40 2.00.8 0.8 Conparisoh 40
2.0 ExanpXe 8 60 X 2.0 0.8 + )
. Comparison
- Exagple 1 40 2.0 0.8 X
15 Comparison |
' Example 2 50 2.0 | 0.8 X
Comparison
Example 3  2°0 1.5 1.0 x
Comparison
20 Example 4 950 1.3 1.0 _ x
Comparison B
Example 5 >°90 1.5 1.0 X
Comparison
Example 6 750 1.3 1.0 ' X
25 '
Notes for Table 1
+ = no precipitation X = precipitation




E{ggELg;;,l5—»-fbﬁﬁ§&ison-Exanple 2 50 2.0 0.8
X npari son Em 3 250 1.5 ' 1.0 Conparison 950 -

1.0 : ‘“ Exanpl e 4 ' 1.3 Conparison Exanple 5 T %
500““\“““\\““& . 1.0 - 21 x Conpari son Exanple 6 '
1.3+ ¢ b 1:0 X 25 Notes for Table 1 + = no precipitation
X = precipitation -21- CLAIMS 1. An aqueous liquid conposition for
treating the surface of tin-plated DI cagsayMeving a pH in the range of
from2.0to 6.5, and which besides water—Tonmprises the foll ow ng
conponents: - (A) from1l to 30 grans per litre of phosphate ions, - (B) . .
from0.1 to 5 gtans pnr dquecusf ldgndishsedmploesithide forrs,tre4€ingr Athé. 5 \f
to 5 grans per Li f eeduci ng . adantr - )., sf : 0 a (of
di ssol ved sol i désﬁﬁg?gl of eggf Bgﬁgggr bIrm?'Jeaq‘msm g’rgvslé{q(jbr% g’“rlelts’.fn‘%‘si q[%}g%g,a
pol ymer subst ar® a&-‘?mc@né)i &9 rB- 25 apdowhiich bhesidesnvaterngomprimes

gener al fornulathéeféiiéh{n&hgbﬂbaheﬂtgg.an integer with a value in the
range of from 2 1o, F0 Lot Dby S87Gr TR0 Pk’ 4t Bf rotonata i ns, ™
i b : .'
- (B) from 0.1 to 5 grams per litre of condensed
phosphate ions, |
= (C) from 0.5 to 5 grams per litre of reducing agent,

and o ' | ' '

- (D) from 0.1 to 20 grams (offdissolved solids) per

litre of one or more water-soluble resin(s)"being-a -\J

polymer substantially consisting of_mbnomeric units

conforming to the general formula:
OH

(1)

. —(CH—CH,), —
wherein: —( 27n

n is an’'integer with a value in the range of from 2 to

80 for individual monomeric units in the resin but may

have a non-integral average value for the resin
component as a whole; . ' .
X and Y, independently of each other and independently _\?d
for each monomeric uhit, each represents either an '
hydrogen atom or a group "Z" with the following general
formula:

(II)

(in which R, and R,, independently of each other and
independently for each Z group in the monomeric unit,



" have a non-int egral average value for the resin conponent
<Y, independently of each other and independently for each ('m ] l
- each represents either an hydrogen atom,or a group "Z" wit
general fornula: [err] (in which [err] “4nd [err], |ndependently of each
ot her and i ndependently for each Z group in the nmononeric unit, -
- each represents a [err] g} al kyl and/or hydroxyal kyl nplety),
provi ded thaFaC’E‘her?B’t‘%FeﬂEﬁbe# Ztgr odpg @wleeint and/oire hpdroxgabkpbent
is in the rameeeeiy)f-rom 30 to 200 %of the total nunber of aromatic rings
| A~the resin_co UI d conposition according to claim

1% whi ch susg?iﬁﬁﬁi S}‘az"- cd&?ﬁ sFe 3h| ybelt &f afd SYRURSHePrEsent in
conponent s (Ehe( Desid cowpdamewt disorposthe Oﬁaaggowl Eed® Sbaicl gy €l aim

2, whereint g ps neral fornul one,of the foll ow ng
for mul ae: [e?ir?] %fr?lg tgtég Pﬁmﬁg e rrpsg?'f‘?gﬁc aﬁ:‘b‘?ﬁl NP tbhe anfesbr

t he precedlnﬁomEPaFﬁt mhereln the source of the phosphati IFD -
conponent is gh c 59%}91 osphat | QL
cogosmlm(ﬂpé co?d?ﬁ 4° & &Le reced‘p’% IEBcI g.;taraé?m whér evth{l&? he.
concentr at i on® %Fant‘hglblﬁospﬁaf‘ﬁlsilﬁn Cﬁ@ﬁbdﬂ@ntwat(eﬂ) ard | fkhehespecified
from5 to lScotipomenpts tA)r-(eD)ﬁ A liquid conposition. according to

[ e cqndensed phosphate ions
any of the3prec§dllr}_g;u(ilda ! composféfon tarclzcor ing to. Fc):1a:|.gt 1 or claim
2, wherein the groups 2 in the general formula I have
one of the following formulae:

- | cily
N/ /
z = -cuzn\
CHy
“and
CH,CH,0H
2 = —CH,N
CH,.
4, A liquid - composition according to any of the-
preceding claims, wherein the source of the phosphate
ion component (A) is phosphoric acid and/or sodium
phosphate.
5. A liquid composition according to any of the
preceding claims wherein the concentration of the
U/ phosphate ion component (A) is in the range of from 5

to 15 grams per litre.

6. A liquid composition according to any of the
preceding claims, wherein the condensed phosphate ions
are one or a mixture of more than one of the following,
namely pyrophosphéte, tripolyphosphate and/or
tetrapolyphosphate ions.

7. A 1liquid composition according to any of the
preceding claims, wherein the concentration of the
condensed phosphate ions is in the range of from 0.4 to
1 gram per litre.



are one or_a m of nore than one of the follow ng, nanely
pyrUﬁﬁEEEﬁE?gﬂLXLHFe—trlpolyphosphate and/ or tetrapol yphosphate ions.
‘ M“M‘)E B’position according to any of the preceding clains,
t “ \“ ntration . of the condéAsed phosphate ions is in the
ra

ge of from 0 4 to 1 gramper litre. . 23 8. A liquid conposition
according to any of the preceding clains, wherein the reduci ng agent

conponent is orée or A Iixpuid afonrrmselth.am oaecerd fRgf ¢d Oa\hﬁ)g,of‘aﬁﬁ@’ _
phosphorous aci o) us_acid lor salts, of said_acids. A
liquid conposi tpq"on ace d;éir?lg )518 % EF"?'hq" %"I“ﬁb"%l agRpt \ﬁﬁ@'Péﬁ"i?“tthe
concentration dfstone r@rju%l ngx&gent otommraarttha(r(:)one off the falgdewdhd,r om
to 3 grams perﬂaﬁé to.aoy_of the -
precedi ng ci ai ns a gl\t |1la Y g reﬁ#%‘é ﬁg&%bpg orczg\n&lt ARALPE ence
to any of the%ﬁﬁ sﬁl aciiBeess for treating a tin-plated steel -

surface, in whicch sai dlsqrdia&ec f@@i&@o&d aé%fafsgl b Oénirr%zth% 60
Seconds V\IlthaCOI'Tg Sltlon aGCcor di toay recelngcalms at a

tenperature inRHe® 09 FHALBS « JHRFPEN 1tzheA°B tratdomniof tbecl ai m

11, in which: th:edmmmxg aagenteapmpynénts (o) tile imargee ofahgenogOsiem arr] .
13.- A process tg,ccaor‘ﬂla}&t &1 or claim 12 and substantially as
e

herein describ i n-or vmt‘ﬁ re erence to any of the Exanples.
. _ 10. A liquid composition accordlng to any of the

preceding claims and substantially as herein described
in or with reference to any of the Examples.

11. A process for treating a tin-plated steel surface, "\
in which said surface is contacted, for a period of
from 2 to 60 seconds, with a composition according to
any of the preceding claims at a temperature in the
range from 22 to 80°C. )

12. A process according to claim 11, in which the
temperature employed is in the range of from 40 to
60°C. T

13. A process according to claim 11 or claim 12 and
substantially as herein described in or with reference
to any of the Examples.




