2198147 A CLEANI NG COWVPCSI TI ON FOR ELECTROCLEANI NG COLD- ROLLED STEEL The
present ifvention relates to a cleaning conposition for electrocleaning,
and particularly to a cleaning conposition for electrolytlc@!y}qigo?
cleaning cold-rolled steel with high curreBt density. If it

intended that a ‘thinner steel coil e manufactured, the steel work
can be subjected to the treatnent of cold-rolling. In doing this, a roll.
cool ant nust be added for dissipating the heatc%?nerated by mechani cal

rolling on the uGLERANING (CRMBOSETION ROR| BLE G CGOIRERELRED! o
the cold rollin q;eratlon rol | cool ant which primarily i ncl udes ani mal (”
.oil or n1neraL—gﬂLJﬂbgaLher with othor sails such as iron sout will be¥
| eft on the surface of the cold-rolled steel. Before the cold- rolled stei
work is subjected to annealing treatment, such soils should be thoroughly

removed f'romthfrb é‘”ﬁ?é’& 9h?{z%ﬁ@iBHerfegEE@‘éa'toOia' @%@ﬁxq‘g'éoﬁ?sition

cracked into carbon residue or ower carpon conpoun eri1 ous

to the quality gipd h%%&é?&@l@éniﬁgor esﬂkhanbaittei@ulaql ? o ang t@%éanzng

probl em mani fests 1t In a poor I ni Shing job g. poor adherenc
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wat er - sol ubl e soaps, its capabilities attacki ng organics
splitting este@%eelsyxtnunlgm cug@éaasaaﬁghx9rOX|de has been used as the
nost inportant alkali for netal cleaning. Particularly, its highest

conduct i vgty TEendealts i tisin intesdedsi bhatcogpordinner elsxwée Dl yeofl be
cl eani ng Tonposi-tion. It has been also described that when conpounded
mﬁt@/ manufactured, the steel work can be subjected to the
treatment of cold-rolling. 1In doing this, a roll cooiant;
must bé added for dissipating the heat generated by
mechanical rolling on the surface of the steei work.
10 Therefore, subsequent to the éold rolling operation, roll
coolant which primarily includes animal oil or mineral oil
together'with other soils, such as iron smut, will be left
on the surface of the ;old-rolied steel. Before the cold-
rolled _Steel work is subjected to annealing treatment,
s such soils should be thoroughly removed from the surface.
Otherwise the residual oil smudge will be cracked intoﬂ'
carbon residue or a lower carbon compound which is
déleterious to the guality of the surface of the resultant
steel plate, and this problem manifests itself in a poor
20. finishing job, e.g. poor adherence in electroplat;ng.
Due to its propefty of saponifying fats and oils to make
water-soluble soaps, its capabilities of attacking
organics and splitting esters, sodium or potassium
hydroxide has been used as the most important alkali for

2% metal cleaning. Particularly, its highest conductivity
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~surfactants,, silicates are the best enmulsifying and 5
{ﬂéﬁlqccylating agents of all the alkali. Also their excellent buffer
fwnction in high basicity nake them necessary for long-life el ectrocl eaning
conpositions. On the other hand, silicates @an be a possible source of
troubl e in subsequent plating operations and thus are 10 suggested not
to be included in the cleaning conpositions for sone netal cleaning
processes. Sodiun1oFéhosiIL§ate hasageen reponted as one siljcatg}mhic i S

s. 3Bhett i

wi dely used in st&&M9EFRand 1REERFAR'E FRAPCRERN r AP arf1SPEES Iﬁic.

role in 15 co . gpal RiRg formulations in the case that little
or nq;phosphate S %gghkgg Fﬁ%kggég}g?ﬁe nost wi dely used chel ating agents

L0 eval ol eaner s1gr enagdi YAkl UG9ER! Beskiind WHaY ! el | | Al Radd with

EDTA. These conpounds can soften water and tie up many nmetal 1ons so as to

enhance 20 t hguekgaBhREsef f'e'galll%aka@ Cla@aneithe BNt lomu ELEF LAY Ntang

surface and interfacial tension w help in washing out the oil from the

surface. sbwevergegpeethlatingel agehts off a3urf abeantalkdlsi. | NAOEd antheir
in electrolytic cleaning. Though nonionic surfactants have 25 been

used i n conbi nati ercelliénani bof€eri n fanek iand  inphdghc| dmseici tyt hayakeayvethem
not been positively disclosed or suggested to be used in el ectrocl eaners.
Only the .ani oni ¢ nepessaryufbaciangsliife ledectdiosdleadsnd orcanpopit pore. ofon
3 electrocleaning. Finally, it is particularly desired in high-current-
density el ectrocl &bfi ngthersebasd .a Sddidicaseison oM A FaRAFR P IM| tPuERE e Of
good defoam ng properties, because in electrocleaning with high current
density, .an enor nSHQURKBund Nof SHPEEIYERtaRd abiNFe PREFALARNS; angd i Hps | sare
to volunin?us foans whi ch _adversely_cayse current I%fs %Pd . "

S _ 0 suggested not to be included in the cleaning compositions
for some metal cleaning processes. Sodium orthosilicate
has been reported as one silicate which is widely used in
steel cleaners. .

Chelating agents have acquired an important role in

15 conventional cleaning formulations in the case that little
or no phosphate should bé included. The most widely used
chelating agents in metal cleaners are sodium gluconate,
trisodium nitrilotriacetate and EDTA. These cbmpounds can
soften water and tie up many metal ions so as to enhance

20 the cleaning effect of the cleaners.
Evidently, decreasing surface and interfacial tension will
help in washing out the oil from the surface. However,
sﬁecific selection of surfactants is important in
electrolytic cleaning. Though nonionic surfactants have

25 been used in combination with anionics in soak and spray
.cleaners, they have not been positiveiy disclosed or
suggested to be used in electrocleaners. Only the anionic

‘ .
type of surfactants has been disclosed for the purpose of



affect the efficiency of the electrolysis. It is known that . ]
hexamet hyl enet etram ne can be used as a pickling inhibitor in hydrochloric
and sulfuric acid. However, to the know edge of the inventors, no . - 2N

3

literature has discl osed hexanethyl enetetramne 10. used in a fornul ation
for electrolytic cleaning. In view of trméfact that conditions needed for
conducting a electrolytic cleaning of a rolled netal sheet with high
current density are very unique, to figure out -a suitable cleaning

formul ation @&hr&%ewmgt ommsit, "Rl 1§ :ﬁ?ﬁdﬁ%ﬁ?ﬂ@ééﬁ@d iiﬂ"ﬂl{g\ie&ﬁ‘?@nt- |
enor Nnbus anoun experinments in li e general . teachi ngs as -
di scussed abo‘%’.’ﬂ"lh ei@%"r"&i?ﬁ'!&"ﬁ o, sﬂ'l%""’pgeg "?tht%n‘ifli1 SHriagtapts,yh =
conposi ti on fikaveegemi defodming|propaitdes ngcauded in odleetrclesingr i thonpgh ses
an al kali net roxi sych [ ' rQxi de, :
silicate, andalar r%ﬂ-%hl: ’su%f"g%zfn glg i%gﬁeﬁfﬁﬁﬁﬁﬂgﬁ ggh%' rree‘ﬂ%%)‘fesarmunt
of lauryl 20 8ivipgyniseoeyrluginoug| foampathigh adverseldy cqauge currend lassyande

oxi de units igrfelde tHel efftikbtencynée dh&idlebtIys{¥, of nonyl phenyl ethyl ene

gl ycol ether. By vjrtue of i t Wo, non-i oni c._surface-acfive agents in
such anounts, exce#fr.iﬁtei_‘"ﬂ'é‘? gg% ﬂ%@ﬁ?ﬁ&%ﬁmﬁa canPe Haed a2 @ gifg"k&L‘F&)am ng
agent i s greaidhibdiemy msgdrochldiriefandahilfur ichacisd.| iHoaéwer,itd tiedknonledge
orthosilicate I ' S ' prefe I '

conposi tion %%nhgi %n\%épgorﬁsgoﬂgtci&%étymﬁgr%ntm °ﬁ%‘rg’h¥“%{m’%€3‘5?%"‘ﬂ%e

hydr oxi delO f r é3gd2&n ta ferpulatiopnfor gleqtirghxtiss ckegRingm ort hosili cate and from
0.1 to 20 percent py wewgbt tHe mast i ErHaitC cohdftacks arlelisE MFEBbndubbing a

i nclusion of spdi thosilicate in ihe cl eani [ t] 3 t

only ' nor easeS RS RSP S1Enpioehr’s it eiCagialoihegP i PERIEN sttt Hepatte (e
formation of are very lunique,oto sfiigicomutli axdudtabitei cleaning dofmakia whpctot ect™’
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t he anneal i ng procedure, u roblems are ' encounter guite often
with theld usexpegimentgnindighinof the generatteaehingsiasgdlsayssed abeyes. ) In
accordance w th anhi laecorapes witi théippesenteiiveation', r ¢l daring 2dmpsyiceon by

wei ght  of hex%ga Ei‘é’ét?@f‘g}t%&ﬁ?‘ &%ahfngag&%gréﬂegsstggﬂoppic%jnﬁrises an alkali
metal hydroxide such as sodium or potassium hydroxide, a silicate, and
a non-ionic surface-active agent that includes a major amount of lauryl
20  polyethylene glycol ether with an average of 10 ethylene oxide units in
the molecule, and a minor amount of nonyl phenyl ethylene glycol ether.
By virtue of adding two non-ionic surface-active agents in such
amounts, excellent defoaming can be obtained and the need of defoaming
agent is greatly decreased. Preferably the silicate is sodium v
25 orthosilicate. It 1is especially preferred that the cleaning .
composition contain from 20 to 60 percent by weight of sodium —/
hydrokide, from 20 to 60 percent 'by weight of sodium orthosilicate and
from 0.1 to 20 percent by weight of non-ionic surface-active agent.
The inclusion of sodium orthosilicate in the cleaning composition can
30 not oniy increase the uSabl_e life of the cleaning solution, but also
 causes the formation of a thin layer of silicon dioxide which can
effectively protect the surface of the cleaned steel sheet from
scratching and sticking during the annealing procedure. (Such problems
are eneounﬁered quite often with the uée of conventional
35 electrocleaning compositions.) ' '
In accordance with another aspect of this invention, from 1 to 20
percent i:y weight of hexamethylenetetramine is added so as to inhibit
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4_.the phenonenon of overvoltage, which develops during electrolytic
cl.eaning. In accordance wth a further aspect of this invention, from1l to
20 percent *by wei ght of a chelating agent can be added. The chelating 5
agent is sodiumgluconate, trisodiumnitrilotriacetate or a m xture
thereof. Oning to the incorporation of the igchel ating agent, cal ci um and
magnesi um as well as other heavy netal ions, will- be sequestered and
prevented from contacting sodiumorthosilicate and the stearates resulting
from.saponi fi catheorphengueapef of eovervoltagent Walrhofdevelops uldieing0 elestrodyt iehi ch
affects the conghuahing ty of the electrocleaning solution and contam nates
the Syrface of the steel sheet, will be substantially elimnated. The

fol | oW ng exenpl ary Impecnrdaseswithea fusthercasnest of] Fhis iniensiorof frame 1 to

present i nventizo peréknthisy weightt ofra amstmgest;em dannbé added.hernkSchelatge Of

E) P![ ﬁolsmlﬁr:];!ten 1éggk1§gsog?t%ﬂ%?r{%g iggdiufoagttktggtr d?g' i 9Fn2 mixture

nitril otriacet athereaf0 Qginzaﬂﬂyﬂhepbnwphlgﬂtém ofl $eeicheldtdng lagentig caieium
formula [err] [ﬁid lnagrﬂasmm “QQYJelIP*B%“}SEh&I Hadﬁnﬁeahyf&.ls th@fbe \A!ealféstbﬁe% the

20 formula [err exam ne are m xe orm a basic Cl eaning
conposi ti on and %Y)eqtﬁ? ch‘ﬁmc‘?%ﬁﬁéf’ﬁomi&ﬂwn?&ﬁéé% find dihe; %"""&HGE?)‘ to
t he basic cl eanrmlcmmm isaporiifieatien Lp 'I!B%érprevmghﬁrmaeion oifeindvaable

el ect rocl eapy N0ge 50! Wi ass ngkﬁstggyfdhggﬁiﬁgt&‘)%? Q@ro%ﬂa%} g 1§1||; snlejl ng

to wash the conveyad cold=ro the s
and is then sprﬂlﬁéeoﬂﬁw@fﬁeﬁl% sunfaee of - thenatee) sheety H&&PP@!@BMIAQII ank
for the el ectroglimanaged.process. In the el ectrocleaning the cold-rolled

I b hed hode, whi .
sieel (8,00 sahed | BTl e SO el AR BRI e
cold-roll ed steef thehpregént imwerntdoncand sbauldomot bé conbtruedass limitping the

di sl odge t{ie gsQide oftHiSiiRvédtaBROUSI Y brings fresh solution up to the
surface. No dep03|t|on on the steel anode appears even after a perjod of
time: it is believed!®0 kg sodium hydroxide, 200 kg sodium orthosilicate,

100 kg sodium gluconate, 100 kg trisodium nitrilotriacetate,
100 kg lauryl polyethylene glycol ether having the formula C,zﬂés-o-
(CH,CH;0) 4o-H, 10 kg nonyl phenyl ethylene glycol ether, which has the
20 formula 09H19-06Hu-0-(CHZCH20).-H, and 10 kg hexamine are mixed to form
a basic cleaning composition and pumped into a ecirculation tank.
21663 kg water is added to the basic cleaning composition to make up 3%
by weight of the basic electrocleaning solution. The basie

. | o electrocleaning solution is used to wash the conveyed cold-rolled steel
25 at the stage of brush scrubbing and is then sprayed into a high-
N s current-density electrolytic cleaning tank for the electrocleaning

process. In the electrocleaning the cold-rolled steel to be washed is
made the cathode, while the inert anode is made of steel. Due to the
evolution of copious gas at the surface of the cold-rolled steel, the
30 mechanical action of the gas helps to dislodge the soil and
simultaneously brings fresh solution up to the surface. No deposition
on the steel anode appears even after a period of time; it is believed
that this effect is due to the inclusion of hexa_nii_ne. As a
_ consequence, no light fault caused by overvoltage occurs when utilizing
35 the electrocleaning solution according to this invent_i_on as opposed to
an electrocleaning solution without hexamine. The advantage of the
addition* of hexamine in the electrocleaning solution will be



that this effect is due to the inclusion of hexam ne. As a
consequence, no light fault caused by overvoltage occurs when ut|||2|ng 35
the el ectrocl eani ng solution according to this invention as opposed:to an
el ectrocl eani ng solution w thout hexam ne. The advantage of the addition
of hexamine in the el ectrocleaning solutign will be 5 illustrated bel ow
It is to be noted that adding |auryl polyethylene glycol ether having the
formula [err] and nonyl phenyl ethylene glycol ether, which has the fornula

[err] as surfaQasteited cbedgrnt Itifs soice ﬁomomrﬂ bdlﬁn@tia%b?ﬁ pRllyévng Bérleent 5
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surface-act i vathydene glyedll ether) | which asethe) Eormula Tyl yrlgdly €0-¢ Cl50ig0)2dini ng
solution is cgy 'ﬁ??ﬂi—ﬁéﬁv@ehgé:ﬂ:%d 14 Os Jéaear BFdde{:‘id%t 'aeeafr@n&n ex g*ﬂfer&rmunt

of el ectraocl eani ng nsuned be su pl emente

frequent |y befefoaning |°sffF%fC| %I%ﬁ’e&moﬂefﬁébﬁ%xf“ﬁé ulgserfasing ythe he

col EI rogl eﬁ Séorslmptioh @fi defoantigyiagentse Thé lerhedtiveress dmth&eoﬂqtnal tignse |
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practice, it has b'@@nuﬂ%r@ée'?mlmli% @oletiongigfeol hectiedsand eptrnedctocani ng

conposi tion aggePRAradakYod. €ihik. kg AR oMBLRE aﬁe@iedesom%ﬂﬁst fy1uigduci ng
1 ton of teel Iate At tge sa anode devel ops

rat her sl H"‘?%éh%]é’r 5@‘&?52?%%‘?1 éfﬁg‘e"tt;*é’efﬁ?ﬁ Iiﬁsg s freeinepdabed, s,

In .view of t hﬁaxsll:bwnéet/eiseprrent of anodic overvol tage, consunption of

el ectricity can besiidulsy P \GHEDES14 Y1 | 1aB0 MO Ruild EfLoTll] e

left on the surfa |c1enly al l'eviate i ng of the-

surface of t heetsHaiarybn khe hotzripae itaak é?ﬁethEﬁt“EFgf o® PApanliness ofr ehe ded o’

by a conbi nat s@Taéd of @he areSubeintasteent plﬁtenQBYAssﬂbﬁ’dN by ety wabér -8hedkol
L and15a n@és% as very satisfactory.

In practice, it has béen found that only 0.367 kg of the basic
electrocleaning composition accompanied by 0.018 kg defo‘aﬁing agent is
needed for producing 1 ton of steel plate. At the same time, light
fault on the anode develops rather slowly, so the average operation

20 time can last for 172 hours. In view of the slow development of anodie
overvoltage, consumption of electricity can be reduced. Furthermore,
there is enough silicon dioxide left on the surface to efficlently
alleviate the problem of sticking of the surface of the steelwork.

To show the exéellent 'dé‘t‘oaming effect provided by a combination s

25 of a minor amount of nonyl phenyl ethylene glycol ether and a major

amount of lauryl polyethylene glycol ether with 10 moles of ethylene s

" oxide, two electrocleaning solutions, i.e. CTY410 and CTY412, are
prepared for testing the defoaming effect. CTY412 is prepared by

. ': E-ep'e_ating' the same procedure as for the preparation of the above-
30 mentioned basic electrocleaning solution, except that no -hexamine is
' included and water is added ‘to make up 3% by weight of electrocleaning
solution. CTY410 is prepared by repeating the same procedure for the

~ preparation of CTY412 except that nonyl phenyl ethylene glycol ether is
"not included ‘and water 1is added to make up 3% by weight of
35 eleetro.dleaning's'olu't;i'on.' In other words, adding about 0,01% by weight
"~ of nonyl phenol ethylene glycol' ether to CTY410 will form
electrocleaning solution CTY412., The test of the defoaming effect 15
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anount of .l auryl pol yethyl ene glycol ether with 10 nol es of ethyl ene oxi de,
two electrocl eaning solutions, i.e. [err] and [err] are prepared for
te§t|ng t he' def oami ng effect. CTY412 is prepared by repeating the sane
procedure as for the preparation of the above- 30 menti oned basic

el ectrocl eani ng sol ution, except that no hexamine is included and water is
added to nmake up 3% by' wei ght of el ectrocleaning solution. [err] is
prepared by repeating the sane procedure for the preparation of [err]
except that nonytonguetsd fei NomyerE agl yCTYl1@tdwebrdingnes thensdmd o 73amEcHGs, er

i Sfds@? &?d?@wdﬁﬁigehiboﬁv W{Jtremcgi? r g, Prers RdieBrod 8 Mmﬁg
glycolY ether tset otvyAnQTabdelI. form el ectrocl eaning sol ution CTY412. he

test of the defoaming effect is 6 conducted for CTY412 and CTY410
according to the ASTM D1173 net hod. The hei ght of foamin the respective

sol utions over a period of tinme is set 0'963 B Yable|. 5
TABLE | CTY410 CTY412 S CTY410* . CTY412* hei Qt
hei ght hei ght CTY410 hei gR¥4iRnme oFTM&Pn CT¥ALESam
of foam of foam grri n) n},
(cm) 10.0 . 3.5 ~height 1 7 height 19 .
2.0  1time  of foam = g gof foam °I"o - 5“5““
0.8 L, (miB) (em) 1. 55 (E“ i
1.0 1.0 2.0 1.0 0.7 .
0.83.0 0.7 8 %% 3 ol 1.2 0.712:9 %40
0.5 0,1 | 0.5 0.5 20 5.0y, 0.5
0. 0655 2.0 0.3%%0 the el ectgfoo(zzl eani ng sol utions
CT 10 and CTY412,ape respegtively 0.8 2.0 1.2
15 1.5 1.2 0.7 1.0 1.0
2.0 1.0 0.7 0.8 0.8
3.0 0.7 0.3 0.7 0.7
4.0 0.5 0.1 0.5 0.5
0.3

20 g9 0.5 0.1 0.5

* To the electrocleaning solutions CTY410 and CTY412 are respectively
added 0.5% by volume of rolling oil which éomprises about 45% by weight
25 of animal oil, such as tallow oil or lard oil, and 45% by weight of .
mineral oil as well as a slight amount of emulsifying agents and other
additives. The rolling oil is left on the surface of cold-rolled steel
after the cold-rolling treatment.
It can be noted from the lower height of the foam in testing
30 CTY412 that inclusion of a slight amount of nonyl phenol ethylene
glycol ether greatly enhances the defoaming effect. To demonstrate the
excellent capability of hexamine of inhibiting overvoltage on the inert
steel electrode, nine sample solutions as listed in Table II are
prepared. For
35



added 0.5% by volune of rolling oil which conprises about 45% by wei ght 25

of animal oil, such as tallowoil or lard oil, and 45% by wei ght of m ner al
oil as well as a slight anount of enul sifyi ng agents and ot her additives. . .
The rolling oil is left on the surface of .cold-rolled steel after the

cold-rolling treatnent. It can be noted fromthe | ower height of the foam
in testing 30 CTY412 that inclusion of .a slight anmount of nonyl phenol
‘ethyl ene gl ycol sémbdatdnegat | yosesthaiosst it drel eled Dmgri sgletient whiohdaasnsbeahe
t he excell-ent capability of hexam ne of inhibiting overvoltage on the inert
steel el ectrodepsednefoanplithres daymsimelecteecleaming e thear eopdepal bl
For 35 sinulating used el ectrocl eaning sol'ution which has been usea”
for three dayssheedl cesr nenddonef abave col 10 rRPm -¢oreertrationenfi Aty .c.
above, 70 ppmconcentration of [err] ion is added to CTY412 to act as a
control soluti éden iyhaedded to CBR4F2t0 tackhras tabCPREERAL| nSThBEEOn,. The

" TABLE Il Sanpl e Added Fe EIectronS|s Vbltag deposi ti on No.
conc. (pp®) =  testj gesults are gphated oip 5 tt) surface 10
control 70 2 m n - 12->20 [err] 1 70
2 hrs 12 >12 APBLE 1 2 hrs 12->12
No 3 le. Ad %r Elec 131;395 soil:age dego79 1ﬁn
< 5 nin Sappis20 A P | ge.  on‘a
12->20 [err] y < % - 3% 720 su&gge
70 <5 mn _ 12->20. [err] 9
mn 10 12¢8nto1 [erd 20 NOTE: 2 min = 12-320 Fe203+S102

1 70 | 2 hrs 12-312 Mo o
2 70 2 hrs 12-312 No
3 70 < 5 min 12-220 Fe, 0, +Si0y
4 70 < 5 min 12-320  Fe,0,+Si0z
15 5 70 < 5min - 12-320  Fe,0;+5i0,
6 70 < 5 min 12-920  Fe,0,+5i0,
7 70 < 5 min 12-920  Fe,05+Si0,
-8 70 < 5 min 12-520 Fe,0,+5i0,
9 70 < 5 min 12-920  Fe,0;+5i0,
: _ 2
20 NOTE: . W,

‘1. ‘Sample 1 is prepared By_adding 0.1% by weight of
hexamine to CTY4l2.
2. lSamplé 2 is p:ep;zéd by adding 0.2% by weight of
hexamine to CTY412

. 25 | 3. Sample 3 _is prepgréd by'adﬁing 0.2¢ by weight of
trlethylamlne to CTY412; | .: 
4. Sample 4 is prepared by adding 0.2% by weight of
diphepylamine to CTYQlZ.
5. Sample 5 1is prepared by adding 0.2% by weight of

*

3



”yu Sanple 1 is prepared by'adding 0.1% by weight of hexam ne to
LIY4A12. 2. Sanple 2 is prepared by addgng 0.2% by weight of hexam ne
ito Cty412 25 3. Sanple 3 is prepared-by adding 0.2% by weight of
triethylam ne to CTY412. 4. Sample 4 is prepared by adding 0.2% by

wei ght of di phepylamne to CTY412. 5. Sanple 5 is prepared by adding
.0.2% by weight of cycl ohexyl ami ne to CTY412. 6. Sanple 6 is prepared
by adding 0.2% by¥®ipexstanipeopp G¥Ad2r0 CTY412. 7. Sanple 7 is
prepared by addi ng 0.2% ‘wei ght of -but yn-.1, 4-di ol. to CTY412.
B Pl o) 5 € Sumnl snysRarRaTet by AFOI 2t B weignt of

2- mey.capt obenzot hi azol e. . 9. . Sanpl e LS -prepared by addi ng 0.2% by wei ght
ofnﬁié,3-benzothi%ﬁEE%PyiﬁmlnenFP c%&ﬁizbe seen-that inclusion of

hexanet hyl enet et ram n I ghi Bi_t UL prisi e t € ..
deposition of fe?'ri cg%'ﬁ?g% and glsl-i B%%ga%ﬁ%de' or?%tdﬁg‘gs)t% acebf tmeelgapntode‘),f
which is | i'eved,t S vat¥el tag Ri,Ng el ectrocl eani ng. Though sone
ot her picKling iﬁ%iéﬁ?g#s?'§58589 E%CETQgéZZ-butyn-l,4-dioI and

cycl ohexyl am ne ag shgupsibn gabkg | brBRusdeeR Wadinge® .y | S JUIMISE 0t
no desirable effect _canpte ogtained?r_gé mﬁt%@ hexé#@fhylene?@iranine. Tﬁ%
nmechani sm of inpipbiéQPtobénzeBengazbley by using _
hexanet hyl enetetramne 1s not very clear to us. It 1is 20 bel i eved
that probably i9s Samplendl esupgeparedgby adddng @c2tobydaedighoapebility
to the steel surface accounts for its excellent inhibition of deposition.

I n addi ti on, _ 1,2,3-benzothiazole. :

»

U

10 It can be seen that inclusion of hexamethylenetetramine
can inhibit to a éurprising eitent the deposition  of
ferric oxide and silicone oxide on the surface of the
anode, which is believed to cause overvoltage during
electrocleaning. Though some other pickling inhibitors,

15 . such as 2-butyn-1l,4-diol and cyclohexylamine as shown in
Table II have been utilized for this purpose, no desirable
effect can be obtained, as with hexamethylenetetramine.
The mechanism of inhibition of deposition by using

o hexamethylenetetiamine- is not very clear to us. It is
20 . believed ghat probably its high ‘molecular weight and

'~ electron donor éépability to the steel surface accounts
for its exCelient inhibition of depositibn. In addition,

hexamethylenetetramine is not easily oxidized.



hexanet hyl enetetram ne is not easily oxidized. CLAIM5 1. -~ A cleaning -

,conposition for electrolytically cleaning cold-rolled steelwork conprising . E
an al kali metal hydroxide, a silicate, and a non- ¢ omi five, ¢ ¥
agent that includes a major amount of |auryl polyethyl with

an average of 10 ethylene oxide units in the nolecul e”mmﬂmmﬂ”@.munt

of nonyl phenyl ethylene glycol ether. .2 A conposrti on @s I n

Claim1, containing from20 to 60 1  percent by weight of the alkali

metal hydroxide, from20 60 percent M€l ght of the silicate, and from
0.1 percent to 20 percent by wei ght of on-ionic surface-active agent:
3. A conposition as claimed in daiml or 2, in which the silicate 15}:'

ihsdpot az si um pr t hoicléahg e@ﬁpﬁﬂdimﬁc‘j kh@&ﬁ-b?ﬁ%&ldﬁn@lehhﬁ)gakkﬁd#oﬁféd?! /-
ydroxi de is U roxi de odi.u drqxi de. 4. conposi tion
as claimed i n&%%;ﬁ %ﬁegwgflg‘ﬁn%" Ti.‘)%eoﬁfetlaﬂ] '\Xﬁf‘eﬁé?hé V\éiiﬁﬂYe'r 5?406 BNt he
sai d |aur@ pbinjet sytfase-agtyve|agenhethato includes28 majoircapburdt fofl aaeryyl ycol

- is 9-10: 1. 5-polyeﬁxﬁ@ﬂ@%i#dlo&hercﬁﬁhWa#éf‘a@é‘%fqﬁeet%&lgéab el (il fh that
further conprjses hexanethyl enetetramne. 25 6. conposition as
claimed in O Hiepetecple.andp pingr amgunk o romdxeheoy hyetbyianetglyaphether.f r om 1
to 20 percent by weight. 7. A conposition as clainmed in any one of .
Clainms 1 to fur | Sin 0 ,.,perfcent b i f

chel ati ng _aggzn’t_. %Qgﬁp& éw’g\sdc}r?pg%’il{mlgg]ngpatg?%ﬁ'aijfre?q%ﬁiﬁngi ﬁf"ﬂg%ng‘wﬁ%ch t he
chel at i ngl-agepreent by eighlyofcieaatkald resalibydroxide, IFoom RAcet 60 peocert ,
m xture ther agf wefght of the 80IRALE| iafd frad _0.?3}@&-5@1@'td Bo pehd! M byl weignt

substantial| yof %ﬁe ?E%n-iorr]z%eslur} ggeo-ra%t veesggrelntt?..e
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3. A composition as claimed in Claim 1 or 2, in which the silicate
15 1is potassium orthosilicate or sodium orthosilicate and the alkali metal
hydroxide is potassium hydroxide or sodium hydroxide.

y, A composition as claimed in any' one of Claims 1 to 3, in which
‘the weight ratio of the said lauryl polyethylene glycol ether to nonyl
20 phenyl _ethylene glycol is 9-10:1.

5. ~ A composition :; claimed in any one of Claims : :0 4 that further
comprises hexamethylenetetramine.

25 6. A composition as claimed in Claim 5, in which the amount of
' ‘hexamethylenetetramine is from 1 to 20 percenb by weight. -

7. A composition as claimed in any one of Claims 1 to 6, further

comprising from 1 to 20 percent by weight of a chelating agent. |
8. A composition as claimed in Claim 7, in which the chelating agent
is sodium gluconate, trisodium nlitrilotriacetate or a mixture thereof.

9. A composition as claimed in Claim 1, substantially as
35 hereinbefore described. '




