FROM: F. G. Hidalgo FOR: Mr. 8. T. Bowell,
. D.P.J.

CITY: Strongsville

SUBJECT: REPLACEMENT OF LEAD CONTAIMING FIGMENTS AND DRIERS

The following information is being sert to assist you in the replacement
of lead containing pigments and lead ¢rioers in these formulas which you
vwill need to reformlate to a lead-free bacis,

Replacenent o Leod Dricrs

-Considerable vork has been done by the Trade Saler Laboratory at the
Research Center in arriving at the Legt drier combvinations to replace
lead in the various cualiies that wve manufacture. PYrimarily, the re-
placement is based or addition of zirconium with ¢ slight increase in
the cobalt drier thal was previously jresent in the formula.

Where both lead and mangunese vere used, they have both been replaced by
zirconium, since the Jab found better results thal wey than if the man-
ganese was left in.

Where E-396 Lead Feeder Drier has beer used to prevent loss of dry in
the packapge, the additiion of calcium c¢rier in the prind has been found
useful since caleium appears to be absorbed prefercntially over the
remaining drier mectals.

I am sure you have scen recomumendatiors from various drier manufacturers
in which different percentages of zirconium, cobalt and coleium are quoted
as suggested replacements for lead. Since a greal. deal depends on the
particular vehiele systen employed, [ have sumnorized in Table { the old
-and nev drier combination of different types of trade products so that,

by referring {o this ltable, you may arrive at better starting points for
your own air-drying regiovnel formulations which lergely will be based on
these same vehicles. ’

How that practically @ll of your formliations t{hat contuin driers will

need to be re-written to eliminale leed, this will be the best time to

also replace the old {ashioned tallate and naphthenate driers, as well

as the high cost octcztes, with the nev high conceniration driers. E-303
(12% cobalt), E-325 (9% marganese), E-37i (164 zire), E-382 (6% calcium),
E-390 (12% zirconium) should be used in place of 211 the other naphthenates,
ocloates and tallates that you may hive in your {ormulas st present. By so
doing, you will gain & heac¢ start on cur vew raw raberiul simplification
program and will alsc benefif from enst savings,

One interesting item of juformation wlich came up in a recent discussion
with some of cur dricr suopliovs, was regarding the order of addition of
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driern,  Culciuvm, when used, i best added in the grind since it hias geood

vetting properties and it also will prevenlb cbsorpbion of cobalt by tha
pigwents. Whne remeining driers cen e added in any sequence desired, but

“anti-skinning agents shovld alvays be added last, afiher the driers have
been stirred jn. Oximes will peefeventially comylc( cobali and other

nwtalu. if the driers Lave not been ahsorbed Tivst bw the vehicle, and
Joss of dry could result if the anti-skinning agent is added first or if
is

it is blended with the driers for additioun to a batceh. Please keep th

in mind whon re-ueibing rour formulac.

wplecement of Iead Containing Flgeonts

e L e e A

Scveral suppliers have published bulletins on this subjeet. A particularly
rood one is Bulletin ICC-8 dated Septenber, 1971, issved by Teperial Color
and Chemical Department, Hercules Incorporased. Tbhis is an cight page
bulletin that contains many specilfic eccmbinations to illustryate replace-
mant of lead conbaining pignents, both for masastone and tink, ond which
also includes cost information. If you did not raceive this bulletin,
please request a capy Trom your local ¥mperial vopeesentaltive.

Civome Greens

Chromc green shodes con be matehed with a combinstion of 1L-30% liansa

- Yellow, 1~-209 Fersite ¥allow, Liltaonivm dioxide and either A-200 fron Blne

or A-116 Phthadocyanine Rive depending on the cost and durapility requive-

nents. A typlead ecoubinafion widch is used in ¥Y-955 Spred Gloss Shawrock
Green is 18 pounds ¥-830, 10 pounds §e.-2C3, 20 pounds L.30U and 4.5 pounds
A-136.  Lighter or darker sbades of preoon n111 ne obtained by incraasing
the llansa Yellow orxr the Fhthalo Blue, sespeetively.

Chemetron have announced nay bDlended pigments that will mateh speeific
iight, wedivm and Qark chreoie green shades, bub ve belicve this can beat
be done by arriving al our oun blend {ron pigreats that we now have in
stock ingtead of ada ine Lo ouny dnvenbtovy.

Chroms Yellows
Primrone Chrore Yellows such ag Je-115 axs Lost mabohied with the preencr
(10G) shade of Ionna Ycllow 'hi(h o hﬂVﬂ uot beon uvaing., I you need
this shade, try X305 i : Litanius
diozide and a s1ight & :gqvived for a
close mugei.

o

X

the lipght clivewe yollow shode sach an »omaiehad with edthee
~30% or L2304 Panan Yollowns phun tiLopion diexide ob o ratio of about 3:2

£-132 ean ba wabeled wilh nnsa Yellows
207 titoniva dioxide.,

~

A1 thie above »replacoaciis fov chromo yallews 21l be highor oost and
will @lso entail saecrixices in ble:ding waidl hoot vesistance, as well as
in llghtfastncas. -
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Where bleed and heat resistance are of greater importonce and light fusitnous
is 8 secondary considerution, a diarylide yellow such as Imperial’s X.zh'h
could be used in place of Hansa.

Where better gquality is required, regardless of cost, a more permancnt yollou
such as 11-1400 from American Hoechst- (code I~356) could be used.

tblybdate Ora ngc

l&alybdute orange is used primarily in comblnation with lzthol or BOW reda
to produce low cost, bright red shadces.

For air drying products, toluidine red (R-710) comd be used ss o replacoment
for the combiination of molylLdate orenge plus lithol or BOW rad. lowever,

for baking Tinishes, a diniiroaniline orange rcplacement svch as R-735 slould
be used. R-73% has fairly geod opacity and good Light fastness when used!

for masstone, bul, it is a bleeding pigment.

Again, for additional permanency, a higher cost organic orange pigment srch
as American Hloechst 12-1010 {code L-357) or 12-5000 (code K-752) wouvld lLnve
to be used. Thesc are cver three times the cost ol R-T35.

For a lead-free, bright red chede, R-6GL0 and R-OGIY couldd be used. R-GM0
at $3.00 per pound is a light-shade rod, while R-GM) at $4.00 per pound “s
a medium-chada red. Both witl be prootically non-bleeding anl will have
good permanency end baking resistance,

It is practicelly impossillde o supi's a specific »ecommendstion ror re-
placenent of each lead conbtaining pijnent in the tmy foveulations in wh cb
they are used. The above recommerdalions are, of nececsity. peneral in
nature but we believe Lhoy will Lie sneiul as atarLiag peirbs.

Keep in mind that wve stiondd endoavor to miuie oll Lhe rveplacements of leu:
containing pigments by usirge presentiy codsit yau materiule. It you hove o
color matehing problem, Lha rvoe of the COMIC vhich is availoble st monl
plants will ellow you Lo el a pood wppro:tinat.ion,

Some specific customer color staodocds mey neced to be modified in order ior
lead-free versions 1o be ecoromically feasible end of recasonable durabiliiy.

Flease be sure to include ju gour toluare Product hewelopment Reports amd
HMonthly Lettcrsof Commenis, the propress you have made in veplacing lead
containing pigments andt driecvs so thei this inforwation may L2 published
for geucral refcrence.
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LEFLACEMEHEY OF TEAD COMIAIRLNG Codone @, Ly

SURSLCT:
PIGMENTS AND DRIERS ) Pege Four
talble I
Product * Lead Drier * o Leed Dricr
Y-49 Glid-Tone E-3hl - 0.07% Py " E-303 - 0.05% Co
Hi-Gloss Varnish E-32h -~ 0.035¢ ¥ ‘ - E-390 - 0.10% Zr

E-30h - 0.05% Co
E-380 - 0.02h% Ca

0,0 Ca

7-900 Spred Gloss " E-396 - 0.51% Pb © E-382 -
‘Fnamel White ' B-382 - 0.034% Ca E-390 - 0.1l 2y
E-390 - 0.14% Zr E-303 - 0.075% Co
E-303 - 0.075% Co
¥-4550 Glid-Guard " £-396 - 0.78% Pu E-382 - 0.06(% Ca
Mlkyd Industrial ' E-304 « 0.085% Co E-390 - 0.1h% 2r
Ename) White E-392 - 0.076% Zr E-303 « 0.070% To
Y-hG00 Spred Lusire E-396 - 0.80% Pb)l o2 E-382 - 0.051Y Ca
Semi-Gloss Enumel VWhite ' E~34l - 0.42% o)™~ E-390 - 0.1h5% Zv
E-380 - 0.0k )% Ca E-303 - 0.057# Co
E-304 - 0.044% Co
¥-5900 Ultra Hide Gel-Flo CBE-396 - 0,58% Pb)l 05% E-390 - 0.13% 2r
Alkyd Semi-Gloss White E-347 - 0.47% ’ F-382 - 0.005% Ca
, £-382 - 0.023% Ca E-303 ~ 0.051% Co
E-303 - 0.051% Co

* Percentages shown correspand to metal content based on vehicle solids
(by weipnt).

FOR: Technical Directors

cc:  Regional/Avea Vice Presidents
Industrial Sales Managers
Plant Managers
Quality Assurance Managers
Mr. W. D. Kinsell, Jv,

‘* Mr., L. F. Long
Dr, 1. J. Kiefer
Mr. I. J. Foote
Mr. L. Nusser
Mr. H, M. Werner | cLD007182
Mr. E. J. Rona:
Mr, R, J. Havilang
Me, M. W, Malagn




