, June 2, 197?

FROI: F. G. Hidalygo FOR: Mr. Wm. Tomc,
D.P.J,
CITY: Strongsville

SUBJECT: REPLACKMEMYT OF LEAD CONTAINIHG PICMEUTS AND DRIERS

The following inform:tiion is being sert to assist you in the replacement
of lecad containing pigments and lead <¢riers in those Fo:mulﬂs vhich you
will need t0.reformulate Lo a lead-frece basis.

Replacoment o.” lead Dricrs

Conziderable work has been done by the Trade Sales Laboratory at the
Research Center in arriving at the best drier coabinations lo replace
lead in the various cualibties that we manufacture. Primarily, the re-
placement is based on addition of zirconium with a slight increase in
the cobalt drier thal was previously yresent in the formula.

Where both lead and nenganese vere used, they have both been revlaced by
zivconium, since the Jab found better results that way than if the man-
ganese vas lei't in.

Where E-396 lecad Feecer Drier has beer used to prevent loss ol dry in
the packape, the additiion of calcium ¢rier in the pgrind has been found
useful. since calcium nppcars to e abrorbed preferentially over the
remaining drier wmetaly.

I am sure you have scen recomnendalior s frem varions drier manufacturers
in vhich different poxrcentapes off zid Jcou1um, cobalt and caleium are gquoted
as suggested replacewentas for lead. £ince a great deal depends on the
particular vehicle s)stem employed, [ have sumrarized in Table 1 the old
and nev drier combinciion of different types of trade products so that,

by referring to this table, you may arrive at better starting points for
your own air-drying regional formlations which lergely will Le based on
these same vehicles, :

How that practically €1l of your {ormwlations that contain driers will

nced to be re-uritter to cliwminate leod, Luis will be the best time to

also replace the old fashioned tallaic and naphthenate driers, os well

as the high cost octcatesn, with the ncu high concentration driers. E-303

(l?é cobalt), E-325 (0% ranganesc), B-371 (l)p zire), B-382 (6% caleium),
-390 (12% zirconime] shondd be used in ploce of 211 the obher naphthenates,

oatoatc and Lallates thai you may have in your forswlas al present. By so

doing, you will pain ¢ head sbort on cur ncw raw maberis) simplification

propran and will alse beneiit frow eort savings.

One interecting iton of information vlich came ue in a receant discussion
vilth some of our dricr cunplievs, was regarding the order of addition of
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diiers, Calcinm, when used, is best added in the grind since it has good
wevting properbtics and it also will provent absorption off cohialt by tho
piguents.  The remrirning diiers can be added in ony sequence desired, but
anti-skinning agonls should elways be added Jlast, after the dricrs havo
been_stirvred in. Oximns will preferentially couplex coball and other
mébalu, it the driers have not been absorbed fHrst by the vehicle, and
loss of dry couvld reculc if the anti-skinning agent is added firs L or if
it is blended with the driexrs for addition Lo a batch. Please leep this
in mind wvhen re-writing your formulas,

~p110~w1u of Lo W‘(JUJQ‘UHV’]UPW“HL»

Sceveral supplicrs have pdb1iahed bulleving on this subject, A particvlarly
(ood one ig Bulletin ICC-5 dated Septenber, 1971, Sssued by Twperial Color
and Chamnical Departrent, Hercules an01y310ucd. This is an eight papge
bulletin that contting many specilic cemhrinations to illustrote replace-
ment of lead containing pigments, both for wasstonc and tint, and which
also includes coat infoveniion, I you did not receive Lhis bulletin,
pleage request a copy Trom your local Imperinl representative,

Chrome Greens
Chrome gieen ghodes cun ha matehed witl 3 combination of L-30% HNanse
Yellow, L2070 Ferpite Yallow, Libanivm dionide and cither A-200 fron Biue
or A-3)0 Phihalocyaunine Rine 2epending oa the cost and durapility requ:
aents. A Lyplend cotbination which is used in Y2909 Spred Gloss Shaarvock
Green is 18 pounds #8390, 10 pounds 1-20), 20 pounds L-304 and 4.5 pounds
4136, Lighter or durker sbades of greon will be obtained by increasing
the Hunga Yellow or Lhio Dhihalo Dlue, sespoactively.

Chetetron have cnponneat v blandﬁd pigaents thet will match specific
Light, wediva and dovk o greain shindz2s, bub ve beliceve this con bast
be done by arvviving ot one oun bBlend {ron pipments thalt we now have in
stock instead of adding to our inventory.

Chrowe Yellous

Primrogse Chivome Yellows auch an I-115 #r2 best matched with the greenc:
(L0G) shade of Lansc ¥Yollow vhich vie have not been vsing, I you need
this shade, try XR05L hupl”r° Tedlow 103 fyen Japerial,  Some Litaniua
dioxide and @ slight addiiion of J-2069 Farxrite Yellos is rceovired for a
cloege mateh.

The light chrovwe yellow shade such as 1-110 can be motehed with either
I~30L or L-30% Danse Yelloss pians ticanion dioxide at a ratio of about 3:2.

Madivm chrome yellow shodes such as I-1323 can be satehed wibth Hansa Yellovs
by bLlending appvoximntely 105 1-300, 30% I.305 and 30% titenivn dioxide.

All the above replicencrts Tov chroms yellows will be higher cost and
Vill also entnil sneviiices dn bleeding and heat veuisbance, as well as
in lightlTastness.
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Where bleed and heat resistance are of greater importance and light fasiness
is a secondary consideration, a diarylide yellow such as Imperial's X.-2hth
could be used in place of llunsa.

Where better qualily is required, regardless of cost, o more permanent ycllou
such as 11-3400 from American Hoechst (code’ [~396) could te used.

Malybaate Orange

HMolybdate oranpe is used primarily in combination with lithol or BOR reds
to produce low cosi, bright red shades.

¥or air drying products, toloidine red (R-7120) could be used as @ replacesent,
for the combinaliou of molybdate orrnge plus lithol or BOM rod. Ilowever,

for Laking finishes, a @initroaniline orvange repliacement such o5 R-735 should
be used. R-735 has fairly good opacity and good iight fastness when used

for masstone, but it is a bleeding pigment.

Again, for addilional permanency, a higher cost organic orsnge piguent snch
as funerican lloechst, 12-101C (code 1~3%7¢) or 12-5000 (code R-752) would have
to be used. These are over three Limes the cost of R-735.

For a lead-free, bi-ight red shade, R-GLO and R-G4) could bec ascd. R-640
at $3.00 per pound is o light-shade »nd, while R-6M) at $4,00 per pound is
o medium-shado red. Bolh will be practically non-bleeding and will have
rpood permancncy and baking resistance,

1t is practically impossible to supply o specific recommendation for re-
plucement of each Jead containing piguent in the wany formulations in which
they are used., 7The above recormendalions are, of necessity, (eneral in
nature but we believe they will be useful as starling points.

Feep in wind thot we shiomld cndeavor o0 malke all the replecoments of lead
containing piguents by uwsing presently codad raw materials. It yon have a
color mastching problem, the wae of the COMIC vhich is available at most
plunts vill 8llou you to (b a pood cpproximation.

Some speeific customer color standards may nced to be modified in order ior
lead-free versions to be coopomically feasible and of veasonable duvability.

Fleose Le sure to include in your Ciure Product bevelopment Reporls and

Monthly Letlersof Commeuts, the profmess you have nade in replacing lead
conteining pigments and dricrs so that this inforuation may be published

for general vefercnce.
- LA . Vi
d 1{?14 /é-/ ;(L A--ﬁ(_ll/{lfv)/ .
7 ;;>
F. G ”'i.(]al{r‘o

Fallach
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! Table I
| ”‘“““
% Product ¥ Lead Drier * No Lead Drier
! Y-49 Glid-Tone E-3u4 - 0.07% Pb E-303 - 0.05% Co
‘ Hi-Gloss Varnish E-324 - 0.035% ¥n E-390 - 0.10% 2r

; E-304 - 0.05% Co
E-380 - 0.024% Ca

: Y-900 Spred Gloss E-396 - 0.51% Pb E-302 - 0.04% Ca
; Enamel White ° E-~382 - 0.03u% Ca E-390 - 0.1h% 2r
! E-390 - 0.14% zZr .E-303 - 0.075%% Co
: E-303 - 0.075% Co
: Y-4550 Glid-Guard B-396 - 0.78% Pu E-3082 - 0.0606% Ca
, Alkyd Indvstrial E-304 - 0.085% Co E-390 - 0.14% Zr
| Lnamel White E-392 - 0.076% Zr E-303 ~ 0.077% Zo
¥-4600 Spred Lustre E-396 - 0.80% Pb;l 2, E-382 - 0.051% Ca
Semi-Gloss Enamel White E-3hh - 0.42% Ppb)" " E-390 - 0.1h5% 2r
1-380 - 0.045% Ca : E-303 - 0.0%7% Co
E~304 - 0.044% Co
¥-5900 Ultra Hide Gel-Flo £-396 - 0.58% Pb), o5 F-390 - 0.13% 2r
Alkyd Semi-Gloss White E-347 - 0.47% Po) 77 E-382 - 0.0h5% Ca
E-382 - 0.023% Ca E-303 - 0.051% Co

E~-303 - 0.051% Co

* Percentages shown correspond to metal content based on vehicle solids
(by weight).

FOR: Technical Direclors

ce:  Regional/Area Vice Presidents
Industrial Sales Manggers
Plant Managers
Quality Assurance Mananers
Mr. W. D. Rinsell, Jr.

* Mr. L. I, Long

; br. I, J. Kiefer

: Mr. I. J. Foote

Mr. L. Nusser

Mr. H. M, Verner

HMr, E. J. Romay

Mr. R, J. Haviland

Me. M. W. Malaga
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