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PRE&JHINIRY EVALH&QION OF CHROMIUH KYDHQXIDE
_.IN "puco” AED DUL

. Chramium.ﬁwﬁroxide (01—734~D) 19 a pale green trans-.

parent extender pigment currently under development by the

Piguents Department. - It 1s conglderably more transparent than

ohromium tetrahydroxide (w-;o:) but is not as colorless &s

Polywer K (nickel hydroxide Chromium hydvroxide has been ex-

g:inad for possible utilaty 1n %he formulation ot bright mntal-
o8, .

In "Duso" mtalnca, 1t hes beon cona‘idered pmne;pazw

1. A replacemen& for chromium tetrahyaroxida (w¢701)
R ) upgrade exterior durability, .

R ‘2. i veplacement for clear base to upgrade e&taviur
z durability and/or Wbrking propéreiea. ;

In "nu1ux“ metipl 10‘ ohromium hydroxide 18 being
_ considered 88 & possible substitute for Polymer K to 1mprove
durability of 16w P/B formufa%iona.

Thin report’ aummarizea the reaults and present status
of the evalnat&on and developmeny of ohromium hydrosxide in both
fpuce” and -"Dulux".  The lots of ohromium hydroxide pigment
investigated are refarred to by designations, defined in Table I,
‘that are descriptive of the react&pn used to prepare the plgment ,

MARY AND QONCLUSTONS

"Dugo” .
1. . "Duco” tintins lsoquer formulated from ”chloride"

'srocess ohromium hydroxide pigment was superiér in color and filq

upbn exposure in magstons to tinting r ated from
aul§r process pigmene. ‘However, even the "¢ oride tinting

bio
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checked ‘severely on exposure in messtoneé, being inferior to
Polymer K in this respect after one year in Florida (Table II).

" 2.  Formulation of "Duco” metallics using either
"chloride” or "sulfate" process shromium hydroxide pigment -
offered no durability advantages over controls prepared on . .

existing practices.

A. Pormulations prepared using "sulfate” proscess
chromium hydroxide were inferior to watches based
on  Polymer K, Argent Grey or complementsry
blending in film integrity and/or polish back at
twelve months Florida exposure (Table II). .

B. Formulations based on chrowmium hydroxide
.. feither "sulfate” or "ehloride” process pigment)

were intermediate in gloss retention; polish back or -
film integrity between matches prepered using & W-T01
pigmentetion (best) and by extension of a W-785 pig-
mentaetion with clear base to equal hiding (Table III).
No significant advantages in blister resistance over
W-701 could bs demonstrated for either chromium
hydroxide pigment in "Duco” laoquers on either one

- _year Florida exposure (Table III) or by sccelerated
teats over a body undercoat (Table V), . - -

i EQ ﬁ1,3§ ;ﬂbrkﬁﬁgwpraberties"otnbﬁisht~metall;§awééig not o
improved by replacing ¢lear base with chromium hydroxide (Table VI).

- " 4. Package btahil;ty of chromium hydpoxide in "Duco”
was_excellent (Table ViI). : Lo S

© 1.  The only diﬁebui&y background .available to date
invelyes “sulfate” process dry pigmént ball milled or flushed in
a8 "Dulux" vebicle system. THe results of these exposures showed:

~&. ‘Ball mill dispersions of the dry pigment were
superior in blister resistance on exposuré to the
flushed ssmples praepared by the Pigments Departument
(Table IV). No adventege in initisl ¢olor was shoun

"By the flushed sample, R S

B. In masgtone, st optimum P/B ratlo (15/100), .= -
"Sulfate" process pigment ball milled gave durability
after eight monthe Florida exposurs intermediate
batween Polymer K and chromium tetrshydroxide, W-701.
‘It showed biister resistance superior to W-701.end no
gvidence of checking. It was inferior to Pelymer K

o .

i

in gloss retention. (Table 1V) @

2. "Dulux" enamsls formulated with plant or sewmi-works
production lots of either "gulfate" or "wodified chloride” procesé
pigments showed satisfavtory vissosity stabllity and freedom from
settling after two months shelf storage. However, mill bases

11
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formulated from the "modiried chloride" proceas pigment bodied .

severely after. two weeks at 110°F and showed surface livering after
two months shelf storage., mill bases or sulrate” proeeag pigment .
were satinfaetory, - : -

ACTION TAKEN OR PROPO&ED"

1. Further ovaluntion of chromium hydvexide 1n "Duco
haa been discontinued -in view of lack of durability or working
property advantages over exlsting practices. Surveillance of
pancla now an expoaure is the only actlon prnpoaed in "Duao” ’

2, In "Dulux” preliminary expasuree of cthmium L
hydroxide have yielded enaouraging but limited, durability re-
sults for the ball mill dispereion. FPurilier develapmmnt in
"Dulux” will be delayed pending return of extensive exposures of .

~ ball mill dispersions of plant and semi-works scale "sulfate”

' process and semli-works scale "modified chloride" process” piguert.

. Should thes¢ exposures continue to show durability advantages for
chromium hydroxide over -existing metallic formulating practices;
the preferred pigment process will be selected, the cost pictuve

|  will be developed and plant alignment undertaken in preparation

. fggireleaae of the ball mill disparaion of chromium hydrokida 1n
ux' g , , . _ .

Exmaxmmz. nnmm :

ron L8 epartm@nt and ‘the process reacbions 1nvolved
are listed in wzble I, ”Sulrate“»grcceaa pignent was prefeprred

- by the Pigments Department on the basis of ease of manufacture.
The™modiried sulfate” process was a ccmmarcially 1mpractiea1 vari-
ation of the sulfate reaction. The "bhloride" process was not
 considered. desirable for large scale production because of the

" gorrosive freé chlorine by-product, Evaluation of free chlorine
in the chloride process was eliminated in the "modified chloride"
" process by the introduction of formaldehyde a8 & reactent. The
two saumples of "modified shloride" process pigment differed only
in that lot 157 wag heat developed while lot 1578 was cold struck,
"Chloride” and "modified chloride" pigment will be more expensive
thz? "guarate" process pigmant according to Pigmenta Department

_ - 81gn1ficant Florida durabilitv results for

XpOSY experimental scale "sulfate”, "modified sulfate"
and ”chloride” rocess chromium hyaroxide pigment in "Duco”’ are
presented in Tables II -and IIX., Table II 1ists results comparing
‘the experimental process samples with other transparent extenders
in masstone and a bright metallic. Table IIT illustrates the ,
effect on Florida durability of the replacement of W~701 or clear
base by chromium hydroxide in biight "Duco" metallics. Four months
Florida exposure results for plant and semi-works production, lots.
of chromium hyﬂroxide in “Duco" will be available 7/15/53.

DUPQO30000768




i “sulfnts” process ¢

-b -

nurabilitgrrcaultu in "Dulux“ naaatonm of plant scale
omium hydroxide ars prasnntad an Table 3IV.
Four months Plorida exposures of semi-works ' uultate and "modi-
fied chloride™ roca-s chromiun hydrexide 1n "Dnlux will be
svailable 8/15 3 .

a pulp proceasu' ~Attempts tO ufilize a8 dry

pigment modified pulp praeeas were unsuccesarul beciuse of excesg- -

~dve grit and pcor color. . "Dulux"” daspersiona were prepared by ball
mill giindd :

In ”Duco 1acquers, olaritw {on flnwont) of experimental  '

scale “ohlor&de" process pigment was superior to all other lots.
Experimental "sulfate” process gigment was ocloudy. The plant and -
semni-works gigmenta were equal in clarity, being intermediate in.
¢

this resp between experimental "shioride” process and experimental

"sulfate® process pigment. No differences were noted between flowout

clarity of ohromium hyﬂroxide pigment samples evaluated in Dulux"*

~ Accelerated blisterins results are tabulated on Table V
for plant and semi-woris production of chromium hydroxide in unex-
posed "Dulux” and "Dueo” masstones, and for panels of “"Duco”
exposure series TX-5147 after one months Florida exposure, Accel-
erated blistering resulis on thess pigments in "Pulux" after one -
_month Florida exposure (seriea 7X-5193) will be available 6/15/53.

. ‘The accelerated bi&atering teat connisted of 1mmersing
the panbla in dibtilled water at 9B°F for a period of one week.

nels were periocdicslly éxamined to note the time of initial
blis?arihg ag well as the aaverity of blister at one week, A
- bolly underoosat sywtam‘wau used {"Duce™; .475-119 pwimnrg 683-1717
'surfécer - "Dulux": 765-1676 primer~$urracer), =

_ “- The erfect on "Duco? working properties of the replace-
ment. of clear base by chromium hydroxide in a bright high aluminum
content metallic is presented on Table VI. Hiding was measured by
eryptometer. Socaling, mottling and patehing where determined by
spraying, buffing an patching 12" x-36" pansla in the 1aboratory.
The erfect of chromium hyﬂroxido on. "ﬁulux workins proporties wae.
net dctarminnd -

Package Stabillt - Vis( oaity stability (two weels 110°F
and aliso two Wonthe shel storagg and settling.resulta {two months
shelf storase) ‘for plant and seml-works lots of chromium hydroxide
in "Duso” snd "Dulux” are presented on Table VII. Viscosities
ware measured by a Brookfield viscosimeter;’ averages of reading at
apind e speeds of 10 and 20 rpm are recorded. Samples were stored
in ‘full closed cans.  Degree of settling was determined by
app ying a tapered apatula perpenﬂioularly to the pigmant cake.

FL&NT LABQRATORY . :

- R, ?ulmer
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TABLE I

TABULATION OF CHROMIUM HYDROXIDE SAMPLES RECEIVED FROM THE PIGMENTS DEPARTHENT

“Sigments | Lot Production | Date
Dept. Cede | Number| State Scale | Submittad g_r cess Reactlon ,
© 3415-29-A - Pulp ‘Experimental | 12/21/51 |(A) Sofium chromate + hydroohloric actd yields ch
' 1 { © ¢hloride + chlorine’ gas + water. .
o ~ {{B) Chromlc chloride ppt to yield chromium hydro
1415-29-C - Pulp Experimental | 12/21/51. |(A) Sodium chromate + ‘sodium bi-sulfate ylelds oh
: . : sulfate + sodium sulfate + water.
o ‘ _ _ {{B) Chromic sulfate ppt to yield chromium hydroxi
138970 A o Pulp Ezperimental | 12/21/41 Modiflcation of Salfste Process
E,n'sz-‘zs#-n 3 2é6 __Puip | . :
' ‘g%‘é‘sﬂa T"HéL‘““";us d in Plant | 3/10/52 Same as 1415-29-C
- alkyd resin : . ) :
) - 372_5_1 DYy _
AGI-734-D | 1576 | Pulp & Dry Seni-works | 1.1/13/59 Sam as 12415-29-0 )
?’301-?34-‘-1) 1578 Pulp & Dry { Semi-works 11/13/52 Evolution of chloride gas in 1415-29~A raaehion
v _ ‘ o ) _ | by addition of Pormaldehyde as reastant. J
361-738-D | 1579 j Pulp & Dry Semi-works 11/13/52 | Reaction seme as for BGI-?S#-D 1ot 1578. Pigmen

. devezoped «

¢
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» _ TABLE II
COPARISON OF FLORIDA DURABILITY OF CHROMIUM HYDROXIDE WITH OTHER EXTENDER PIGMENTS IN "Di

In Masstone®

B

| Golor Matehes to One

A Exposed Gloss | Film Integrity. Exposéed Glosg |Film ]
Pigment _ Process _ Bxposure Series .| Mo, | § No. 0.1 12 Mo. Elrxx%o. |8 Mo, | 12 Ik
1415-29-A Chloride 12632 87 | Fiat | 310 | 6c | 36 v v
I%15-29-C —____Suifate . B4 1 Flat | 30 ! 3C 1 1C 73. 120 q
1 O=f .. Modified gulfate " 09 Flat | 5B | 2CB 0 e
_W~487 (Harmon Gold Drops) . . %g 3 10 10 1 10 ]
olymer K (P-253-R-070701) , T 4 Flat 10 1 50 | 56 66 [ 28 p
“Argent Gray (P-253-0-015160) v . 31 :
“Complementary Blended Control . 53 = o
"‘%‘Tﬁ“%fqu- 34-D; 37206  Sulfate LD S . v , _
AGT-734-Ds 157 Sulfate v Four Months exposures in masstone and metallic formulatic

BGI-734-D; 1578 Modified chloride "
BGI-734-D; 1579  Modified chloride "

be available by 7/15/53 in exposure series TX-5147,

® B/B ratio of chromium hydroxide = 15.4/100

Ratings: Exposed gloss - 60° readings; DuPont Universal Glossmeter.

Film Integrity - 10 = no failure; 0 = Sevére fallure.
: B = blistering; ¢ = Checking

Polish Back - 10 = polishes to original
0 = no pollsh back gloss
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TABLE V
" CHROMIUM HYDROXIDE ACCELERATED® BLISTER TESTS PLANT AND SEMI-WORKS PIGMENT SAMPLES

. &% NOTE:+

H
H

hico” motallic Pormulations immersed after one month Florida exposure did not blister.

"wco' MASSTONES o+ . "DOLUX -
i Unexhos d 1 Mo. Fl Fl:ridamtpgsure
1 naxpogad > Seried TX Une ose:!
% £ ) ering , I
. Piement Code Process | Blistering lat 168 Hr. ) Blisterins | st 168 He. Blistegy_}g at 168
AGI—73#-D~'nuoa"—I.ot 37226- o , o -
*Dulux"-Lot 3726 Sulfate None ° Nene 0 72 Hr, 184
AGI-73‘¥-D, lot .1576 Su_lrabe Fone "0 None 0 { None 2 AA .
BGI-734-D, ot 1578 Modified _
_ chlcride None 0 None 0 Hone 12 A
BGI-734-D, 1ot 1579 Nodified » »
Chloride | - None B ¢ ) None 7] T2 Hr. 11 A7
W-701 Control(Bf5218462) - 48 Hp, 1B None 0
W-701 Control (Bf#513238) | --- None 0 48 me. 2D
W-487 Comtrol{siliT2ta3e) - | --- None 0 None 0 - _
W=701 CGontrol ' — 2% Hr. 20
u-487 gentrol q = { 72 Br. 5D
® Panela amersed in @istilled lvater at 98%1
UNDERCOAT': * ."meo" - 475-1195 Primer; 683-1T17 Surt’aeer
D "DULUX"  ~765-1676 Primer Surfscer
RATINGS Jumerical rat:lnsg refer to number of bPlistors: 0= Nome, 10= Dense
- letter ratings x-efer to size of blisterss AA=, Very small, D= farge
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