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DATH: WAY-1938

INTRODUCTION

This series of groens was developed to obiasin products possense
ing greater light stabiliiy than ths Headows line, g-207-D $o G-210-D,
and equal to the Imperlial Glem Green line. Formulas for each shade
have been standardized and are now giving consistent results in plant
:gera&im. The new greens correspend in th to the old 1ine with
e exeepbion of the exira light shade g-389%9-D which is of the same
depth and brightness as ¢-3856-D. The others are less olive in mmps-~
tone and bluey im dvrawdowm than the standards which they replacs,

This process smploys lesd witrate liguwor instead of the $ribasis
lead acetate, It differs from the Meadows line also in having o .
ar fimsl pH of sirike ~ aboul 4.8 instead of 3.0 after addition of the
bichromate, The Tinal treated yellow may have & pH of 4.4 te 6.0 de~
gaudiag on the treatment. As a restraining agent, stannous chloride
8 used imstead of tartaric HEdpynic acide. Other stabilizing agents
as sodtum sulphide and copper hydroxide are also employed.

Lox: Laboratery development of a green %o mieh

1n} ' ~4062 was begun in Juse 1933 end contimued
throv % 1933 and 1534. The preduct which it was pruposed to duplicalgd
was 0#35302, equal i %0 G-207-D but muck bluey in drawdown and
tint and better in light stability,.

A formula enmploying lead oxyechleride from lsad acetate and salt
ghowed some promise in the laboratory but gave unntable results in
the Semd Works. This formula was & medification of the Oliver Wilkins
green in which litharge and vehlorio asid are used (see Reporis
Oetober 1933 3o Foebruary 1934).

In ¥arch 1934, a ‘green tbiained from the Y-309-D yellow using
gtannoun ehloride {(as a restraining agent) was foumd to possess gaed
lightfastness but was ohalky and weak vas. CF3B30%¢, This groen was
ohtained by 4ry mixing 3he yellow and blue.

Expoeriments during April were deveted "to inereasing the siabil-
ity of the formula se that yellow amd blue eould be alurry mixed and
to developing a redder yellow for a more elive greean”. The former
was accomplished by addition of varlous materials $o the washed yelw
low and $the latter by ilnoreasing the ratio of bishromate to sulphmis.

Work was conkinued along these lines and in comnection with
Semi Works dsvelopmewt throughout 1934,

Semi « The laboratory formla, Exp. 384~77, the modifica-
tion n?'%»%gv‘.b discussed above, was given s Semi-Works trial in April
1934. This formuls was set up ss (¥-7559 and s sample was sent to
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Pariin for durablility testa.

A detalled study was made in the 3emi Works covering she ratie
of bichromate and sulphate, type of lead nitrate liguor, smowmt of
aoda ash, in the base and in the treatment of yellow, and wmwmerouns
other variables reporited under Chrome greens - Improved Lightfastness
1934. ‘

This formula appoered te be unséable and particularly effecbed
by bateh size. Inm plant trials it wam necemsary %o rsduce the amount
of bichromsle comnsiderably befers a satisfaetory product could be ob-
tained. Ingomuch sz plant operation wns lunconslstent, further Semi-
Forks study unsuceessful and durabiliity on shis produet found to bhe
inferior to competition, the problem was reburned to the laboratory
{3eptember 1932?9;

An lmproved fermulia, Lab. Bxp. 411-63C, was then tried in the
Sami Works with prouising results, This formmils, ¢S-7894, differs
from the preceding one im several respects, althongh basically it is
of the same type, The chief differencas are a higher sirike tempera-
ture, high volume, use of sodium sulphide and of ouprie hydroxide.
This formula aluo regeived a therough study in the Jemi Works, the most
propising results being obtained from variation in the treating agents.

Semi Works batches were brighter in maestone and slightly weaker
than G#£35302, the Imperial produst., Light stability appears to be
equal (Ocltobexr 1934).

Plant standardization was begum iu Ootober 1934 and in Decembar,
tentative standards for three shades (XL, B & Dk) were set up. Thase
together with another light shade were ngcepted by Philadelphis and
Parlin and ecoded as G~389-390-391-392-D in order of depih.

lant. Production was begun in the plamt in Januery 1935 and
carried on intermittently untll Mareh at which time a vepgular sghedule
for 211 shades was lined up. Diffienlty was experisnced at first im
obiaining brightnesz of masstones equal to the sizndards, and it was
necesgary to reduce the alkalinity of the finished yellow by omitting
the seda ash Trom the after ftreatment. This gave a very dafinite 4n-
ereagse in brightneass of messtone and tint. Attempis wore mads $o elim~
inste the use of ceopper hydroxide but because of imstabdbility on the dark
shade green G-~3%2-D aund becanss of iis effect on light resisianes 1%
is advisable %o cvontinne its uge untll complete outdeor exposure tepts
are available.

Stocks and Yiglds - Stocks of sll shades have bosn made bp.
The estimated productinsn and shipments for the first fowr months of
1935 are shown below, : .

-3 G502 ~1)
Production (approx.) 80
Shipments 140 783

Disregarding a few batehes in which the ylelds are sbuormally
low dus to losses in pressing or froem fire an average yellow yield
of 325# per mol is obtained. ’

DUPO050316591




G

The following smounta of bloR are used, expressed as parcentage
of the Tianlshed gresn.

% Blue (formila) e i

(by analyais) BB 10.1 26.0
As a cemparistn, the figuves for the Meadows lin® are aleo

gimsg p— g__%:g g-208-p §-209-3 §-210-D

{vy analysis) 4.97 7.83 21,57  34.83

The higher bBluwe content of the @-389-D line is reflected in the
bluer uedertone ani higher rew material cosl.

£ 6-389-D Lise

5s

G-350-T 10.58 G-208-D 9.28
&-391-D 13.44 G~209-5 11.80
G-392-D 16.63 $-210-D 14.86

, Esterials

izad nilvaie It is necessary o use lead niitrate liguor having
l1istlis or no eopper or sther metals present as Ifmpwrities. When aludge
iz used in making the liguor, the latter should be purified by eirem~
lating over shest or foathered lesd. :

Bode Ash in base. Variatiozns have besn made in the plant freom
98 %o 104F sodn ash per 2 wol sharge of lead nitrate. With the lowest
smount, the soluble lezd at the end of bichromate sddition ia atary
while with the higheet amount the lead tsst is likely to be sl
or almost npegative. 7The former comditionm is favoerable o brightness
ravided the resulting acidity iz net too great: in the latter case
{high seda ash) dullness and changeebility mey oceur im the green.

An avarage of 101} sode ash appesrs o be a satisfactory amount.
pH tontrol of the hase is wot practiesdble as a 107 shange in zoda ash
in sither direction hmd no effect on the pH reading. Phrsical changes,
such as bateh size and tomperature have more influsace.

VYaristions in amount of soda ash used are reflechsd in gifferent
pE readings token after the strike,

The =oda ash should be diszolved,

Bighromate of Zoda. The amount of bichremate of soda used in
the standard formules is 232¢ per 2 mol charge, sufficient to precipi-
tate 787 of the lsad, The following variations in bichremate and mil~
phate have been tried inm the plant with results noted below.

Per 2 mol chnrge I 11z iv
8od. Bichromate 232 237 242 34z
S8od. Sulphate in bichromate 282 is 11 22
Sed. Sulphate after blchromate 285 as 25 28

I ~ This iz the standard ratio and uswrlly gives a somewhnid
biunish magstens at all deplths.
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I - This gives a slightly olive msstons and is probably a sufe
variation to make 1o obtain thiz effeet. An intermedi amount
ghould be tried,

Il ~ The higher ratlo of bichromate while sucnessful on seversl
plant batches, even of the dark shades ¢-391-D and ¢-392-D, approaghss
the unstadle polut and is likely %o give off maiexrisnl.

Iv ~ Fresipitation of the bichrpmaie in the prosence of ihe
ar smount of sodlum sulphate gave s bluer mazntons ithan obiained by
%II. ﬁs;e is wo apparent advantage to this combimation az compared
oIaea X

¥y gorrection fer ths Iuersased aoidity due to the bishromte
was made in trying the abeove rabtios, However, to balense the asidity
the follewimg additioual amounte of sodn ash should be used in making
up the baze: 3; %Iw K? é’k’

T 1 phade. This should be sufficisxt im amount %o preci-
pliate glight lead exouss remaining after the muin preeipiiation
with bichromnte-aulphate, If imsuffisiewt, the yelliew is likely to
e chenpesble as the restralning agents are less effeetive in the
prasenee of soindle lead,

Aweemt of sald, Fhis hes not beon cheeked in tlw plant, and
Semi-Forke resulis on & provicus formulas ere incomclusive.

Tin arystals, This smierial acts as a restraining ugent and preo-~
venis change in erysial form end conesquent yedusss in the yellow,
The amount is 339 higher tlmn on the earliiey formuls OS-9559 £irsd
tried in the plant. Reduetion %o the lower ameunt has not been re-
chaelked, It is neoessary 20 empley 1t af both poiwnts as in the for-
mals. The sodium sulphids iz also believed Lo bave some resiraining
astion,

Alvm. Addition of alum to the wavbhed yellow proseding the tin
eryatals produces a brighter and move lightfast green.  Use af soda
ash $o procipitate the alum hos béen discondinned ag it was impossible
%o obitain clean massiones and tints. 41l but a sumll smount of alum
nppaars Lo be pregipitated probebly by the basic lsad carbonate re-
maindng $n the yellow,

Gopper hydroxide. The employmeni of this reagent, while incon~
voniont In plant operation, appears to be mboessary for stability
{n progessing, particularly im the davrk shades. Im the 1ight shades,
emission of copper hydroxide has bDeen cbeerved %o cause flatuwess of

~maestone on the dried rubeut and lues of zZloss on exposurs in the

fadoometer. The actual darkening effect is no greater however., Ouk-
doory exposures sre belng made to determine the practiosl affeet of
smitting this material,

The cepps? hydroxide should be mede up carvefully in order Lo ob~
tain as stable a profust asg possible, High temporature, concantraied

DUP050316593




B.

volupes, %00 gread an alkaliniity and poor agitation tend to oanse
the precipitate to furn black qulckly. The teat after adding camsiic
acda should be =slight on Red Litmws. puper.

OPFERATION

VYolume of sirike. The voliume of the lead nitrate before strik-
ing is relatively high (2200 galloms per 2 mol charge). A lower wal-
ume (960 gallmw{ was used on (S-7559 of which the present formula
iz n modification. Resuliz on US-T7559 were not successful az to sta~
bility of color or resistance to light and there iz vome evidence
that the difference in volume had some effeci. However, if nececasary,
further cowparisons should be mede. A Semi Works batch with s 503
reduction in volume showed 1itile tinctorial giffersnmoe but did show
n 34tils decrease in light stability. _

Temperature of Strike. The temperature of 110°F is probably the
most suitable. It is suggected that at this point the lead shioride
iz kept in solution to some exbent as iR i Sewedd ensuring greater
stavility s Lhe strike proceeds. In the Semd Works, 120°F was unsas«
iafactory due to olivensss and 75°F was ébjectionable bhecause of dark
nzasbone and somewlnt inferior light stability.

Time of strike. A one half hour atrike has beeu sdhered %o in
practisally a1l of the plant development work. One batoh struck in
12 mimntos was eyuel to a control rum. In the Semi Works it was poa-
sible to strike in 5 mimutes without harmfwl effeet grwidaﬁ ths agie
tatlion was adequmbe. Increasing the time of sirike to 2 hours re-
gulted in an olive preoduct. A unlform rate of addition of bilchyronms
in 20 to 30 minutes iz probebly best adepted to plamt equipment, There
-whould be no delay in adding the sulphate and tin ecrystals following
the bichromate.

Agitation. Cood agltation is reguired in making this line of
greens. Very poor agitation temds to give slive products of infersior
1ight stability. 24 RPM in the 4000 gallon vats in the plant and 14
RPY in the B000 gallons asre lowest speeds which ghould be used, but
26 RPY¥ and 16 to 20 RPY are recommended for most consistent results.

Babteh sige. Ho @difference was chgerved in an incoroase in batch
pize from a 2 mol to & 4 mel charge. Provided agitation is suffi-

eient, 5 mol charges ¢an undoubtedly be made. A pos=sible exception
ia the darkest shade, ¢-392-D, which has not yet been tried,

washing. Single Semi-Works runs showed a lass in cleanliiness
of masstone and tint vhan washing was reduced from 3 to 1 water, and
alsp when the yellow was washed, shaded and pressed out on the ssme
day. ‘Pemperature of wash wader hws nct been studied but there is a
wide variation in this throughout the year.

Drying. No precise informaiion was obtained on drying tempera-
tures, but it is belisved that tec high a temperature {above 170°F)
will reduce brightness. On the other hand, fairly rapid drying (48
hours) is desired %o avoid eliveness. 180°F iz prodably a safe aver~
age temperaturs for plant operation,
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Conirel Tests. The following tepts will indleste that the
charge is normal but with the exgeption of the test for sulpbates
vefore flooding and the final pH of the treated yellow, no adjnstuenis
are wacticval. The test for excess sulphntes should be obaerved,
particularly as a deficilency of sodium sulphaés gan produce change-
ability in the yellow. The lead test after ztrike should be oheerved

but chiefly to make suve that ro chromate is present.
{1} After biechromate

PH = 4.6-4.8 average; 4.4 aml 5.0 also O
{Bromox¥imol gresn indicator)

iead ewesss ~ slight to pesitive with 10% Ha80a

{2) struck yellow befere flesnding
pE = 5,8~ §.0 average

{Bromeressl Purple imdiocator)

Sulphate exeoss - positive test with 104 Ballz

{3) Treated Yellow , :
pH = 4.2 without copper hydroxide
PH = 4,8-850 with a

(Bromeresol green indigator)

(4} Copper hydroxide ~ slightly alkaline on Red Litmus paper.
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