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JUTROPUCTION

The zinc yellow Y-3544-D was created in response to a
demand for a low cost product in which the presence of an
apgrceiablo quantity of sulfate is not ob%eetianabla; the compo-
sition of the new yellow is similar to ¥-232-D. This product like
¥-539-D 13 mode from sinc oxide amd the process differs mainly
from the ¥~539-D formula in the acid used for neutraiiszation of
the freshly struck slurry (sulfuric instead of hydrochloric). This
report covers seml-works and plant development of the Y-544-D
process, A limited amount of laboratory work which was performed
concurrently with this study is reported in KN-43-160.-

IHEORY

The Y-544~D tyg- of zinc yellow is very similar in prepara-
tion to i¥s preototype ¥-539-D. Both of these products are made

by striking a slurry of zine oxide and potassium chloride with
sodium bichromate liguor., The strike is immedlately followed by
aoidiffcation but ¥~544~D uses sulfuric acid whereas 7-539-D is
noutralized by hydrochloric acid. The eoffect of the sulfuric acid
on the compositicom is shown by the table below, where the approxi-
mate compositions of ¥~-539-D and Y~544~D are shown with the
theoretical zine yellow composition based om the formula

KzO «420n0.4Cr03. 3020,
Theoretical

£ Zno ga.% . 530%

s 01‘03 1‘503 “03 429

% X20 10,8 10,5 10.5

’ fin (eombinad) &72 7.0 7.0

’ 8 3 None 0.1% max. 2.5

% C1L None 0.05 max. 0.1-0.2 approx.

It is probable that the sulfate 1is a definite part of the
zine yellow ¢ryatal lattice, replacing an squivelent amount of
chromate with which it is isomorphous. The sulfate in ¥Y-3544-D is
extremely important since 1ts presence ls responsible for the higher
gzcldtggg ggund of chromate used and lower cost than would otherwise

attainable.

At about the same time a2 the work om Y-544~D was being
started a Bird centrifuge was instelled in the plant for the
dewatering of zinc yellows. Considerable effort was expended to
determine factors which influenced the centrifuging ocapacity
(pounds of pigment per hour). The settling rate of the zinc yellow
was assumed to be a measure of the centrifuging rate, Conseguently,
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references made here to the settling characteristiocs should
be construed to indicate.the ability of the color to ceamtrifuge.

The first batch of ¥-~544~D was made in the semi-works
on a formuls later designated as K-192)1, This was based on &
combination of laboratory recommendations and previous experi-
ence with ¥-539-D, This bateh settled poorly and the yleld
was lower than anticipated. It contained approximately 1.3
per cent 3034. ‘

Piant production was started on this formula and
nearly asixty batches were struck on it under develo t super-
vision, A gr.at praggrttqn of this work was in collaboration
with the Industrial Engineering Division in order to make
materisl which would contrifugo at a high rate. Of the
several variables studied, onéi the elimination of the ecaustic
soda roved the rate of settling., Caustic was added as a
dispersing agent for the sinc ¢xide (as in Y-539-D) and was
varied from O to 1/2 per cemt (based on the estimated yield).
The settling results were not shar defined but it was evident
that the batches made without caustic settled wost rapidly., The
rate of strike, volume of water for dispersing the zinc oxide
and time of stirring after acidification falled to improve the
settling rate.

As & result of the work on settling, & new formuls,
X-1926, was set up for cemtrifuging, This formula omitted the
caustic for dispersing the zinec oxide. Seven plant batches
were made on this formula under development supervision. The
average capacity of these in the centrifuge was 1330 pourds
per hour on the first ppss and 950 pounds per hour on the second
pass (after reslurrying). While these rates of through-put
were not as great as desired, they were, nevertheless, a consider-
able improvement over earlier batches.

Subsequent to the work on settling, the lsboratory
reconmended the use of a greater amount of sulfuric acid for
inoreased yleld. Somi-works and plant trisls were run with
higher acid to verify this lead and these batches actually
showed a slight improvement in yield. This material contained
about 2.5 per cent 603 whereas batches made on previous formulas
analysed 1.5 per cent 6045 or less. The change in acid combined
with some simplification® in making procadure resulted in the
formulation of the present standard, K-1934.

The ¥-544~D process was turned over to the plant after
K-1934 was set up sné has performed satisfactorily since., Two
batches made on the present standard were vat washed to 0,11 and
0.19 per cent Cl. Previous attempts to vat wash Y-554~-D were
unsuceessful becsuse of its failure to settle,
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The procedure employed for predicting the ability of
the zinc yellow to centrifuge from its settling rate may be of
interest because of 1its potentisl usefulness on othexr colors,
It should be emphasised that no empirical relationship has been
found which would permit forecasting of rates through the
cantrifuge kpowing the settling characteristics. The relationship
is merel itative but has been useful in a general menner.
The samples of zine yellow slurry from the strike vat were always
made to the same concentration in a graduate. Then the graduate
waa inverted several times (while covered by the hand to prevent
spilling) 4n order to uniformily suspend the slurry. Readings
of the volume of cloar backwater were taken at five minute
intervals until constant results were obtained. Then a graph
was platted ocorrelating time of settling versus decantable volume.
The greater the alogc of this curve the greater the settling rate
and the higher should be the centrifuging rate.
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