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" A l = DRY_COLO

This report has been prepared to summarige and consolidate
the information develeped in the course of a research program which
was carried out in 1941 and 1942, It has been designated the
*OK Straight Study" since the object was to improve plant performance
in respect to reproducibility from batch to batch. The study as such
was discontinued in May, 1942 but has never been formally reported.

The following was compiled from a partially completed
draft of a progress report prepared by Dr, Stewart at the time,
together with coples of memoranda summarizing the status of the
work from month to month. Other pertinent information has been
included when rsadily available, :

Attention was focussed for the most part on chrome oranges;
however, some consideration was given to chrome yellows and to zine
yellow. '

ReHReDe

Dry color which i3 not satisfectory for shipment on conme
pletion of the normal precessing procedure must be brought to speci-
fication by dry blending with other material., Standardization by
dry blending is both time consuming and expensive,

Because of the increasing demand by the trade for more
rigid standardization, the amount of dry color finishing equal to
standard without dry blending, known as "OK Straight', decrsased
steadily from 39% of production in 1930 to an all time low of 14%
in 1935. At that time the seriousness of the situstion was
recognized and steps were taken to improve the performance.
Improvement was shown, until, for the last quarter of 1940, the
“0K Straight" performance was 36+9%, Cost calculations made at
that time indicated a savings of approximately $40,000 per year
could be obtalnad by increasing this te 85.04. In view of the
potential savings involved the Research Department was requestsd
to assign a chemist to full time study of this problem. During
1941 and the first half of 1942 full time was glven to the problem,
However, during the last half of 1942 1little attention, other than
that of a general supervisery nature,-was glven the vroblem because
of the pressure of other work.
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- As a result of the combined afforts of the Production
and Research Departments, the "OK Straight® performance on colers
was increased from an average of 36.,9% for the last quarter of
1940 (the period immediately preceding the study) to an aversge
of 78.,4% for the last quarter of 1942 when the study was dis-
continued. This improvement in performance, 41,5%, wasz due pri-
marily to two factorss: -

(1) An improvement in quality control,

(2) An increase in zinc yellow preduction which
usually runs 95-1004 “OK Straight®,

However, the increase in zinc yellow production at that time was
relatively small and calculations in which correction is made for
the effect of the increase in zinc yellow production show that
approximately 75% of the improvement was due to improved quality
control. Further confirmation of this fact is obtained by an
examination of the performance of the lndividual color groups.

A decided improvement is to be found on some groups as well as

a general improvemesnt on all groups.

As 1s to be expected,the above improvement has resulted
in ineressed efficiency and reduced costa, especially in the
grind shop. The smount of cclor processe& in the grind shop
increased from 300 lbs. per man-hour to 540 1lbs. per man-hour
and ths labor cost per barrel of color standardized was reduced
roughly, from $1.20 to $0.65., Rough cost calculations show that
these savings amount to approximately $30,000 per year.

The individual studles leading to the above described
improvement in "OK Straight® were: -

1. A general aeducational program based on a survey
‘ of color shop operations. .

2. Revision and standardigation of the tri-basic lead
acetate process (See KN~41-159 and SFe25 formula, K=1482)

3. Revision and standardization of the lead nitrate
process (See KN-44-46 and SF-10 formula, X-1720)

4, A general revision of formulas with semphasis belng
placed on control points, tolerances, etc. :

5. 4 standard practice manual was written deseribing
in detail the proper method eof performing the
various plant operations.
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6. The chrome orange process was studied in detail
and control refinements introduced into the formulas.

7. A general study of the chrome yellow processes waé
started. :

8. A definite system of clhssification of ground color
was established. This system was based on the criterion
that color which grinds out "OK 8traight" is the most
desirable type from an econonical standpoint,

Items 1 and 8 are discussed in the following section:

o810 DETA

It was known in the beginning that the properties of a
pigment depend primarily on its chemical composition, and the sige and
shape of its particles. The problem of improving quality control
therafore, resolves itself into establishing the necessary oontroi
over all factors affecting chemical composition and particle size
and shape. In general, the principles governing particle formation
were known. For oxanpie, it was known that the amounts of raw
material, their purity, their acidity, etc., determine the composie~
tion of %hs pigment, while the slze and shape of the particles are
affected by the rate and temperature of strike, amount of agitation,
etc. In other words, in order to produce "OK étraight“ material
st:ggaidized raw materlals must be processed under standardized
co tiéns.

Bearing this in mind, a program was set up to check the
followings

(a) Formulsg ~ for duplicability, material balances
control points, eguipment 11&1tat1ons, etc, '

{b) Raw Materials - for variation, purity, methods of
analysis, methods of sampling, etc.

(c¢) Equipment - for suitability, mechanical condition,
accuracy (scales, thermometers, etec.), etc.

(d) Operatinz Teghnigue ~ for accuracy, methods, ete.

(e) Evaluation of Product - for accuracy of method,
choice of standard, practicablility of shipping
limits, etec,

(£) 2 -~ by individual code so that the "bad
actors' could be spotted. Normal practice had been
to ;how the performance by groupe
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All of the lump color ground in the plant falls. into
one of the following classes:

1. "0K Streight” ~ Material satisfactory for the purpose
for which it was made and shippable without further work being done
on it, Material of this type leads to lower labor costs, decrasased
investment charges, and good customer service.

2., "Shippable Strgight® ~ this includes material unsatis-
factory for the purpose for which it was made but satisfactory,
without additional labor being expended on it, for another purpose.
Haterisl of this type also leads to lower labor costs, but the amount
that can be carried in stock is usually limited and ifs manufacture
is acoompanied by poor customer service,

+ "S8yub~-astandard” -« this includes material which 1s not
satisfactory for the purpose for which it was made and must be
blended with other material before it can be shipped. Because of
the additional work involved in blending, the manufacture of this
type material 1s relatively costly. The object of this study is
to eliminate, as far as possible, the manufacture of this type material.

4. "Component" - in some casss it is more convenient to make
a desired product by blending two or more standard colors. Materiasl
falling in this category is classed as a "componant" since it obviously
cannot be “OK Straight" as struck.

5. "Devalenment" - all experimental material falls in this
category. It doez not affect "OK stralght" performance.

6. ”Shadig% Material® - this represents material .
deliberately made "off" standard for sha@ing existing sub-standard
and comprises 3 sub-groups -

a) OK as shading materiel. Class as (4)

b) Unsuitable for shading but shippable straight.
Class as (2)

¢) Unsuitable for either (a) or (b). Class as (3).

The "OK Stralght' performance for any given period is
obtained by dividing the pounds of color falling in class (1) by
the sum of the pounds in ?1), (2), and (3).
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MONTHLY PROGRESS REPORTS ON "OX STRAIGHT" PROBLEM (Stewart)

Observation in the plant has shown the raverse strike
to be unsatisfactory from the standpoint of being able to control
conditions of temperature, time, volumes, etc. In the laboratory
good duplicability has been abtainsd using the direct strike which
can be controlled. h

Plant trial of the direct strike shows that conditions can be
controlled satisfactorily but lighter material is obtained. Varilables
are being applied to this type of ‘formula to give standard material,

B. ¥0=38-D

This 1s a chronic ”Qick 11st" color and the OK Straight
pdrformance has always been poor..*Observation in both plant and
igboratory indicates that the trouble is probably due to the method

:‘ of making the "white base". In order to make a 6000 lb. batch in the
*plant it 1s necessary from volume considerations to add dry sodium
bicarbonate to the lead liguor when precipitating the base. This
method gives a lumpy non-uniform base and 1lts conversion is therefore
arratic. Laboratory study shows that check results can be obtained
1f the bicarbonate 1s added as a solution instead of dry. This would
involve cutting the batch size from 6000 1bs. to $000 1lbs. Other
means of overcoming this difficulty were trled but without success.

Plant work is now being directed towards determining the
performance to be expected with all conditions controlled as clossly
as possible except for the use of dry bicarbonate. Following this,
three batches will be made at a smaller batch size using controlled
conditions and the bicarbonate in solution. A comparison of the per=-
formance by both methods will then be made to determine whether the
decrease in batch size can be justified.

C. Light Qranges

Plant performance on Y0-263-D and Y0-260-D has slways
been very poor. A laboratory study 1s now in progress to develop
more information and better control of these formulae. Some of the

. variables being studied are acidity, chrome concentration, and
development temperature. No results are avallable.

IT - Miscellanaoug

A« Although the plant OK Straight performance is
reported monthly for each group, the performance for each individual
code is not calculated at present, Thls has been done for January
and February and will be done monthly in the future.
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APRIL, 1941
I - Chrome Oranges

The new recording thermometer which was purchased for the
chrome orange strikevat has been installed and was placed in service
on April 28th. It was checked against a standard thermometer before
use, Its use has confirmed our belief that temperature control on
chrome oranges, especially Y0-38-D, was very poor. With the elimina-
tion of this lmportant variable and the use of controlled formulae,
the one important variable remaining to be controlled 1is concentration
and acidity of lead liquor. Work will be started on this during the
coming weelk.

A. ¥0-27-R

The study of variables to give standard material was continued.
Two batches were followed in the plant. Both were Jjust outside
shipping limits, one being too dark and the other too lighte. The
study of controi variables will be aontinued.

B. ¥0-38-D

Five batches were followed in the plant. Two of these were
made with variable changes to adjust the formula to give standard
material. One of the remaining three batches, which were made on
the same formula, was OK straight., It has been found, however,
since the new thermometer was installed, that the temperature control
on Y0-38-D was poor. Evaluation of the Y0-38-D formula using dry
bicarbonate iz being continued.

In connection with the laboratory study of Y0-260 =D 1t was
noticed that several of the batches made weres quite dark in masstone,.
Rubouts showed one of these to be quite close to Y0-38-D. This is
of interest as it may be a means of making our Dark Oranges on a
formula that can be controlled, that is, eliminate the dry bicarbo-
nate method. This lead will be investigated further in the near futurs.

C. Light Oranges

The laboratory study of the Y0-260«D and Y¥0-263~D formulae has
been completed and plant batches are now being followed., No results
are available on the batch of YO0~-260-D which was followed.

Investigation has shown that practically all Y0-260-D and Y0~263-D
are sold as "specilals®. These four or five “specials" are made by
shading with small amounts of chrome yellow or other orange. Work
should be directed, therefore, towards striking these "speclals" OK
S8traight rather than Y0-260-D and Y0-263-D. The Production Depart-
ment has been asked to supply a list of such "specials" for conaidera-
tion.
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II - Zing Jellow

Our present knowledge of the zinc yellow formulae indicates
that the controlling varlable, provided standard formula is
followed in other respscts, is the amount of impurities in the
zinc liquor. The amount of impurities required to give standard
material is not known., Variation in quality in the plant is due,
no doubt, to the fact that a fixed amount of impurity 1s added to
the zinc liquor without angeconsideration being given to the amount
of impurities already in the zinec liquor. A preliminary survey
shows that the impurities in the zinc liquor very considerably.
Work is being directed towards establishing a relationship between
the amount and kind of impurities in the gzinec ligquor and tinctorial
properties,.

A. ¥=232°D

Your batches were followad on standard formula in the plant
and a close check on impurities made. A4ll four batches were OK
S8traight. This work is being continuad.

B. ¥=407-D

Two batches were followed very closely for the purpose of
improving the OK Straight performance and also to develop texture
equal to our "HY-CAP" standard. BSamples of these batches are to be
submitted to the Ink Laboratory for evaluation. No further work is
planned until results are obtained on these batches.

III - Miscellansous

A, Plant OK Straight performance has bsencalculated for April
for each individual code.
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HAY, 1941
I - Chroms Oranges
A. Y0-27-D

Three batches were made in the plant using the dirsct type of
strike and controlled conditions. None of these were OK Straight.
These results indicate that yellower material iz to he expectsd from
the direct strike than from the reverse strike. The reverse type of
strike is to be avolded, however, as processing conditions are not
readily duplicatad due %o equipment limitations. Control variables
will be applied to the direct type of strike in an attempt to obtain
more "in~line" material,

B. 30-34-D

The initial trial of ¥0-34-D in the plant using controlled
conditions resulted in OK straight material. This batesh will be
checked when production 1is resumed.

Ce Y¥0-38.D

Study of the Y0~38-D process in the plant was continued.
The first two batches, check batches, made during the month were OK
8traight, but, when production was resumed about a week later, using
the same formula, very dark material was obtained. Apparently the
plant had encountered one of its chromic "off'" periods which necessiw
tates a readjustment of the formula. The trouble has been traced to
a shortage of lead in the strike and an average of blcarbonate of soda,
both of which tend to give darker; materlal. 1In order to prevent the
reoccurrence of this type of trouble the plant has been asked to cone~
- trol the lead liguor within definite limits and the bicarbonate is.
being weighed instead of being used at the net welight speciflied on
_the bage The formula has been adjusted to give standard material
on this basis and a performance seriles 1is being run.

Thqﬁ&o-zéo.n type formula, which was developed in the laboratory
last morith for the manufacture of tha Dark Oranges, was tried in the
semi-works during the month, This formula, since 1t eliminates the
s0¥id phase or "white base" step in the regular process should be
mach more easily controlled and, therefore, give a higher OK Straight
performance. The results of the seml-works batch are quite promising
and another batch ia to be scheduled as soon as equipment i1s available.

Do ¥0=260-D

, S8tudy of the Y0-260-D process was started in the plant, Two
batches were made using the direct type of strike and controlled
conditions. Both batches, which were made for shading purposes,
gave satisfactory mixes. This study will be continued when pro-
duction 1is resumed.
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E- xg"263"2

Study of this formula was also started in the plant.
A batch, which was made for use in Y0=-422-D, a dry mix, was satis-
factory for this purpose.

II - Zinc Yellow.

Study of the zinc yellow processes was interrupted early in
the month while the Development Section at the Operating Depart-
ment's request, determines the maximum batch size for the present
equipment, Before this work was discontinued, however, thrse
batches of Y-467-D with "HY-CAPY texture were made. The devalop-
ment of "HY-CAP" texture on Y-4678D is being carried along as a
part of the OK Straight study. This work will be resumed when
the ztudy of bateh size 1s completed.

III - Chrome Yellows

With the discontinuance of the 0K 8traight work on zinc
yellows, attention was turned to Chrome Yellows., Calculations,
based on the first four months of 1941, show that the three
yellows, Y-403-D, Y¥-424-D, and ¥-490-D, which sre dry mixes,
comprise 43.5% of the coler s0ld as dry mixes. If these three
yellows were to be struck OK Straight, and the problem does not
appear too difficult, a savings of approximetely $8000 per year
could be realized. With this in mind a letter 1is being written
requesting the Research Department to take up the study of this
problem in the laboratory. An added reason for the study of
Y¥-490~D, which 1s a speciasl for G.P.I. and probably the largest
single yellow consumed im the country, 1s that we only get a
small part of this business. If the yellows were struck direct
and OK §traight, 1t should lead to a much more uniform and
satisfactory product.

v - Hiscellaneous

4. Plant OK 8traight performance for April has been calculatad
for each individual code.
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JUBE, 1941

Control of chrome oranges depends on the control of chemical
composition and particle size. To control the chemical composition
it 1s necessary to control closely the amounts of raw materials used,
especilally those that effect the alkalinity of the system. To cone
trol particle size, physical conditions, such as temperature, volume,
etc., must be controlled.

It 1s felt that the phyaslcal conditions and asome of the raw
materials are now controlled satiafaetorilyg however, the lead ligquor
has varied greatly and has been far from satisfactory for use on
chrome oranges. Little progress has been made by the plant in meeting
the specifications set up in a letter of May 21, 1941, During the
early part of the month approximately 50% of the lead liquors used
contained precipitated material while during the latter part of the
month the liquors have been too acid,.

Rapid methods for the determination of alkalinity and lead con-
tent have been develeped in the laboratory. It has been suggested
that the plant use thess methods for control purposes and arrange-
ments have been made to check all finished liquors in the laboratory
by these methods, :

_ Attached is e table giving the details on batches of orange
followed in the plant and zemie-works during the month.

I - Chrome Oranges
A, 10=27-D

All the Light Oranges made in the plant to date by the direct
strike have been muddy and yellow. Comparison of the reverse and
direct type of strike, both in the laboratory and the plant, shows
that the reverse strike gives cleaner, brighter and redder material
than the direct strike. Although the direct atrike is more desirable
from a control and ease of operation standpoint, rather than embark
on a long and costly study to eliminate the muddiness, it has been
decided to improve the reverse strike as much as posaiblo and deter-
mine the "0K Straight" performance to be expectad.

Be Y0-34-D
The three’blitches made were within shipping limits of each

‘other but two wers—too dark to he- "OK S8traight"., Lighter material
will be made when production is resuied.
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C. ¥0-38-D

In general, batches made on the same formula were within
shipping limits of each other provided the bicarbonate of soda was
weighed rather than used at bag weight. Three batches, however,
made with lead liquor which was found to be "off" were gulte dark
and muddy and did not check among themselves.

Trial of the Y0-260-D type formula in the semi-works gave
material which, although muddy, was relatively close to Y0-38-D
in shade. As the direct strike was used, it is believed that the
reverse strike will eliminate the muddiness., A& batch will be made
by the reverse strike method when equipment is avallable.

D. ¥0=260-D
No production in plant,

The reverse strike gave cleaner and brighter material here too.
Variables will be applied to the rewerse strike to give standard
material and a performance study run.

II - Zino Yellows

The "0K Straight® and development of "HY-CAP" texture studiles
- have been inactive pending the completion of the study of batch size
in the plant.

II1 - Chroms Yellows
The Research Laboratory 1s actively engaged in developing a

formula for Y-490«D as a struck color. Y-490-D at praesent is made
as a dry mix., 8Satisfactory progress 1s being made on this problem.

IV Mlgcellsngous

A, Plant "0K Straight! performance for May has been calculated
for each individual code.
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JULY, 1941

The "OK Straight®" work was inactive during the period July
20th ~ August 3, 1941 while the staff was on vacation.

The control of alkalinity and lead content of lead liquors
during the month was satisfactory. The improvement was obtained by
adjusting the liquors, as soon as avallable, using the rapid methods
developed in the laboratory for the determination of alkalinity and
lead content. Examination of retained samples indicate that 2ll of
the lead liquors used during the month were stable, that is, had no
tendency to precipitate on standing.

Preliminary results indicate that further improvement in the
control of chrome orange manufacture has been obtained thru using
pH as a measure of alkalinity rather than total pounds of acetic
acld, This change has necsssitated the readjustment of some of the
control veriables but it avpears to be giving more uniform conditions,

Attached 1s a table gilving the details on batches followed in
the plant and semi-works during the month.

I - Chrome Oranges
A Y0~27-

The two batches made were too light to be "OK Straight" and
further variable changes must be made to get darker material.

Be Y0-34-D

The single batch made was too dark. A further decrease in
alkalinity will be made to obtain lighter material.

C. ¥0-38-p

Filve batches were made in the plant. The last three were
"OK Straight" and one of the others was OK in depth but was too red.
This redness is common to both Plant and Development controlled

‘material and has been a chronie complaint on this orange for several

years. It probably will be necessary to make a study of this some-
time in the near future,

Another bateh of orange was made in the semi-works on the
Y0-260-D type formula using the reverse strike. The material was
light and muddy against Y0-38-D. Although it is felt that the
product could undoubtedly be improved by chanfes in formulation,
no further work is planned for the present since the regular Y0-38-D
formula 1s showing an improved performancea.
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D. 10=260-D

The single batch made finished too light in masstons, Conirol
vagia?l;s will be applied on the next manufacture to give darker
materiel, ‘

B. X0-263-D

The single batch made was light in masstone as requested but
was too dirty in tint for use in Y0-422-D, the purpose for which it
was made. It was shaded without difficully as YO=-263-D.

II - Zing Yellows
Inactive._ Sti1ll awaiting completion of batch sige study.

III - Chrome Yellowg

The Research Laboratory has been able to develop a formula
for making Y-490-D as a struck color, This is being turned over
to the Develepment Section for further study. It 1s estimataed
that eliminating dry mixing on ¥-490-D will result in a savings
of approximately $1500 per year.

IV - Misgellansoug

A, Plant "0K Straight" performance for June has been calculated
for sach individual code.
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AUGUST, 1943

- Supervision and control of the manufacture of lead liquor was
continued during the month. Control of concentration and alkalinity
was satisfactory. A detalled formula for the manufacture and control
of the lead liquor process is beling written preparatory to returning
the supervision of this process to the Plant staff.

Attached 18 a table summarizing the batches followed in the plant
%u;ing the month. A detalled discussion of these batches is given
e1loWe

I - Chrome Oranges
A. Y0=27-D

The adjustment of control variables to give OK Straight
material was continued. The first twe batches, made on the same
formula, checked each other qulte closely but one was a little too
dark to be OK Straight. The next two batches were made to be
lighter but while they checked each other quite closely, one was a
little too light to be OK 8traight. The fifth batch which was made
" to be a little darker than the two previcus batches was still a
little too light to be OK Straight. Further changes will be made
gﬁtilbﬁx Straight matserial is obtained. A performance study will

en De Irulle

B. Y0-34-D
No production.
| Co ¥0-38-D

A performance study was run during the month using the formula
developed during July. The results indicate that several difficulties
must be overcome before OK Straight material can he made consistently.
They are: = '

1. Bicarbonate of soda which has been stored for two-~three weeks
becomes hard. This gives a lumpy "white base" and probably erratic
results. Tis is the firat time this trouble has been encountared and
further investigation 1s necessary.

2. The chronic complaint of red and chrome masstones was encountered.
Several recent batches were sstisfactory in depth of masstone but were
too red and chromy. This problem has been studied in the laboratory
several times during the past few years but little progress has been
made in its solution. Since this problem 1s now on the plant "sick
list" and since it must be overcome before OK Straight YO-38-D can
be made, it has been decided to study it in the OK Straight laboratory.
Its successful solution will probably require s long and tedious study
of the fundamentals involved in the manufacture of Y0-38-D,




¢ . “‘17"’

3. Iwo "off" batches were made during the performance study.
Analyses are now being made on all the retained samples of raw
materials, slurries, and backwaters to determine the cause. Pre-
lininary results 1n51cate that the balance between the lead oxide
and bicarbonate is close enough to the upset occasionally by a
combination of variations in raw material analyses, weights, etc.
It i1s known that an unstable product will result i} there is no
soluble lead present at the "white base" stage. It has bsen
decided to return this formula to the laboratory to determine
definitely the causes of "off" batches and to develop a more stable
formula. Plant work on Y0-38-D will be discontinued until this work
is complete. . e

D. ¥0-260-D_
No production.
E. ¥0-363D

The adjustment of control variables was continued from last
month, The single batch made was OK Straight. A performance study
will now be run using this formula.

II. Zinc Yellows

Inactive. Plant 0K Straight performance is very good. Develop-
ment of "HY-CAP" properties is awaiting completion of batch size study.

III. Ghrome Yellows
The Research Department 1s now actively engaged in the develop~

ment of a formula for ammaking Y«424-D, the duPont medium yellow, as a
struck color.

IV. Milgscellangous
A. The Plant OK Straight performance by individual code for

the first six months of 1941 18 being 1ssued as a matter of genemal
information.

DUP050150395
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CHROME ORARGES - AUGUST 194)

96€051050dNA

yel & 8 clean

Code  Batch ~Bubout Disposition -Bemarks
Y0-27-D 87710 dk, red, vs brt; red, vs wk = 888 Study of comtrol varisble. Within
shipping 1limits of 87711 dut too 0
dark to be OK. 1.
87711 vs dk, red, s brt; vs wk - 8% wk; OK Check on 87710
red
87880 s 1t & red & brt; s yel, vs vk Check 87710 except control variable
2% wk; yel OK used to give lighter material
87881 1t, s flat; vs wk - 3% wk; yel 888 Check on 87880. Quite close to 87880
. but too light to be OK
88200 1t, s flat; s yel -~ vvs wkj yel 8ss Control variable to m»do material
between 87710 and 87880 :
¥0-38-D 87609 s dk (red, muddy, chromy); s red, SSS Check on 86823, Depth of masstone 0K
VS WK - but too red and chromy.
87775 1t, flat, s yel, chromy; yel, vs 8ss Check on 86823, Bicarbonate very hard
gty - and lumpy from long storage.
87776 vs dk (red, muddy, chromy); vs red = Check on 86823. New bicarbonate used.
2% wk; vs yel OK _
87879 dk,red, muddy, chromy; s wk = 0K Requested dark shading materisl -
OK for this purpose.
87976 1t, yel, s flat; yel, s str = 8ss Check on 86823
88074 v dk & mmddy (red’§ chroiy); “vs ed OK " LA
~ yvsWk; vvs yel.
88075 s dk' & muddy (red); vs wk - 5% wk; OK " LI
vs dirty -
88076 1t, mmddy, flat; yel = 888 " . 8
88202 v dk & red & muddy, owaoswm W - Sss Requested dark shading material.
88296 ak, v muddy & chromy (red); wk - 888 Check on 86823
Y0-263-D 88201 s red & brt; vvs yel = vvs str; 0K Study of control varisbles.
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SEPTEMEER, 1943
I - Lead Liquer

Study of ths lead liguor procesa has been completed, a process
report written, and control of the process returned to %ho plant
staff. The important changes introduced were: -

1. Use of standard datch cards giving detailed operating
instructions,

2, Use of more efficient operating conditions,

For example, it has been shown that one l-hour
run over the feathered lead gives satisfactory
liquor, whereas two runs of 2-3 hours each were

. formerly used.

3. Conditions under which lead liquor 1s stable, does
not precipitate on standing, have been determined
and all liquors are being aéjusted to these
conditions.,

4, Rapid control tests have been developed and are belng
used for the control of the lead liguor process.

II - Chrome Oranges
A. 30-38-D

Work on Y0-38-D was confined to the laboratory. Twe problems
were studied during the month. They are: -

1. Causes of flopping - Two definite causes of flopping have
been found to date, Flopped batches in the plant are
probably due to either or both of these conditions.

The present formula will be revised, based on this
Xnowledge, to give a more stable formula.

2. Causes of red-chromy masstones - The problem 1is deing
attacked from gseveral angles.

a. Laboratory study of stilke variables - No definite
leads have been uncovered to date.

b. Particle size, shape and composition - Samples of
satisfactory material and red-chromy material
have been sent to the Experimental Station for
conparison under the slectron microscope and a
spectrochemical analysis.

Ce Testing Method - All complaints to date have been
based on rubout results. Paint grinds, etc., are
being made to determine whether the ro&nsas and
chrominess i3 evident under actual conditions of
usage. Preliminary results indicate that there is

no correlation between rubout results and those
obtained in other systems.

DUP050150397
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Bs Y0-260=p

Two batches waere made in the plant. They were. very closs
checks, one being "OK Straight™ and the other a 1little too dark.
i performgnce run will be made using this formula when production

8 resumed.

“III - Ziné Yellows

The plant "OK Straight" performance continues satisfactory
and no work is planned for the present.

¥ - Chrome Yellows

Work on the develepment of a formula for making Y-424.D, the
duPont medium yellow, as a struck color, was continued in the
Reseuch'Laborator{. The results, to date, have besn rather
erratic, probably because of the &u’!multy of controlling the
composition by precipitation methods,

V - Miscellapeous

A. A process report for the control and manufacture of lead
liquor has been written.

B. The plant "OK S8traight" performance by individual code
for the first six months of 1941 has been issued for
the guidance of those interested 1in the improvement of
“OK Straight",

DUPO050150398
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OCTOBER, 1941

The other "OK &traight® work was interrupted early in the
month in order to give full time to checking the lead nitrate
operation, Chrome Yellows made from lead nitrate have been
running too dark and dirty in messtons and it was felt that
this was due for the most part to the lead nitrate.

I - Lead Ritrate

As a matter of record and in order to avoild their reoccurrence,
a deteiled discussion of conditions which were responsible for the
poor grade of lead nitrate being made ars listed below. Recommene
dations are also included for further improving the lead nitrate
operation,

1. A brown sludge which has been shown to give dark and dirty
yellows was found in all the lead nitrate storage tanks, The tanks
have been cleaned and are to be cleaned on schedule in the future.

2. The electric eye which 1s the sole guard against the brown
sludge leaking into the storage tanks was in such poor mechanical cone
dition that it was useless as a protective device. 4 new lamp is to
be installed and the system rearranged. The elsctric eye should be
scheduled for inspection at least once a month in the future.

3i The pump switch which is normally actuated by the electriec
eye was too rusty for sutomatic operation. This has been remedied.

4. Assuming the electric eye to have been in good condition, it
would not have been possible to utilize it for control purposes
because of the following conditionss -

a, One of the glasses in the trough was broken.
It 1z being replaced.

b. Too much wood fibre suspended in the solution,
The press is in very poor condition. New plates
are being made. These should be painted with a
protective materlal to increase their life.

¢. Too much entrained air in the solution. This
was due to the pump needing packing and the poor
conditicn of the press and accessories. The
pump has been packed, the press is being re-
conditioned, and zmail changes have been made in
the pressing procedure. A screen has also been
installed in the trough to break up the air
bubbles and eliminate the wood fibre,

d. Too many lead nitrate crystals entrained in the
solution. Conditions under which lead nitrate
solutions are stable are bheing determined and all
lead nitrate will be adjusted to these conditions.

DUP050150400
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5. The test for iron under the present conditions was found to
be worthless due to the relatively large amount of nitrite present
in the lead nitrate. A new teat 1s being developed.

é. In general, the operation was sloppy and important differ-
ences axisted in %he methods used by the three operators. The
operators are being instructed and trained as the work progresses.

The following suggestlons are offered as a means of further
improving the lead nitrate operation: -

1. Increase the lead nitrate concentration to an average of 22%,
It has been running 18-19% for some time. This 1s now being studied.

2. Improve the agiltation in the purification tank. The poor
agltstion increases the time of purification and adjustment, and
leads to lower lead ylelds and non-uniformity of reaction,.

3. The present press pump has too much capacity for the present
system, resulting in leaks in the press, blowing air, and higher
maintenance and power costs., A slower spsed motor on the pump would
lead to more efficient operation,

4, Lack of storage capacity results in hurried operation during
peak production periocds. This has been exaggerated by the recent
increase in batch size on lead nitrate colors. Hurried operation is
resulting in sloppy operation and poorer quality lecad nitrate. Cone
sideration should be given to installing another storage tank in the
rear of #18 Bullding and larger scale tanks in #6 Bullding. It
should be possible to use wooden tanks for this purposs.

5, 4s a check on the lead nitrate operation a continuous sampler
should be installed on the line from the clarification press.

6. The present method of adding nitric acid for adjustment purposes
should be eliminsted due to the hazard involved and higher msintenance
costs,

II - Lead Liguor

The quality and control of the lead liquor operation continues
satisfactory.

III - Chrome Oranzas

A. 10-27-D _,
Two batches were made for the purpose of studying control
variables. Both were a little too dark to be “OK S8traight" but were
readily shadeable,

Be YX0-38-D
A 8ingle batch was made to try a new and more stable formula.
It was too light and it will be necessary to apply known variables
to give darker material.

DUP050150401
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NOVEMEER, 1941 1
\

Full time was given to improving the lead nitrate operation
and process. Except for occasional batches, the lead nitrate was t
satisfactory throughout the month, Eliminahon of the poor batches
and & further general improvement depends primaerily on the comple-
tion of pending equipment changes. The improvement in lead nitrate
quality to date has resulted in much less dark - dirty masstone
chrome yellow being made. ’ -

A brief discussion of the status of the lead nitrate work is
given belowt

1. The storage tanks were cleaned during the month. The storage
tanks are being cleaned once per month and the scale tanks once per
week

2+ The electric eye has been mounted on & permanent base so that
it is not affected by vidbrations, spillage, and condensation. The
old lamp should be replaced and ehe cover to the lamp and sye locked
to prevent tampering.

£ 3+ The rheostat which controls the eye has been locked to pravent
tampering. Ihe present ammeter is to be replaced as it 1s in need of
repairs. When this replacement is made it will be possible’to calibwate
the system fo that its efficlency can be checked at any future date.

4, There are ten bad plates in the press. An order has been
issued for replacements. ;

5. The majority of the spigots and hose on the press are worn out.
Replacements are on order.

6. The agitation on the purificstion tank is unsatisfactory. 4’
project has been wrltten to install a larger agitator.

7« The press pump is too large for the present system. The
gﬁghanicgl Department 1is trying to locate a slower speed motor for
8 worke

8. The Industrial Engineers have installed a temperature recorder
on the make tank, This will provide a much nesded means of control
for this operation.

9. 4 project is being prepared to instsall a small pump for use
in adjusting the lead nitrate.

10. The lights in #19 Building have been moved so that the spigots
and trough can be observed during the night shift. A study 1s being
made for the purpose of providing sufficient light for operation at
night.

DUP050150403
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11l. Consideration 1s being gilven to installing a continuous
sampler on lead nitrate. This would provide a much needed check on
the lead nitrate operation.

12. Operating instructions covering the lead nitrate process
have been written and posted in the leadshop and #19 Building for
the guldance of the operators.

13. A new test for iron has been developed and is now on
trial in the plant,

14, Corrosion tests are being run to determine the effaect
of lead nitrate on iron pipe. The new test for iron is also being
used to dstermine the iron pick-up in the present system.

15. For the present, all lead nitrate 1s being adjusted to
approximately pH 4,0, This appears to prevent the formation of
erystals and yet is not acid enough to attack the iron piping.

DUP050150404
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DECEMBER, 1241

The lead nitrate operation was checked throughout the month,
Although there were several periods of poor quality, in general
the gquality of lead niltrate showed an improvement over last mon %h.
These “off" perlods are due to our inability to control the pH of
the lead nitrate with the present equipment and methods. The
possibility of adapting conductivity equipment from the lithopone
plant to the measurement of pH 1s being investigated.

The new iron test which has been on trial during the past month
appears to be satisfactory. The test is also pr@ving valuable in
the study of corrosion and iron pick-up in various parts of the
system. Preliminary results indicate that the pH in the storage
tank must be kept above 3.5 to avoid contamination with iron while
pumping to the scale tanks in #6 Building,

A fnew lamp and micro-ammeter have recently been installed in
the electric eye circuit., These are now basing calibrated so that
the efficiency of the system can be checked in the future. After
a trial period an inspection schedule will de set up. Several teats
have shown that the eye is working satisfactorily and that no solids
are passing into the storage tanks,

Chrome Yellows have beaen made in the laboratory from plant lead
nitrate containing iron to determine the maximum smount of iron which
can be tolerated under present conditions. Prellminary results
indicate that the plant is now operating below the maximum amount
of iron which can be tolerated, whereas several months ago they fre-
quently were above the maximum.

Several batches of lead nitrate which were made on standard
formula were followed. When the Industrial Engineers complete their
study oan nitric acid yidlds, the making operation will be studied
further with the object of shortening and improving the control of
this operation.

DUP050150405
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JANUARY, 1942

The lead nitrate operation was checked throughout the month.
Paily samples of the finished liquor indicated that, except for
one day, the lead nitrate was satisfactory. The one exception was
due to %ha mechanical fallure of an acid valve. Very little dark
and dirty masstone chrome yellow was nmade as a result of the
improved performance on lead nitrate,

411l of the recommended equipment repairs and improvements,
except the installation of a pH electrometer and continuous sampler,
have been made. The equipment 1s now in excellsnt condition and
1ittle trouble 1s to be expected in this respeect in the future.
Consideration is still being given to the purchass of a pH elec~
tromster and the installation of a contlnuous sampler.

A detsiled study of the lead nitrate purification process has
been cmmpleted and, except for pH control, the methods are now
satisfactorye. The only dependable method found for the control of
pH is the electrometer.

The eiectric eye has been calibrated and a method set up for
checking 1its operating efficiency, It is recommended that it be
checked at 30 day Iintervals in the future,

At the Plant's request samples of finished lead nitrate were
taken throughout the month for the purpose of determining the
average nitrite content, 4 XCR method for the determination of
nitrite has been developed and will be used in determining the
nitrite content of these samples,

A trial run was made at the Plant's requegt to determine
whether it 1s possible to eliminate the purification step by
consuming the lead sludges at rates low enough to keep the
impurities within specifications. Preliminary results indicate
that satisfactory lead nitrate can be made in this manner if close
supervision 1s provided. The process has certaln weaknesses and
it is felt that there may be more desirable means of accomplishing
the same purpose. These have been fully discussed under separate
. COV@T,

As of January 12, 1942 the plant has been using, without
research supervision, the Chrome Orange formulas developed during
the "0K Straight" study. These formulas specify volumes, times,
temperatures, pH, etc., which normally are not controllea. At
this time, tﬁe results are too few to Justify any conclusions.

It is planned to give a few days to checking the operation on
these formulas during the coming month.

DUP050150406
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Lead Nitrate

Daily tests made on the finished lead nitrate liquor indicate
that it was satisfactory for use in the manufacture of colors.
The quality of Chrome Yellows made during the month confirm these
tests, )

4 study of the lead nitrate making operation was carrisd out
during the month. A detailed operating procedure has been written,
based on this study, and is now on trial in the plant.

A trial run has been 1in progress for the past thres wesks to
determine whether it is feasible to manufacture satisfactory lead
nitrate without purifying and without clarifying in the filter
press., During this period pig lead has been the sole source of
Jead and the liguor has been clarified by settling. Ths results to
date indicate that satisfactory lead nitrate can be made in this
manner provided the following conditions are mets e

1. Pig lead continues to meet specifications,.

2. BEach batch of lead nitrate 1is completely finlshed
(pH 4.4) before pumping from maeke tank,

3. The pH is adjusted within the range 3.8 - 4.2 before settling.

4, The settling period 1s held to a minlmum of 30 minutes.

5« The tank cleaning schedule, recommendations to be made later,
is adhered to rigidly.

6. Close supervision is provided - much more than at present.

Chrome Oranges

The "OK Straight"” study on Chrome Oranges was resumed on
January 28, 1942, This study was interrupted several months ago
because of the variable character of the lead liguor. This is the
first work on Chrome Oranges since the difficulties on lead liquor
ware eliminated. During the period January 12 - 28th, the "OK
Strajight® Chrome Orange formulas were used in the plant without
supervision by the Development Section. Attached is a table showing
the results on all the batches made on these formulas. Batches
marked with an asterisk were not followad by the Development Section.
A brief discussion of the performance of each Orange 1s given bdelow.

Y0=27=D

This formula appears, except possibly for a few ninor adjust-
ments, to be satisfactory. All the batches made under the Develop-
ment Section's supervision were "OK Straight" and six of the last
eight batches were "OK". The cause of the poor performance at the
beginning was located and has now been eliminated.

DUP050150407
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This formula now appears to be satisfactory « four of the
last five batches wers "OK Straight®,

Y-. -

This formula is still unsatisfactory and has been returned
to the laboratory for further study. The plant is also having
trouble controlling the regular formula at this time. Apparently
there 1s still some unknown variable in this formula which must
be located before consistent results are obtained. Occasional
batches will be made in the plant as a chsck on the laboratory work.

¥0-260-D

There was only one batch made. Additional experience will
be needed before drawing any conclusions concerning this formula.

0-» Ld

Although two of the four batches made appsar to be "OK Straight®
versus the regular standard, the results are too few to justify any
conclusions at this time.

DUP050150408
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MARCH/APRIL, 1942 - Ne reports)

MAY, 1942
Chrome Oranges

There was no production on Chrome Orangss during the month.
When manufacture is resumed the "OK Straight" formulas will be
used on all Orarnges.

Chrome Yellows

A general survey of the Chrome Yellow equipment and operation
has been made. This was followed by a more detailed study of raw
materials and the various operations involved in the delivery of
the proper amount of raw material to the strike vat. A4 bdbrief
discussion of the raw materials investigated and the equipment
used in handling them i3 given belows -

Sodjum Chromate

analyses ~ satisfactory

uniformity -« smmples taken from hose to strlike vat check
those taken from storage tank,

alkalinity - varies conslderably but majority of formulas
now require adjustment before use.

Sodium Bichromate

snalyses - satisfactory
uniformity - "
acidity "
Lead Nitrate
analyses -~ in general good, but saeveral found outside limits,
uniformity - satisfactory
acidity - at times varies considerably
impurities - cgnt;innd too much iron three of the eleven days
checked.
Sodium Molybdate

analyses -~ gatisfactory

uniformity -« satisfactory

impurities ~ suggest that brown sludge in storags
tanks be removed.
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uniformity - contains too many large lumps
weights - bag weights are incorrect - should always
be weighed,

Scales and Weighing

Scale Vat #359 - used in weighing sodium molybdate solution.
Found to be in good condition.

Scale Vat #351 - used to weigh chromate, acids, alum, etc.
Found to be in good condition.

Scale Vat #356 - an alternate for #351.
Not satisfactory for use on Molybdate
Orange, possibly satisfactory for Yellows.
Location of beam relative to solution
valves contributes to inaccuracies.

Scale Vat #3534 - used for weighing lead nitrate solution,
Inherently a good scale but now sluggish
and tends to stick, requiring considerable
care in its use. ﬁeam not visible from
control value. ’

In weighing it should be made a general practice to balance and read
the scale just before drawing solutions. Several instances were
found where the weighing was done some time previous to withdrawing
solution and examination before withdrawal showed that the weight had
changed. Leaking valves usually are the cause of such changes.

During the course of the general survey several conditions were

encountered which shauldnygmcqgrgggeﬁgw Thggmgrgg_-““m

1.

20

3.

Several of the agitator turblnes are szo .badly worn that little
or no agitation is supplied in the upper portionof the vat.

The practice of re-using paper sample cups should be discontinued.
A sample of lead liguor taken 1n one of these cups showed 7.2 pH
ggoreas checks in glass ran 9.15 pH which 1s normal for lead

quore. '

On several occasions 1t was found that either the late maker
or the nightman had not washed out equipgent and hose
sufficiently. As an example, a sample of water taken from
the hose to Vat #351 contalned a white sediment and its pH
was 10.7. This solution would normally go into Molybdate
Orange which is quite sensitive,

Work to date has been confined to the making operation. The treating
(2ig?t:an), pressing, drying and grinding operations are still to be
studled, '
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