L .
s -7
k] ¢

»
b1 "%
=
I

N41994




DUP050069184




Sotljé\lmfj-l

Copy No. \g

"E. I. DU PONT DE NEMOURS & COMPANY
PIGMENTS DEPARTMENT
256 YVANDERPOOL STREET
NEWARK, NEW JERSEY T ‘
Ve . ¢
Nl i

NEWARK PLANT
CHEMICAL DIVISION - COLORS

NEW DRAPT TUEE PROCESSING METHODS

Pariod Covered  August 1949 - Ootober 1950

—
i
‘ %
NJ 3747 2
! e
£ X s bt e - —

DUP050069185



Serial No. EN-53-1
Copy No. 8 |

Copy to:

#1 - Numerical File
2 - Researoh Office (223.4)

3 - Iibrary Flle  (223.4)
4 - J, N. Pully/A. Siegel
5 - Plant Files - H, Arnog.l
6 - Jackson Laboratory -~ Orchem .
7 - WU e RETURN TO o
g -V, g. ghalupski,N— Newport L 2 ATO LV
- J. H, Cooper ~ Nowark . i i R
10 - B. F., Klenke, Jr. =~ Newport } ACKSON LA@Q\ '
%3. - #14 Bldg. File ~ Newark e L , QOM E
) - Ex " " 4 :
4 - 0
NEWARK PLANT
3
- PIGMENT COLOR RESEARCH REPORT
Finsl Report
Title: NEW DRAFT TUBE PROCESSING METHODS
Period Covered:s August 1949 - October 1950
Charges A-IIC-~263 ‘
SUBMITTED BY: E. ¥, KLENKE, JR, DATE SUBMITTED:z January 15, 1963
APPROVED BY: J. H. COOPER  '# DATE ISSUED:  Jenuary 27, 1955

DUP050069186



Introduction
Summary end Conclusions
BT-284-D :
aT-874-D
GT-710-D
BL-288-D
BP-173-D and GP~501-D
BT-287-D and GT-689-F
Experimental Detalls
GT-674~D and GT-710«D
BT-284-D
BL-288~D
BP=173~D
@P-501-D
GT-689-P
BT~-287~P and BT-321-P
Design Data
Operating Data
Quality and Performance Data
Summary -~ Table I
BT-284-D - " II
GT-674~-D - ¥ III
GT-710-D -~ " IV
BL~288-D - " V¥
BP-173-D -« " VI
L - N VIl
@GP-501-p - ©  VIII

_D ° T 'y Capaclty-’ " - Ix
" n L. on o3

Filtration. - " XI

Drying - % XII

Pulverization~ LD & & X
Plant Férmulas and Notes
GT-674-D¥% HM (GT-Vlo:?Appendix i

GT-674-D (D) 1z
BT-284-D (C) " TIT
BL-288-D {I) i v

Equlipment Diagrams
Semi ~Works Draft Tube Unit - Fi%ure
Plent Draft Tube Unit

Refegenca.é

g

OOOOVFOMNU VUV

12

DUPO050069187




DRAPT TUBE PROCESSING

Introduction

Draft tube processing, as applied to phthelocyanine plg-
ments, was first conceived and tiried in August 1949, during the
development of a process for production of soft texture CPC blue
end green toners. In searching for plant equipment to satlsfy
the requirements of the process for manufacture of GT-674-D, &
turbine agltated vet was first selected. Initial results were
satisfactory; however, no more than 1/3 of the vat oapacity could
be utilized without causing serlous quality degradation, resulting
from g decrease In agltation efflclency. Since the success of
the process depended upon the unliform dispsersion of a water im- .
oo miscible treating agent in the plgment slurry, it became obvious T
%mg that the use of special squipment would be required, to permit
reallzation of the economies of largs batch slze manufacture.
It was estimated that an expenditure of approximately $10,000
- would be needed to modlfy the exlsting equipment, with no assur-~
ance of success; thersfore, ciher means for-abtainin% the same
results was sought, The use of a draft tube wnit ultimately was
conceived and developed as the answer to the squipment problem.

A semi-works vnit was assembled for trisl operation, .
and the results were sufficlsntly sncouraging to justify consid-
eration of a plant installation. A pilot scale unit was then
improvised in the plent, using the obsolete and unused chrome
yellow continuous manufacture unit, to provide scale-up desl
information and additional quality data. The quality of the pilot
unlt products confirmed the semi-works vesults; therefore, 2 pro-
ject was submitted and spproved for lnstallation of a plent scale
draft tube unit. (See Figure II.)

Standardization of seveyal CPC codes was accomplished
without difficulty in the plant urlt, and to date the performance
of the unit hag been entirely satlsfactory. ﬂ

Summary and Conclusions

The draft tube unit was developed to meet the need for
equipment to produce optimum quallty 67-674-D and BT~284-D at
a larger and more economlcal batch size than could be made in -
the then avallable equipment. The guallty of mabterisl produced
in the semi-works unit excseded eézpectations; definite quality
improvements were obtalned, in addiiion to the goal of inoreased
bateh slze, For this reason, the scope of the study was lncreased
to include draft tube procsssing of other C?C products, as well
as nunerous maroon pigments., (This report is confined to the
CPC work; the naroon study will be covered separately.)

The encouraging seml-works results were confirmed in
the plent unit. In summarizing the accomplishments to date, 1%
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can be stated that the plant draft tube unlt has significantly
increased the plant productivity of CPC products of improved qual-
ity, with resulting savings in raw material and operatin% costs,
This has been accompllshed at a relatively low increase In plant
investment and has provided the plant with a unit with much needed
operating flexibility. An operating unlt 1s now availeble that
can economically provide the benefits of extremely intense agita-
tion, with no sacrifice in adaptability or limitation of bateh
size,

The following summsrizes the indlvidual accomplishments
for each of the products that have besen draft tube processed to
date. {See Table I for tabulation of these data,)

1l -~ BT!Z%-D

The batch size was inoreassd from 400 lbs, to 1,260
1bs., and & 5% strength increase was obtained, thus permltting
dilution with an inexpenslive inert extender, {blane fixe) during
draft tube processing to equal standard strength. (See Table
II for semi-works end plant quality data.) Significant raw material
(CPC) savings have resulted, as well as savings in labor, processing
and testing, ote. The plent adopted the BT-284-D (C) formula
April 22, 1960, .

*¥Subsequently changed to bariwm rosinate.
2 - GT-674-D

The batoh size was inoreased from 420 lbs, to 1,260
lbs,, and some improvement In ink mill propsrities was noted,
This product was also dlluted with 5% inert extender {blenc fixe)
by declsion of Sales. (See Table III for semi-works and plent
gquality data.) Raw materlial (CPC), labor and related savings
have been reclized. The plant adopted the GT-647~D (D) formula
May 12, 1950, .

3 - GT~710-D (Originally coded GT-674-D% HM)

A product equal to the semi-works standerd was obtained
at the large (1,200 1b,) batch size. (Sse Table IV for semi-works
and plant quality data.) Thoe formula was adopted by the plant
May 12, 1950, ‘ ' _

4 - BL-288-D

Use of the draft tube unit permitted formule modific-
ations that resulted in lmproved dry lump uniformity, freedom
from grit, better dlspersion in linoleum end plastics (vinyl),
and increased strength. An increase in batch size from 1,585
1bs, to 3,170 lbs. was alsc accomplished. (See Table V for semi~
works and plant quality data.) Aside from the benefits of inecreassd
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batch size, the chisf advantage of the draft tube process has
been the elimination of nard undispersed plgment particles {(grit)
from the final product., Because of customer insistence on grit-
free material, all BL-288-D production has been scheduled for

the draft tube unit. The plant adonted the BL-282-D (I) formulsa
June 7, 1950. :

& - BP-173-D & GP-501-D

Draft tubc production of these codes was tried primarily
to determine whether any strength improvement could be obtained
that would permit reduction of the CPC toner content. (The toner
content of bateh produced as BP-173-D had to be incrsased from 73.4%
to 76.0% to meet standard strength.) During the trial study a sim-
plified formule was Introduced, substitutlng sodium rosinate for
the usual sevarately prepared ammonium rosinete, thus providing
a raw material savings and reducling the fire hazard (during pulveriza-
tion) due to the presence of free rcsin.

The results were qulte encouraging; (See Tables VI and
VII for semi-works and plant guality datea.) standard strength B~
173-D was produced at 74.4% toner content as compared with 76.0%
toner content of bateh production, and all other properties were
found to be essentially equal., An insufficient numbser of GP-501~-D
draft tubs batches were made to do more than establish the fact
that standard quslity material could be made at a lower (72.6%
as compared with standard 73,8%)toner content,

Because the draft tube unit was needed for other pro~
duction, the standardization of these two codes in the unit was
not possible. '

6 - BP-287-P & 01-689-P

Trial of the draft tube unit for production of these
codes was llmited to one semi-works bstcoh sach, to determine if
standard quality material could be made, The 4,000 1b. maximum
betch size in the Abbe! Lenart mixer justiflied these trials,
Standard quality materiasl wes obtained in each case, and a 20,000
lb. batech size forecast for the plant unit. (See Table VIII for
quali ty data.) Due to the priority of other work, plant trial
of these codes has not bsen mads, .

Experimental Details
A, - G2-674-D & GT-710-D

As previously stated, the draft tube study was started
in the semi-works using the GT-674-D (C) formmla. The Green used
at this time was tihie solvent milled eutectic type. After the
size and relative dimenslions of the semi-works draft tube unit
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wseestablished (See Figure I), a variable study was conducted

to determine the optimum condltions required to (1) produce ma-
terial of standard quality, and (2) obtaln sdditional quality
improvements. Listed below are the varlisbles evaluated, together
with comments regarding thelr effectiveness, ’

1 - A 5% concentration of pigment in the final slurry
was found to give the best results, when the 5% CCl, - 2% TEA-~Ciso
ester emulsion treatment® was used. When only 10% CCl,* was used,
a 10% slurry concentration apveared to be most effective; at higher
concenbrations the slurry became quite viscous and the recircula=-
tion rate was measurably reduced, making & longer cycle necessary.

2 - Since the use of CCl, and TEA-Cy, was already well
established, no attempt was made to find other agents. The only
variable tried was the use of 10% CCl, without the TEA-Cyg ester;
the ink mill propertles remalned essentlielly unchanged, but weak-
ness in the neighborhood of 5% was diseclosed. Vhen tested in
plasties (Vinyl}, the CCl, treated material was found to be super-
ior to the sster emulslion treated products In ease of dispersion;
therefore, this treatment was ultimately adopted and coded GT-710-D
for sale to the plastic trade,

3 - Addition of the ester emulslon to the pigment slurry
circulating through the draft tube at 190° to 195°F, with continued
recirculation through the draft tube for at least 1 hour, produced
optimum quality material. It was found that the treating agent
could be added to the slurry in the holding vat provided sdequate
agitation was provided to disperse 1t rapidly. Subsequent circula-
tion through the draft tube wes necessary, however, to obtain
satisfactory quality.

) 4 - Heating of the ester emulsion treated slurry at
190°-195°F produced material of superior tinctorisl and printing
ink properties, as compared with materlal treated at room temper~-
ature., Heat development of the CCl, treated slurry {GP-710-D
type material) gave no evidence of quelity improvement.

_ b ~ Sin¢e pen loading the GT-874-~D slurry (5% solids)
would require an excessive number of dryer cars, the material
was pressed (but not washed) before loading onbo dryer cars.
There were some indlcatlicns thet this filtration step gave a
8light improvement in tincterial properties (strength and inten-
sity). Adjustment of the slurry pH from approximately 8«10 to
5,0-6.0 prior to treatment gave some evidence of improving the
pressing characteristics, and possibly causing some improvement
in tinctorial properties (See Refersnce 1l.).

*% calculated on a dry pigment basis.,
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~ batches of GT-674-D were made
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6 - When using the 10% CCl, treatment of a 10% plgment
slurry (GT-710-D formula), it was found necessary to add the CCl,
into the vortex of the draft tube during circulation of the pigment
slurry at room termperature., Heat development at 190°-195°F gave
no quality improvement, and addition of the CCl, to the holding
vat caused a noticeable quallty degradation., The final slurry
was heavy enough tc permlt pan loading, which was also preferable
for optimum quality.

7 - Comparison of the draft tube processed material
with products made in the Abbé Lenart mizer disclosed a 5% strength
advantage for the draft tube products. To compensate for thls
strength increase blanc fixe was added as an ilnert exbtender.
Addition of the extender to the holding vat, following the emulslion
trestment and recirculation period, was found to be satisfactory

provided the agltation was adequate to prevent settling before

it became dispersed (satlsfactory ln the plant D.T. unit).

8 - High speed (instead of regular speed) pulverization
of the CCl, treated produced for use in Vinyl, measurably lmproved
propertlies such as ease of dlspersicn, strength, texture, ete.

Standardization of GT-674-D and GT-710-D (coded GT~B74-D
BM at the time, to identify it as material for use in plastics)
in the vlant draft tube unit was started on Aprll 4, 1950, and
accomplished without difficult{. Twelve consecutive 1,280 lb.

provious maximum batch size was

4.0 1bs.), all containing the 5% inert extencder; the average quallty
wae slightly superior to standard (Ses Table III for a tabulation
of the results.), thus exceeding expectations. (See Reference
2.) Excellent duplicability of results and the absence of any
operating problems pronpted ths plant to accept the GT-674-D (D)
aststa%dard on May 12, 1950, (See Appendix II for formula and
notes. ' :

The process for draft tube mamufacture of ar-674-D %
HM (see above) was also accepted by the plant on May 12, 1950.
{see Appendix I for forrmla note) Despite the fact that
prior draft tube development work was limited to one seml-works
run and complete operating dats wore not avallable, the first
plant batch wes fully equal to standard In all properties, as
were all subsequent batches; no oversting problems were encoun-
tered, (See tables III and IV for results.) :

The seml-works draft tube unit ceveloped for GT-674-D
was used for the development of a process for BT-284-D, using
the ({B) formule. Since this basic formula wes quite simple the
variable study was quite limited; investigations were pestricted
to. finding the optimum operating condit ons. The following summas

rizes the varizbles trled and the resvective effects.
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1 - A 104 solids content slurry was found to be optimum;
slurries of higher concentration required longer recirculation
tines and were difficult to pump.

2 - As in the case of GT-710-D, the addition of the
. CCl, other than into the vortex of the draft tube during clreou-
lation of the pigment slurry, ceused scme guality degradation
{poor ink mill texture and "separation" on the rolls).

3 - The use of TEA—Clg ester with the cCl, (as for '
GT-674-D) gave no quality improvement, '

4 - A comparison of pressed and penned material dls-
closed some evidence of a strength loss (2-3%) attributable to
pressing; therefore, direct pan loading wes edopted.

5 - In the plant unit the batch size was inecreased from
1,260 1lbs, (400 lbs. was the maximum batca size in the Abbe' Lenart
mixer) to 2,520 lbs., and the treating egent (CCl,) reduced from
10% to 5% (of the pigment welght) with no discernible loss of qual=
ity. The only operating problem encountereiat this larger babch
-size was the excesslve demand on drysr cars; thoersfors, the 1,260
1b. batch size was adopted as standard,

6 - Evaluatlion of the draft tube processed material
disclosed it to be at least 5% stronger than Abbe'! Lenart droducts (Lot
71505 ve 71457 and Lot 15712 vs 15844) and BT-284-D standard;
therefore, 5% lnert extender (blanc fixe) was added to reduce
the strength to standsrd. The addition of the blanc fixe to the
holding vat, following the CCl, treatment énd reclreculation perioed,
was sllowable provided the sgitatlion was adequate to disperse
it (satisfactory in the plant D.T., unit). Addition of the extender
through the draft tube was found to be undesirable because it
had to be added slowly to prevent excesslive settling in the low
veloelty zones outside the tube.

Final standardization of BT-284-D in the plant draft
tube unit was started April 22, 19850, and on May 12, 1950, the
plant aéespted the process as BT-284-D (C)., (See Appendix III
for formula and notes.,) During ins plant development period more
than a dozeéen batches were meds with excellent duvlicability of
results; the average quelity (with the exbtender included) was
slightly better then standard in strength os well a8 in printing
ink properties. (See Table II for tasbulation of results.)

C. had BL‘ZSQ-D

. Development of a draft bube process for mamufacture
of BL~288~D was prompbted by (1) the possibility of improving qual-
1ty (strength improvement such as obvtained for BT-284-D), or re-
dueing the tonsr content, (2) the hope of increasing the bateh
size, with resulting labor savings, and (3) the unlque provisions
of the draft tube unit for screening the N-623 and the final prod-
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uct {see Figure II). Item (3) was most important because of cus~
tomer complaints of streaking--probably attributable to dry lump
non-uniformity, due to the presence of hard undlspersed granules

.of pigment.

o Small scale development work was restricted by equipment
limitations; therefore, after a few seml-works runs to confirm _
the feasibillity of the process, the development work was continued
in the plant wnit starting May 3, 1950, The following variables
were evaluated, using the beaelc (’ H) formula,

1 - Since the draft tube unit had the facillitles for
heating the slurries being vrocessed, the effect of heat devel-
opment was iInvestigated, Heat development at 185°- 195°F, fol-
lowing the additlion of Resinous 0il X-1 and a subsequent recipr~
culation c¢ycle, was lound to improve the dry lump uniformity as
well as streng%h. The heat treated materlal contained no undis~
perged extender (Abbe! product was full of white particles) and
was 3-5% stronger than the cold samples (See S.W. lot 2099 and
plant lot 71366). .

2 - A comparison of pan loading vs. pressing was made,
and the pen loaded material (from the same D.T, batch) was found
to be 5% stronger and more intense than the pressed portion. Be-
cause of the excessive demand on dryer cars, however, pan loading
was not adopted. _

3 - The batch size was inereased from 1,585# to 3,170#
{twice the Abbe'! batech slze) with no evidence of any guallty loss,
and no opernting problems were encountered.

Following this rather limited development study, during
which 1t had been demonstrated that excellent quallty materisl
could be produced by the draft tube process (See Table V for a
tabulation of results), the plant Quality Control Group accepted
the provlem. On June 7, 1950, the plant adopted the draft tube
process a8 BL-288.D {I). (See Appendiz IV for formula and notes,)
Subsequent to sdoption of the (I) formmla, the Sales Department
requested that all BL-288-D be made in thse draft tube to insure -
minimum "grit® in the product.

D. - BP=173-D

_ A draft tube process for BP-173-D was developed in
an attempt to meet standard strength using less CPC toner than
the batch proeess. Plant batch production required the use of
approximately 76% toner as compared with 73.4% for standard, -

The development study was started in the seml-works

using the (D) formula {lots 2227, 2228). The experience galned
prompted the use of a sodium rosinate solution to replace the
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separately prepared ammonium rosinate, and this "simplified for-
mula® was tried (lot 2229) with success, Since the (D) formule
products were wesker than stendard, further trials were made st
increased toner eontent {lots 2232, 2233, 2267). The results

of the semi-works study indlcated (1) the draft tube products

to be slightly stronger at equal toner content, and at least equal
in a1l other properties to batch products prepared as controls,
and (2) standard quality was reached using the simplified formula
with 74.6% toner; therefore, a plant study was started. ”

Six plant batches were made in the new draft tube unlt,
and portiona of each were set aside for a new standard (see Tables
VI and VII for deteiled data). The preoposed stendard (NS-863)
was ultimately relected bacause of weakness {See letter JCN to
FEB, 4/3/5;%

During the semi-works and plant studies the following
varlables were evaluated:~-

1 - A 5% increase in toner content gave a 5% strength

_ increase, . ’

2 -~ Draft tube processcd material sampled before
heat developmant was fully equel to the finsl
(heated) produet. The "cold process" was con-
sldered more dssirable because 1t reduced oper-
ating time and permitted slightly larger batch
glzes to be processed.

3 - The use of sodlum rosinate instead of separately
prepared ammoniuvm rosinate was found to simplify
the operatior and produce material superior in
palnt properties and fully squal in all others.
(See Tables VI and VII.)

4 - The standard solution and slurry concentratlions
were considered optimum for good draft tube
performance.

B, = _GP_*SQI*?D

The experience gained during the draft tube processing
of BP-173-D was applied to G?-501-D to determine whether 1) a
reduction of tcner content would be nogsible,and 2) if formula
improvements (incrsased batch sizs, reduced cycle, etc.) could
be realized.

Only twe semi-works batches (2269, 2270) and one plant
draft tube bateh (18857) were made, and the following conclusions
were reached:

1 - As in BP-173-D, the "cold" material was fully
¢unal to the heat developed (std.) material.
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Use of the "cold" formule simplified the pro-
cess (3 hour shorter cycle) and permltted use
of larger (+ 1,500 lbs, vs 1,180 1lbs.) batches

2 - The simpliffed formule (sodium rosinate instead
of ammonium rosinate) geve material fully equal
to standard at slightly lower toner content
(72.4% vs 73,2%; see Table VIII),

3 - The hue of standard’'could be vatched by adding
a small quantity of N-623 (Blue LB) to the
N-624 (CPC Green) before pvrocessing.

Following the above brisef situdy, GP-501~D was considered
ready for restandardization in the draft tube unit;bowever, the
work was deferred until standard quality N¥-624 could be spared
for this purposc.

PF. - GT=689-P

5 The semi-works draft tube unit was used to prepare one
o bateh of GT-689-P to determine if eny strength improvement could

be gailned and/or the process simplified, The results of the single
batch {(2105) indicated that material at least equal to standard

could be produced at a greatly increased (20,000 1lbs.) batch size.
Nothing more has been dons.

:, ¥
Ky

G. - BI-287-F(end BP-321-P)

A gingle draft tube bateh (2111) was mede and evaluated.
A product fully equel to standerd was obtained and, in the plant
unit, a considsrable increase (to 20,000 lbs,) in batch size should
be possible. Nothing more has been done.

DESIGN DATA

_ The #6 building (Newark) draft tube uvnit was primarily
designed around the avallable 3 H.P. varliable speed D.C, motor,
(used in the draft tube) and the 3000 ral. turbine agitated vat
240; however, the following basic relabionships (developed in

the semi-works) were kept in mind and followed as closely as pos-
sible:

1. Turbine agltation was considered most sultable for
the holding vat.

2. The capacity of the holding vat is largely dependent
upon the capacity of subsequent processing equipment.
For example, 1f mressing capacity is limited to 1,200
lbs. of color, there would bée no adventage in designing
2 DT, unit to process 3,000 lbs. Therefore, the
pressing end drylng requirements must first be estab-
lished and capaclty determined, then the holding vat
designed to fit into the production pattern.
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3, Having determined the volume of the holding vat,
conventional design data may be used to calculate
the turblne slze, etc, Selection of the circulating
pump 1s the next item. Seml-works and plant exper-
lence has emphasized the desirability of using a
positive displacement pump for circulation (prefer-
ably a piston pump) because cf the heavy consistency
of the slurry during treatment of the plgment. The
centrifugal pump used with the plant unit performed
satisfactorily with CPC products, but was incapable

- v of handling some of the .aroon slurries, The minimum

' pumping rate can be calculated as follows:

(1)
Baten size (gallons) x & = ot
PI‘OBGBSing cyclfe (minut.e?% Rats ( ESal 0_/mina )

) (1) The factor 3 was empirically established in

- the semli-works unit as the required number
of times the entire contents of the holding
vat should be pumped through the draft tube
to insure at least cne passage of each particle
through the Intense agitatlion zone,

{2) The processing cycle referred to is the total
time required to add the treating agent (also
equal to the tlme required to insure homogeneity
of the materigl after treatment). In general,
this figure will be arbitrarily established;
for example, if avallable equipment time is
limited to 4-1/2 hours, and If loading and
other preparations teke 3 hours, then 1-1/2
hours is left for treatmsnt and subsequent
aglitation for uniformity, or.3/4 of an hour
for the processing cycle.

4, The capaclty ofdthe draft tube vat may be determined
as follows:

3) '
gal./min, minimum pumpling rate (sce above) x 2 min. = Capacity(gals.)

The usuasl ratlo of dismeter to helght may be used,
(1:1.2 was used in semi-works and plant,)
"{3) The 2 min. figure was established in the semi-

works as the desirable retention time of an

everage particle in the draft tube vet.

5. Design of the draft tube 1ts=elf plus specification

of the propeller size and locations within the tube
is probably the most controversial item to be con-
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sidered; howsver, referencs to engineering design
data {DG-3.1E, etc,) plus the following should per-
mit falrly accurate specification of these pleces
of equipment. .

In the plant unit two 5" dliasmeter marine pitch propel-
lers robtating at 2000 RPM in a 10" dismeter tube slituated in a
26" diameter tank, satisfactorlly agitabed and eilrculated (within
the tank itself), fairly thick (4) pigument slurries being rumped
into the draft tube at approximatly £0 GPM. (For actual relative
dimensicns refer to the appended drawing #1.)

(4) Some of the slurries (Br-284.D, BP-173-D, BL=
288-D) ettain & consistency of heavy cream.
No accurate or significant viscosity data have
been accumulated to dets.

The following modifications are recommended for fubure
draft tube unlt installations:

1, Poture instaliations should include two agltated
steel teanks, approximabely 400 gal. capacity, equipned
with steam and water lines. These tanks to be used
for preparation of the treating agent, etc., and
the discharge lines should discharge, through rota-
meters, into the drarft tube,

2. The discharge line from the draft tube tank into
the holding tank should be as short as possible
(space must be allowed for the sontrol valve) and

_preferably vertical. These nrovisions will facil-
ltate flow of heavy consistency slurries and min-
Imize clean-out problems.

3. All controls (rotameters, sgitators, switches, ete,)
should be mounted on a panel cloae,éo the draft tube
vat to permlt most efficlent cperation of the wunit. .

4, Two screens in parallsl should be provided in the
pump discharge line, to permit clean-out of one while
the other 1s In use. Thls will eliminate delays
due to scrseen pluggiag.

5. With regard to approximete unit size, calculations
based upon the #4 {1950) ssles forecast indicate
that a unlt the size of the present one in #6 building
{Newark plant) would be adequate., Although 90% of
the #6 building uvnit time 1s currently being sched-
uled for only four of the eight codes (BT-284-D,
BP~173-D, BL-288-D, and GT-674-D), the fact that
at least 1/3 to 1/2 of the making time for each batch
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is devoted to dumping N-623 or N-624 from drums Into
the unit would seem to indicate ample processing

is available, provided the loading step could be
simplified. Instellation of a draft tube unit at
Hewport would acoomplish this simplification, since
slurry could be pumped directly to a storage tank

and thence to the D.T. unlt as needed, thereby elimin-
ating all drum loading or unloading,

OPER'TING DATA

Operation of this type of unit has been found to be
relatively simple, and excellent guality material has been con-
sistently produced when the following basic principles were fol~
lowed:

1, The lsvel of slurry in the draft tube tank must never
drop below the upper edge of the draft tube and,
for maxinmum efficiency, should be maintained g1$
sufficiently higher (+ 3 inches) than the critical
level to cause the slurry to flow into the draft
tube from the annular space. The slurry level at
which this flow into the draft tube is at a maximum
is almost independent of the range of viscoslty en-
countered thus fer, and does not vary significantly
between codes.,

2. Ingredients (or treating agents, ete.) specified
to be added to the draft tube must be introduced
into the draft tube i1tself and not merely into the
vat; otherwise, standard quality material cannot
be produced,

3. Best results have been obtained when the rate of
additlion of material Into the draft tube (during
circulation) did not exceed two times the ultimate
percentage of the Ingredient In the finel bateh.

For example, if CCl, is to be added to a batch of .
color to give a 5% ultimate trestment, and the pumping
(oirculation) rate is aporoximately 50 GPM into the
draft ftube, the CCl, should be added into the draft
tube at a rate not exceeding 5 GPM. (2 x 0,056 x

50 = 5 g./min. )T T

The following tables (IX to XIII, inel.) contain a tab-
ulation of the operating dasta collected to date for each code
processed In the plant draft tube unist.

(1) Liquid level 1In the draft tube tank 1s controlled by operation
of the valve on the ocutlet 1line fros the draft tube tank into
the holding vat. Generally this valve needs little or no
attention once® the proper level has been establlshed.

DUP050069199
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{1) Contains no extender (Séevpage 2)§'saﬁe N-623 a

§2) Contains 3% blanc fixe (see page 2). . ’
3) Contains 5% blanc fixe (see page 2); also only half the standard

(4) 5-8% stronger than Abbe! batch 71457,

amount of CCl,.

(5) Average gd. yield for the 5 D,.T. batches wes 99,.4%.

TABLE II
BT-284-D
DRAFT TUBE BATCHES
— R Rub ot Texture
ot __Type T Str, T Tink 3
15644 4004 ~ Abbe ! Lt. 101 vs dull | . -
15712 (1)1200# D.T.(5) 8, dk. & int. 95 vs grn, | - -
15772  |40# from 15712 | '
15737 (2)1236# (5) vvs dk. 99 int, - -
15795 (2)1236# (5) 8. 1lt. 014 .ve int. |14~ |18
14 |17+
15862 (241648# (5) 8. 1t. 0K vs red |14 |17+
14 |17+
16013 (2)1236# vvs 1t, 101 vs red N
16831 (2)1236# (5) 1t., red oK 8 int. {14« | 18«
1a |17+
15996 (2)1236# 0K, 8 red 99 vvs red - -
15997 (211236# vvs lt. 09 vs int.| - -
15998 (2)1236# 1t, 101 vs dull | - -
16305 (3]1260# 0K, s int. 98-99 | vs int. | « | -
17305 {3)2620# | 8 dk., int, o int. - |16+
71505 (4] 170# 6 Bldg. 0K 94 8 int, | - | 17+
Cont.Yel.Unit
2005 Leits = 014, o~ bad - - -
2006 S.Wn - CC14
TEA“Clz - - - - -
2044 S.We - CC1, = :
Cont. add  OK 95 s int, | ~ |17+
2045 S.W.‘. hnd Cc14 - .
Batch edd OK 83 s int. | - | 17+

s lot 15644,
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APPENDIX cODE:.& o B AL
DIAZO VAT: Ot 5=25-50
COUPLING V!‘T' _ ,,B:ﬁ: 5-'24"5';5
STRIKE VAT “‘-EU" W
e B168) ST, ERSarmerorrsms wm-BLEEDmG 5-26-50 JRO
v = -
VAT | NAE&E- IOMCTRAL" GREEN Instructions Use Lbs.' Cod Agct, Lbs
240-500] L. Dump into vet 240 tm h va‘\;mﬁgﬁ andT7§'" o
- cr en‘"“.“' ""("115%”0_‘ F"1004 Tg - 1624 1_5‘6&"’
I Net Loi:m i 824 —
) qFrOM‘"w““‘T Net y:L. .~mw.a.-rmm—mmwww«m« « / o m
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GT-674-D (D)
STANDARD FORMULA NOTES

The (D) process replaces the previous (C) formula, and
differs from it as follows:

1. Bateh size has been increased from 4. 0% to 1260#.

2. The material 1s processed thru the draft tube unit (Vat 390) rather
than in the Abbd Lenart mixzer. <

3. Reeir?ulation time has been increansed to 120 minutes (see special
notes). .

'4.-The quantity of N-666 (TEA-Cyp ester) has been ilncreased from N

1% to 2%,

5, To mateh standerd GT-E74-D using current N-624 made from Orchem
orude, 2% N-657 1s edded,

The grinding and testing remain unchanged.

Processing GT-674-D in the draft tube unit was justified
upon & labor and testing savings resulting from the inecreased batch
slze possible in this wnit. No quality advantages are clalmed how-
ever, there are indications that sowe sirength improvement is asc-
complished, -

CALOULATED COWPOSITION GOAL YIRLD

cgc Toggr 1223 123, sg% %260 lbs. Tas ia"

Blange FPixe . 5 _ 1260 lbs, anhydrous
1260 1bs, 100% mpisture - nil

Ref: See calculated composition.
SPEOIAL NOTES

The following ltems remain for further study,

1. If the motor on Vat 240 is changed from the present 7-1/2 lbs. to
8 slze capable of bendling a full vat of color, the batch sige can
be inereased to 1640 lbs. (3000 gal. final volume),

2, If the batch size is incressed to 1640 1bs., the recirculation time
can remain the same (120 min.), _ .

S. There 1s evidence to indicate the 120 minute recirculation time is -
longer then necessary, It is quite llkely that for the 1260 1b,
batch size a 60 minute recirculation cycle would be adequate, pro-
vided the pumping rate does not drop below 40 GPM. '

DUPO050069216




4. High temperature drying (200°F) has been found by Chemical Div-
ision and Quality Control tests to cause no color degradation.
This higher temperature drying reduces the drying cycle by 50%.

Signed  E. F. KLENKE - 5/24/50 _

H, ARNOUL - 6/24/60

EFKscc
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(A) GT-710-D
FORMULA NOTES

This process was developed primarily to produce & "Monastral®
peen toner with better dispersibility in vinyl plastics than GT-674-D
%g). Material produced by this process is unsulted for ink or paint
use éaeerGT-674-D (B) notes), belng wesker and duller than GT-€74-D
standard.

Eassentially the process 1s identical to the BT-284.D (0)
formula, being a 10% 0Cl, treatment of a 107 pigment slurry in the’
plant draft tube unit. The treated slurry is pan dried and high
speed pulverized.

SPECTAL NOTES

-

The following items remain for further study -

1. ‘The batch size may possibly be increased to 2400 lbs. (2900 gal,
final vol, at 104 slurry concentration).

2. If vatch size increases are made, the followlng reciroulation
. time to batch size ratios should be malntained until sufficlent
quality data have been accumulated to indicate a change.

1200 lbe, - 1600 gal, - 90 minutes recirc. %t 4% G%M min%mum.'

1600 1bs. - 2000 gal. -110 " "

2400 1bs, - 2800 gal, -1B0 " " LA "
GALGULATED COMPOSITION GUAL YIELD
CPC Toner-1200 lbs, 100% 1200 lvs., "as is"

1200 1bs. anhydrous
Wolsture: nll v _
Refersnce: See calc. comp.

Approved H. Arnoul - 6/12/60

EFK3:CC
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Agitate vat 240 for 3 minutes just prior to pan loading.

Stop agltator, .

Immediately pan load to en even depth of 3/4", thru 1/8" soreen.

Place each car 1n dryer: strat steam and fan within 1 hour after

the car has been filled. ,

Wash down vat sldes using s one inch hose nozzle for maximum

of 2 minutes (approx, 12 gals.). -

Collect washings in 50 gallon Qrum provided for Abbe Lenart or

Vat 240 codes. '

Nofity meking supervisor as soon £8 wixer is euptied.

Pan loed washings from 50 gallon drum using dlpper,

Notes; If the same code is to be mede sgaln immedistely fol-

lowlng this batch, omit steps 5, 6, and 7 and 8,
gheok wlth making area Group Supervisor during step

DUP050069221
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BT-284-D (0)
STANDARD FORMULA NOTES
The (C) process repleces the previous (B) formulsa.

o ~The {C) formula is written for the draft tube process and
differs from the (B) formula as follows:

1. The batch size has been increased from 400# %o 1260#{see speolal notes).

2., The material is processed thru the draft tube (Vat 390) rather then
. in the Abbd Lenart mixer.

3. To compensate for the increase in strength over the Abbé product 5%
Blane Fixe is added to the toner during the reclirculation cyels.

4. Drying times have been r educed 50% by increasing the temperature of
drying from 140°F to 2200F,

5. There is no change in the number of dryer cars required per pound of
color,
Grinding and testing remsin the same.

Processing BT-284-D in the draft tube unit rather than in the
AbbS Lenart mixer was justified in the basis of the 5% increese in strengh
Inherent in the draft tube process, and on the basle of the increased
batich aslze possible in the unlt, which affords considerable savings.

SPECIAL NOTES
The following items remain for further study -

1. I the Vat 240 motor 1s replaced with a larger one, the batch size
may be lnereased to 2436# (2800 gal. final vol. at 10% slurry con-
centration). . A

2., If the batch size 18 Increased the following reclrculation time to
batch size ratios should be maintained until sufficlent quality data
hes been accumulated to indicate a change: :

1260 1lbs, -~ 1500 gal, ~ 60 min. recirc. at 40 GPM minimum
1680 1bs. - 2000 gal. -~ 90 ® “ nownow "
2436 1bs., - 2900 gal. -120 " n AL "

3. It 1s gqunite possibls that the slurry concentrstion can be increased
somewhat without causing serious quallity degradation; however, the "
effect on agltetor load mw t be watched cerefully, : A

4, Tt 1s also possible that the amount of treating asgent (CCl,) can
be reduced to5% without ceusing loss of texture or adversely af-
fecting ink mill behavior. No experimental data are available at
this time to confirm this. :

CALCULATED COMPOSITION GOAL_YIELD

CPC Toner 1200# 92% igggﬁ -“g;dig“

Blenc Fixe 60 126/ anhydrous
| Iz60# T100% Moistures nil

References See Calc. comp.

"EFK3:CC
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¢ L. | ¢ APPROYED L
- 34 - GIALs ,,@,l’l,ﬁw-w, s, U iI63 6-7-50
BIAZO VAT . . 1 BAs 6-7-50.
APPENDIX IV LOUPL LA { C}WO' 68-9-50
STRIED PAT: 240 & 390 550
Cost Group - 21 (3182) std. Hours_______::___,___. N‘ON_-_BLEEDING.JQJ&L o
4 Hauh: INSTEUSTIONS USE L.BS. c%fﬁg i a(*(,'i‘w}m
Prep | .l.. &isish....giﬁ.salveﬂm 30_gallons waber. in. dr:um at SR R & S
1o }|-nr209=120°F ang, hold,. for. s 5 8 567 1 8 .
1.2..Melgh and hold at vg; 390 Q.?M&EGP 2.& .§. SRR O SO L M.
. o ,.w(aé.cz#.m.Q%) I FRRN B 625 14 840
o) . Iot % 623 i _
. [N From B Lot ) AN 623 1i
i ‘ oBrom . # Tob ' % 620 11
SUSRRED -T- - ot Lok - 6223
e e EOE # Lot . 623 |
SRR - ) “# Lot ) 823
- Prom # Lot 1 623 3
~ - SLom _# Iot ’ 62D
_ From ~ # Tot ' 17623 ol
. e < s Erom # Lot 0o BoD I
i e el N 0 T o e e B ST e e Sl 8E s e g ..M e remnn e . ' . §
500-240 |.%..Pour three drum ,,.pmu,%ﬁtm%@h,,_,. R i1
2 ! 4..Turn on.asltato 2O 2PoMo . . A
/5. .Add * 6 gallons N-567 solution rrepered. in step Th .
4 6. Pump.vat 590 thru 1/8" pump screen, snd 60 mesh 1 i -
' _.acreen _in vat 240 chute into vat 240” ‘When the | N ]
T slurry level.in. yat. 390 drops. to 4 4% below the o
| mmmpmm,dmft tube,. 2dd spother drum N-623 & 1
~E.2. N=567. solution,. Repeat until g1l the —
. W-623 and N-567 have been added.
. Wash in drums_with water, o '
g, Start vat 240 agitator, " T 3
{79, Stir end circulate vat 240 10 minutes or longer -
L __.thru draft tube maintaining vak 300 Level 16" '
,,,,,, t . from tOD. R ,
; TN e . E * N b ™ ! Lo o
mfs“é““""'lo Weigh and holid at _vat 390 f*g;',‘ gtep i~ 2200 IO 178860
"g'c‘?"'—'_ 1 9. stirring_ a.nd circulation completed
=0 3’“"?’%% into vat 590 in 25-35 minuteg"“f\'r-lg wef’g’ﬁea =
;&muﬁﬁ:ainmmammm ﬁer EBE -
draft tube maintalning vat 590 lev 8% Trom top. B "
Drums 13 While Stirring 4nd cifcuBting Step 12, Welgh IO 1
5. . _.water into 50 gallon drum, i ; I
114, Weigh our in M T N 3 ey
J,,Q_,,,Eeat To 1: 12"8~1's"2"3°§ S Sttt taeatiii nas | M
{16, Weigh and pour in. ) ' T ; TATTTTSYYTIT T
117, 8tlr. b .minutes to “solution.. e -
Test and Recor - * . Al -
__.!J&.,.M s&..uains;ﬂ%” qL _.must.b.a.,.,,lf ﬁ@mmr“{ — 1t ‘
{19, Weigh and pour in ) 71 552 17 71
120, Stir 5-10 minutes to SMOOtH emulsion. ™
121, Repeat steps 13-20 Tncluslve 1 s §écond BU gal-
lon drum -~ "~ R I
. Cont 'de r‘an'_Pf;ge 3. 4 "'%399 R M
71 - 552 71
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STANDARD FORMULA NOTES

. The "I" process doss not replace any previous standard for-
mula. It has been oatablished as sy alternate formula for manufacture
in vats 240 and 390 when the #2 Abbe Lenart 18 not available. ‘

This process reculres filtration of the slurry in order
to avoid the use of a large numbsr of dryer cars which would reduce
- the Dry Room capacity. After more experience has been galned, 1%
is pl:gneﬁ to study the effect on strength of pan loading versus
presgsing. ’ ‘

An advantage of thls process is that the CPC 1s all passed
thru a 60 mesh soreen, This should sliminate or reduce streaking
in pale shades of llnoleum,

All material ratios are based on the "H" process; the
welghts have been doubled, The resinous oll is also emulsified
in the same manner as In this process. '

- The following oalculation composition is copled from the
BL-288-D (H) formula and applies. The goal yleld has been doubled
on the basis of batch size. S

CALGULATED COMPOSITION GOAL YIEID
' ' ILb3. , B ' ' ,
CPC IB . 28,0 3170# Mgs is"
Treatin *Agent* 21-34 4.33 EIZOﬁ anhyﬂr:gs
Whiting 1908 60,2 Moisture: N
TB170# 100.0C% References 1313~-37 end
BL-288-D (@)

#Assume 85% petention of treating agent.
*%pgsume 0,15% moisture in walting.

Additional information and wariables can be obtained by
referring to the BL-288-D {(H) formula notes.

Signed__ L. GEMMILL

Approved M, ARNOUL - 8/7/60 _
J. H, COOPER - 6/9/50
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(Ref. 1) G6: E. F. Klenke
A. A. Brigzszolere

NEWARK, NEW JERSEY
DECEMBER 8, 1950

DR. J, H, COOPER |
OT-674-D OUALITY

v I understand that the gquality of CPC green from Newport
(N-624) hes been poor lately, and that variebles have been employed
in the @T-674-D process here at Newark in an attempt to improve _
the material. In that comnection, I would like to make & suggestion *
based upon some recollections of my past work on GT-674-D,

At that time I notloced that when the N-624 was sub-standard
(weak and/or dull), the G6T-874-D made from it would sometimes show
& tinctorial improvement. This occurred primarily in those cases
where the pH of the normally alkaline Newport pulp (pH 8-10) had
been adjusted in the vat with hydrochlorlc acld te the range 6-8,
prior to the heating end ester-emulsion addition steps.

The pH adjustment step was written into the original
GT-674~D formulas (B and C) in order to facilitate pressing. Al-:
kaline CPC pastes are very thixotroplc end consequently resist
pressing and yleld thin, soupy preescakes., An acidlc slurry, howe
ever, will press without difficulty. When the (D) formula for
the draft tube unit was written, the acidification step was believed
unnecessary and omitted.

, I suggest that trials in the plant draft tube unit be
mede, to determine whether quallity improvements cen be reslized
with sub-standard N-624 when the soft powder treatment is carried
out on an acidic slurry. The e¢ffsct can bs determined by rubouts
of the finished GT~674-D lump versus e sample of the untreated N-624,

_ Because GT-674-D at present 1s rsported to be erratie
in pressing behavior, batches mede on thes revised process should
be followed through the pressing stege. If the expected improve-~
ment in pressing behavior 1s rsalized, it wmay be possible to use’
fewer fremes and decrease pressing time. '

M. B, VER NOOY
CHEMICAL DIVISION

MBV:CC
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(Ref. 2)
CC: Yessrs, R. A, Kalser, Wilm, C, W. Oskins, Nuk.
J. E., Booge, J. del. Moomaw n
J. Ha Bailey, Nwk. A, J. Hughes, %
V., Chalupski, " D. B, Killien, "
C, D, Atkinaon," A, Siegel, "
H., Arnoul, n L. B. Magruder, "

Newark, New Sersey
Mey 10, 1950

DR. Jl Bl GOOPER,
NEWARK

THONASTRAL" BLUE AYD GREEN
DRAFT TUBE STUDY

This letter i1s intended to review the original objactives
of the draft tube study and to summarize the results to date of the .
plent development program. Such a summary 1s desiradble, since the
plant program was conducted at a rapld pace more consistent with
production than development regquirements. As a result, some con=~
fusion may have arisen and some incorrect conelusions posaibly drewm.

ORIGIN:

Installation of the plant draft tube unit was originally
Justified on the baslis of %the following.

1. BI-284-D

Semi-works data predicted a 5% increase in strength and
greater intensity over standard Abbd Lenart processed meteriel.
No improvement in texture was clalmed or predicted. Savings were
predicted on the basis of dllution with blenc fixe to compensate
for the increased strength, .

An inerease in bateh sle from 400 1bs. (Abbd batoh size)
to 1200 1lbs, was forecast, the size being dictated by capaoity of
the dryers and not by that of the draft tube unit per se,

2. GT-GV&-D
An increase 1ln batch size from 4 :0 1lbs. to 1200 1bs.*was
forecast for the plant unit, thereb affor/;og labor, processing,
testing, etc. savings, caleulated 2 $7.26/100 1bs. No quality
improvements were claimed, Here too the 1200 1bs, batch size was
selected largely because of limited dryer and press capacity.
3 - BL"’QBB"‘D

This code was included In the project for further devolopt
ment work since a few runs on & seml-works scale 1ndioatad better

DUP050069230
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dry lump uniformity than by standard Abbé'Lenart produstion, thereby
reducing re-mix and teating costs, In addition, there was some '
indication that greater strength might be obtained. No definite

elgims were made for this code, slnce development data were limited.

RESULTS

Development work started in the plant draft tube unit as
soon as it was available (April 4, 1950). The results of the 16 CPC
development batches made to date indicate that the performance of
the unit has actually excesded expectetion. Furthermore, thes ex-
perience to date indicates that, with some addltlonal modifications,
appreciably lerger batches can be processsd thru the unlt with
possible attending economic advantages,

The following 1s a summery of plant experience to date:
1. BI-284-D »

The first draft tube batch was intense in tint end 8%
stronger then a control batech made in the Abbd Lenart uizer *
(using identical raw materlels). The batch size was 1200 lbs,,
as compared with the standard 400 lbs, in the Abbd, Subsequently,
8 successive batches were made in the D.T, unit with 3% blanec
fixe added before pamning out. The resulting products were in-
variably equal to or slighily stronger than standard, end ell were
on the intense slde in tint%*,

No operating difficulties were encountersd and the number
of dryer cars requlred per pound of color was actually somewhat
lower than for standard Abbe processed materiel.. .

2. QI-674-DTHM

This code was actually the first bateh to be processed
in the plant draft tube wnlt, a decislon dlictated by the need for
improved material to £i11 an open order from ilasland. The process
differs from the conventicnal GT-674-D in that only the CCl, treat-
ment is used and the product is high speed pulverized. Prior draft
tube development work was restricted tooe semi-works run, where
it was established that the material produced was superior to
standard GT-674-D for vinyl dispersion, Despite the lack of com-
plete operating data, the plant bateh was fully equal in all proper-
ties to the semli-works standard. ' - «

3, GT=674-D

To date 4 draft tube batohes nave boen made (1200 1lbs. each)
with no operating difficulties encountered. Evaluation of the first
batch indicated 1t to be 5% strong versus standard (lot 451) and

#0ne 1650 1lb. batch was made {4 x Abbé size bateh) with no deter~
loration of quality, All draft tube batches were equsl to standard
in ink mill behavior and tsxture.

DUP050069231
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posslbly & trace better 1ln printing ink properties, Subsequent
batches were made with 5% extender added. However, ink mill
testes indicated a 2-3% strength adventage st1ll remained, with
the same slight superiority 1in ink mill properties, This quality
improvement exceeds expsctations.

~ Since this code hss always been pressed, there was no
change in the dryer capecity per unit of color.

4, BL-288-D

To date only two batches have beon mads in the plant
draft tube unit. One 1585 lbs. (equal to an Abbd batch) and one
3100 lbs, Although complete evalu=tions are not avallable ss yet,
those that are can be reported as follows., The first batch was
8-10% stronger than standard by Aramstrong rubout test, and 209
stronger by Sloan-Blabon test. In dry appesarance the draft tube ,
product was completely uniform end regquirsd no remixing (remixing  °
is required on most Abbd batches). .

Desplte considerable difficulty in puwmping and soreening
(60 mesh) the heavy slurry (+25% solids), the large 5100 lbs, bateh
was scheduled to provide opersting and quality data. The latter
are not yet available. However, in view of the serious pumping
problem, it was recommsnded that further production of BL-288-D
in the draft tube unit be delayed until more suiteble pumping and
screening facllltlies can be provided.

. The two draft tube batches used precisely the number of
dryer cars predicted from the limlted seml-works study; l.e. &
significant ingrease on a unit color weilght basls compared with
e stendard Abbd batch., This was expected, since one of the features
of the draft tube procsss, by which the improvement in dry uniformity
and ultimate strength sre obtained, is to uss heat development which
causes en increase in volume and "fluffiness". In an effort to rve~
duce the demand on dryer car facllitles, s portion of the 3100 lbs.
batch wes pressed before drying. By the Armstrong rubout test the
pressed materisl was fully equal to standard BL-288-D in strength,
but-w:aker than the comterpart which had been pan dried without
pressing.

been accumulated from production of BT-284-D, GT-674-D and GT-674-D*HNM
in the plant draft tube unlt to demonstrate that this unit has at -

least fulfilled exzpectetions, and 1s completsly satisfactory for use
in the regular production of these codes, '

In sumary, it cen be saild that sufficlent evidence has ;

| | E. F. KLENZE,
EFK :RMK CHEMICAL DIVISION
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