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KN~52-9
~ May 8, 1952,

INIRODUCTION:

This veport is concerned with the work of the Phthalocyanine
Plant Assistapce Group at Newport from July, 1991 to January, 1952.
The major efforts during this perliod were directed toward an
jmprovement in the tinctorial properties, increases in produetion,
standardization of processes and reduction of manufactur costs .
of the three phthaloecyanine colors, "Monastral" Blue LB, Blue BG
and Green, produced by the Plgments Department. This report re-
presents a continuation of KN-51-42 (Ref. 1),

The original Newport Phihalocyanine Plant was designed to
produce two CPC pigments, "Monastral" Blue LB and Green, at rates
of 22,000# and 15,500#, respectively, per month in a five day week,
The basis synthetic processes were developed by Imperial Chemical
Industries of England and the Organic Chemicals Department of
DuPonty but the present process includes many modifications and
novel features resulting from work of the Color Research Group.
Operation of the plant commenced March, 1948,

There were no provislons in the original project for the
production of “"Monastral" Blue BG, the solvent milled chlorine-
free species of Blue CPC. It was first produced at Rewport 4x
March, 1949 on a campalgn basis nsing Blue LB equipment with no
revisions. The omission of Y-chlorphthaliec acid in the synthesis
.and a longer solvent milling cycle are the only major differences
of operating procedure between Blue LB and BG.

, An expension of the Phthalocyanine Plant was started early
in 1951 and is expected to be completed by July, 1952, The new
rated capacities will be 64%,000# of Blue (including LB and BG)
and 31,000# of Green per month on 3 seven day week basis.

The manufacture of Blue LB at Newport is based on the
reaction in a highly refined kerosene, of phthalic anhydsfide,
urea and copper chloride, catalyzed with amwonium molybdate.

A predetermined portion of the phthalie anhydride is replaced
with Yechlorphthalic acid, which is synthesized at Newport, to
produce a low chlorine (3.8-k.5%) CPC. The introduction of the
chlorine in this maunner promotes stabllity to erystasl growth in
aromatic paint thinners. The synthesis slurry is sulfated with
sulfuric acid to facllitate separation of the kerogene.and to
improve the tinctoriel properties. The pigment slurry is then
hydrolyzed, extracted with alkeali, dried and solvent milled to

reduce the particle size to a standard strength level. The
milled slurry is distilled %o remove the solvent, extracted
with weak acid and shipped to the Newark Piguents Plant as a
15%tslurry for the mamufacture of toners, lakes and dispersed
pastes. .
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In the menufacture of "Monastral® Green, chlorine~free Blue
is chlorinated at elevated pressures and temperaturss to a chlorine
content of approximately 48%, extracted, dried and solvent milled.
The milled slurry is extracted with acid and elkall snd shipped to
Newark for final processing. . ’

S UMMARY AND CONCLUSIONS:

There were no significant changes in the standard jod

procedures for the k-chlorphthalic acid, synthesis and sulfation
procedures in the period covered by this report.

An increase of approximately W% in strength by laboratory
evaluation was obtained by reducing the ball mill pigment loading
15% in ten experimental charges. increase in the acetone/CPC
welight ratio from 8.7/1 to 10/1 for solvent milling resulted in a
1-2% strength improvemsnt. Four nevw ball mills were installed
during the latter part of 1951 for increased production of Blue LB.
The initial production from these mills was weaker and duller than
that from the original millss but after several weeks, improved
significantly. The reasons for the apparent deficlency were not
clearly established; however, 1t was suggested that ninor differe
ences in the construction of the 1ifter s and speed of the mills
might be partially responsibls.

, The strength of Blue LB averaged 3% wesk wersus standard
BT«304«D. The hue and intensity were satisfactory. The weakness,
as compared to performance in 1950, appears to be associated with
the adoption of two significant cost reducing variasbles, the
"Kerosene Flotation® (XF) sulfation procedure and the omission of
the alkaline exiraction.

The use of ammoniwm hydroxide was eliminated from the
pulp for shipment at a slight savings and as an operating nuisance,
with no apparent degradation of quality.

~ The "Emulsification Fil{ration® (EF) procedure was
evaluated as a replacement operation for sulfation of Blue LBj
but resulted in unsatisfactory tinctorial properties in the
standard plant eycles and was abandoned.

;
]

Blue BG was produced twice on e campaign basis in the
last two guarters of 1951. The quality of the first campaign
averaged 103:100, vvs red and vs intense versus Newport standard
BT=-297-D, SW 373. This campaign was conducted at a 5¢ increase
in synthesis batch size. The quality of the second Blue BG

- campaign was less satisfactory in that a number of charges proe
cessed in "D" mill, which had been out of service for extensive.
repairs prior to the campaign, were excessively dull and red,
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apparently indicating inadequate milling, The "Emulsification
Filtration" technique was evaluated during the November, 1951
Blue BG campaign and, in contrast to laboratory milling of the
crude, falled to give a satisfactory product in the plant. The
subes ard “EFY lots were rendered usable by a second solvent
milling in the plant. ‘

C. “Monastral® Green

y)

_ Green CPC was produced at the highest possible rate
throughout the period covered by this report. Significant.
improvements in production rates and qyallty were realized.

The order of addition of ingredients to the autoclave
was reversed, thus effectively eliminating a premature exothermic
reaction between the sulfur chloride and CPC, A substantial
improvement in quality and a slight inecrease in the production
rate resulted.

Antimony trichloride gave a yellower and more intense
Green, when evaluated experimentally as a catalyst in place of
aluminum chloride% but was not adepted as standard practice in
view of a substantial cost penalty associated with 1ts use.

A screen~type filter was Iinstalled in the sulfur
chloride system to remove 2 sludge of iron and CPC, which, if
present in the chlorination, may cause dullness of the Green CPC,
A noticeable Improvement in intensity wes attributable to the
use of the filter.

The chlorination batch size was inersased by 104 (20% .
above original project size) with no effect on ease of operating
or on quality. An additional 107 increase was attempted for two
charges and appeared satisfactory qualitywise, but was not 't
studled further, since it was agreed on December 1, 1951, to dis-
continue all variable study in the Green process for three months.

The "Emulsification Filtration" procedure was used
satisfactorily for Blue-for-Green crude manufacture in October,
1991 at a significant savings in manufacturing cost. Ag a
result of the process freeze in December 1, 1951, further evalua-
tion was postponed for three months. ‘

A plant trial of a large quantity of aluminum chloride |
in the c¢hlorination for the purpose of producing a jet masstone
w%snsuccgssful,.as Judged from the results of lacquer evaluations
at Newark.
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The use of copper oxychlorids as a replacement for copper
ehloride dihydrate was satisfactory tinctorially on an experimental
basis in July, 1951. A critical shortsge of the dihydrate was pre-
dicted, but diﬁ not materialize; consequently, the use of copper
oxychloride was abandoned, since a 1owervyielé was obtained in the
laboratory evaluatlon.

It was found that inefficient press washing of the grude
Green filter cake was responsible for some dullness of the final
product. A significant luprovement was made by standardization of
the process and closer attention to detail by the Operating Depart-
ment personnel.

The elimination of alkaline extraction of Green was tried
experimentally in October, 1951l. & savings of approximately $10.50
per cwt. Green was estimaéed for its omission. However, severe
foaming in the subsequent acld extraction, which could not be
readily controlled, necessitated rasumption of the alkaline
extraction,

. ~ Some tlnctorial deficlencles were found to be associated
witk ineffective acid extraction and washing of the Green. The
opération was improved substantlally by better mainbtenance of
equipment and process standardizstion.

A yield of 98.45% on a 100% GPC basis was obtained in

the leboratory for the finishing operations from solvent milling

through to completion. On a commodity basis, the yield was 95.76¢
or approximately 6% higher than the actual plant yleld for the
month of NHovember, 1951l. In & second laboratory yield study, it
was shown that the omission of the alkasline extraction had
essentially no effect on Green yleld,

, The standard job procedure for the manufacture of :
Yegchlorphthalic acid as described in Exhibit (1) was used through=
out the periocd covered by this report. The process is designed

to deliver approximately 38 1bs. of organic chlorine per bateh,
which is subsequently used in the Blus LB synthesis without

.analysis.

The synthesis and sulfation procedures recorded as
Exhibits (1) and (2) in KN-51-42 (Ref. 1) were used without
change from July, 1951, to Jamuary, 1952,
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As part of the plant expansion program, Project 9199,
a new sulfator, 100-248, was installed, The new tank 1s essen-~
tially the same as the original sulfator, 100-2uA, except that
it is slightly larger and equipped with a kerosene overflow line
instead of a siphon for decantation of the kerosene. As a result
of delays in procurement of equipment, a temporary agitator was
used in the new sulfator for several weeks and appeared to be re-
sponsible for some difficulty in processing. However, after
receipt of the designed agitator, it was established that there
were no significant differerices in the sulfators elther from an
operating or quality standpoint.

’ Co : ra» ~,‘ --.v;~m :

~ The standard procedure for solvent milling of "Monastral®
Blue LB is recorded as Exhibit (2). With the exeception of several
plant experiments, which will be discussed in the followlng section
this procedure was used throughout the perlod covered by this ,raptor{'.°

The welght of erude CPC was reduced in August, 1951, from
362 1bs, to 31k 1lbs. for ten charges to determine its effect upon
rate of strengih development. A laboratory evaluation of samples
removed from the mill after grinding showed that the lower gigment
loading would permit milling to a 4% higher strength level than the
362 1b. loading (96:100 versus 100:100, when compared to standard
BT-304-D). However, when the charges were processed in the plant,
the 314 1ib. charges gave an average s%ren%t of 102:100 versus
BT-340-D as compared to 103:100 for the 362 1b, loading. Pro-
duction was continued at the standard rate of 362 1bs. per 21 hrs.
(102.5% of project capacity), since the smaller charge represents

a 13% loss in capacity.

e An increase in the acetone/CPC weight ratio from 8.7/1

to 10/1 was evaluated in October, 1951. The initial results -
indicated a 1-2% strength advantage in favor of the higher ratio.

An equivalent decrease in the amount of acetone used in the flush
was instituted to prevent an overload on the distillation facilities,
and the 10/1 acetone/CPC ratio was continued as standard practice.

. Operation of the four new shot mills, purchased on Project
9199 for expansion of Blue LB production, was started as followss

1w Date Lot

wge Oct. 10, 1951 N623 ~ 308
iy ' Nov. 25, 1951 332
wRwe Dee. 17, 1951 361
Uy Dec. 27, 1951 383
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, Laboratory evaluation ¢f plant mill samples indicated a
glowsr rate of strength development in the four new mills as come
pared to three of the original mills, "A", "B" and "C". The reason
for the deficiency of the new mills was not clearly established;
however, several differsnces that exist hetween the old and new
mills are worthy of mention. The 1ifter bars in the original mills
are flat steel plates bolted to the shell, while the bars in the
new mills are semi-circular in shape and welded to the shell and
thus provide less 1lifting action on the shot. The new mills
operate at a 4% lover percentage of critical speed than the
original mills, as a result of design changes ln the gear arrange,
ment. Another possible explanation of the weakness and dullness,
experienced when the new miils were put into service, was the
unusual difficulty in cleaning the grinding shot. Even after re-
peated flushes, voluminous quantities of a dark colored contaminant,
which analyzed 45-65% iron, could be removed from the mills, This
condition 8lso existed in one of the original mills, "D", which was
removed from gservice twice for extended periods for mechanical re~
pairs. The tinctorial deficlencies assoclated with the new mills
were even more apparent in the manufacture of Blue BG. (See
"Monastral® Blue BG section of this report). Laborator %gtnds in
small steel mills confirmed the dullness and weakness of the plant
grinds vhen shot coated with rust was used. ’

The acid extraction proc¢edure, shown as Exhibit (3), was
uged throughout the period covered by tnas report. The alkaiine
extraction, which was eliminated from the standard procedures -
October 1, 1950, was not used in 1951,

The averagg monthly quality of "Monastral" Blue 1B is
shown as Exhibit {(&#). The hue and intensity were satisfactory
throughout the peried, but the averasge strength was 3% weak versus
standard BT-304=D. The average strength for Blue LB for the first
six months of 1951 was also 103:100 versus BT-304«D (Ref,1). The.
1951 average Blue LB strength was 3% weaker than the 1950 average
strength (103:100 vs 100:100). The two major changes in the plant,
which appear to be responsible for the deficiency, are significant
cost savings items, the "Kerosene Flotation" sulfation procedure
and the elimination of the final 2lkaline extraction, which were

incorporated into the plant procedures in Januwary, 1951, and
Oetober, 1950, respectively., ,

In December, 1951, when full utilization of the new mills,
purchased on the expansion project; was reallzed, a number of weak
£5~99) and vs dull - 8 dull lots were produced., This deficiency
was associsted with the unusual difficulty in cleaning the cast
shot used for millingj;; however, after a considerable number of -
charges, the ultimate strength of CPC milled in the new mills was
reasona%ly uniform and approached the general level of production
prior to the installation of the new mills.

DUP050068954




-]

The average chlorine content for the last six months of
1951 was W.36%. The range of chlorine content for 195 lots was
3.6 to 5.0% with twenty-six of the 195 lots outside the specifi~
cations (3.8 to %.5%). :

Various laboratory experiments were tried in an effort
to improve the strength of finished Blue 1B pulp. In the interest
of brevity, only one typical experiment will be reported. Blue LB
packed lot N623 - 347, which was 10%:100 versus standard BT-30%4-D,
was treated as follows:

~AEeatmenty strength ol bt
A. Rewssh with 50°C water 102:100
B, Extract with 5% HpSOy 102:100
€, Extract with 3% NE,0H 102:100
D, Extract with 3% NaOH 10331100

Additional laborstory washing after filtration of the
slurry, as well as an extraction with elther suifuric acid or
armmonium hydroxide, improved the streangth by 2%. A sodium .
hydroxlde sxtraction was less effective. Occasionally, experi-
ments of this type resulted in strength improvement as high as
%, apparently indicating serious deficiency in the extraction
~and washing in the plant. However, on the average, the improve-
ment by laboratory filtration and washing was only 1-2%,

Elimination of the ammonium hydroxide, which is normally
added to the final Blue LB pulp to insure a pH above 7,0 for ship-
ment in polythene-lined steel druus, was evaluated by In-process
sampling and found to give a 2-3% sironger product. An extended
plant trial did not confirm the sirength advantage. However,
since an operating nuisance caused by the ammonia fumes coule be
eliminated with no apparent qualltiy degradation, the addition of
ammonium hydroxide to Blue LB packed lots was discontinnsd in
September, 1951,

{itration®

The "Emulsification Filtration" (hereafter called "EF")
procedure differs from the sulfation method of isolation in that
the synthesis slurry is pumped directly into water to form a
water~in-oil emulsion, which is extracted, filtered and dried.

A significant ingredient savings, mostly due to sulfuric acid
and sodium hydroxide, is realizable wlth the use of the "EF
process. :
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An svaluation of the "EF® {echnique at Newsrk in the
laboratory and Semi-Works gave very encouraging results for _
Blue BG (see discussion under "Henastral™ Blue BG), dut showed
gome tinetorial defielencles for Blue LB. As a result of an
anticipated shortage of sulfuric =a¢id, two trials of the "EPF"
procedure were made with Blue LB with full knowledge of the
slight inferiority found at Newark. From an operasting stand-
point, the only serious trouble was an excessively long filtra-
tion cycle believed to be caused by a breakdown of the emulsion;
hovever, tinctorially, the products were considerably inferior
to sulfated controls and standard BT-304-D, = Compared to standard
BT-304«D, the plant quality of the tuwo PEF' lots, N623 - 267 and
N623 - 318, was 107+100 and v dull and 102:100, vs green and
v dull, raspectivelg. No turthe?‘experimeatatlon_was planned
for the use of the "EF' procedure in Blue LB manufacture.

UMONASTRAL® BLUE BG
A. Q &a}.m'? §E

Two campalgns of "Monastral” Blue BG were conducted in
the period covered by this report. Blue BG from the first canme
paign in Auvzust, 1991, averaged 103:100, vvs red and vs intense
versus Newpcrt standavrd BT«297-D, SW 373. The campaign was con-
sldered satisfactoryj although from a quality standpoint, the
{revious campalgn was slightly superior. Five of the twemty-one

ots were s dull or dull versus standard BT-297-D, SW 373, while
three were g red or red, »

The crude Blue, which was synthesized at a 5% increase
in batch size, did not appear o develop strength to the same
level as crude synthesized at the normal batch size. The
alkaline extraction was eliminated from the entire campaign at
a significant savings in operating cost with no apparent quality
degradation. The standard milling conditions, 1.e., 345 1lbs,. per
30 hours, were used for all batehes. Ko tinc%orial deficiencles
were encountered at Newark in the conversion of the August, 1951
Blue BG production to BT=297«D. o '

The quality of the NWovember, 1951 Blue BG campaign was
unsatisfactory as shown in Exhibit (5). The first eight lots
§657 = 515 to 159, which were milled from crude synthesized a£
105% of the normal batch size, averaged 107:100 versus standard
BT-297-D, SW 373, or 4% weak comparsd to suitable controls at
the standard batch size. As a result of weakness and dullness,
the milling cycle was increased Crom 30 to 40 hours for lots
N657 -~ 163 through 177. Evaluation of in-process mill samples
showed a slight improvement in strength and intensity assoeciated
with the additlonal milling.
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During the November, 1951 Blue BG campaign, "D" mill was
restored to service after extensive repairs to the shell and shaft.
A1l charges in D" mill subsequent to the repairs were excessively
weak and very dull as evidenced by lobts N657 - 162, 165 and 166 in
Exhibit (5). The actual reason for the inability of "D" mill to
produce satisfactory Blues BG was not conclusively established, but
was believed to be associayed with the improperly cleaned shot,
which after numerous flushes appsared 1o be cleanj however, analyses
of the material removed by the Ilushes gave %5-65%_1ron on a solids
basis. Rewashing, re-extraction with sulfuric acid and remilliing
failed to improve the quality of the batches from "D' mill. A small
scale chlorination of the subestandard Blue BG ylelded a satisfactory
Gregn;t?ence, the baiches were scheduled for consumption in Green
production.

The chlorine content of the Blue BG in the November, 1951
campalgn was satisfactory with the oxceptions of lot N657 - 151,
which was 0.7%, and lot N657 = 177, which was 1.5%, as a result of
an operating error in which the ot was mixed with Blue 1B,

B,

i Pt g

oniony *a
e e -

The "EF" process for Blue BG, vhich 1s essentially the
same as that described in "Monastrsl” Blue LB, Seetion "F', was
tried experimentally in the plant in November, 1951. Lots N657 =
169, 170 and 171, as shown in Exhibi: (5) were excessively dull
in contrast to laboratory milling of the same erudes, which gave
a strong, green ami intense product versus stendard BT«-297-D

SW 373. The weakness of lot Hb657 « 169 as compared to lots i7o
and 171 was the result of using “DF will for the first “ER®
evaluation, since “D“ mill invarilably produced a weak product
regardless of its method of isolation.

Remilling of the dull "EF" type BG (lot W657 - 171) in
the laboratory improved the quality to 85:100, green and intense
versus standard BT-297~D, SW 373 Indicating that the plant cycle
of 36 hours was probably inadeguate for proper development of the
desired tinctorial propsriles of the "EF" type erude. It was
decided to discontinue plant evaluation of the "EF* process and
refer the study to the Newark Seml-UWorks for further development.

"MONASTRAL" GREEN

. throughout the perled covered by this report. A number of process

modifications, which resulted in increased production, decreased
costs or an improvement in quality. will be discussed separately
in the following.

DUP050068957
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1. Addition of Ingredientsy
In the e¢hlorination step, wvhen the sulfur chloride was

charged to the other ingrediemnts in %hs autoclave, quite frequently,
a reaction between the sulfur chicride and the crude CPC would oceur,
with the temperature rising to 40° - 60°C. The resulting pigment
was invariably dull compared to standard Green AGT-722-D, SW 2609,
In August, 1951, twslve experimental chlorinations were made with
reverse addition of the ingredientss i.e., crude CPC added to the
chilled sulfur chloride. The only operating difficulty,insufficient
ventilation for fume removal, was corrected with the installation of
a jet eductor. The chlorinavion cycle was decreased by approximately
- 30-4%0 minutes by reverse addition, since the large volume of chilled
sulfur chioride (5-10°C) cooled the sutoelave rapidly, while in the
original procedure, a very gradusl addition of sulfur chloride was
-vrequired. With the adopiion of reverse addition of ingredients in

September, 1951, production of excessively dull Green was eliminated.
chlorination Catalys | '

;f““

Ten experimental chlorinations were made in October, 1951,
wvith antimony trichloride (ex J.T. Baker) as a replacement for the
aluminum chloride catalyst., In both the laboratory and the plant
2 slightly yellow and intense product was obtained versus standard
AGT=722-D, SW 2609 and controls with aluminum chloride. In view of -
the cost penalty for Baker's aniiwony chloride of approximately
$3.00/cwi. Green, & less expensive grade of antimony chloride
(Harshaw), which would reduce the penalty to approximately %1.50/cwt.
Green, was evaluated. After the first four chlorinations with the
Harshaw product, the evaluation was dilscontinued, since the heating
cycle of the autoclave charge averaged 3-1/2 hours as compared to
1-1/2 hours with aluwminum ehlorids, The products chlorinated with
Harshaw's antimony chioride did not exhibit the yellowness and
intensity of those with Baker's eniimony chloride, but were essen-
tially equal to those mads with sluvminum c¢hloride. An extended
trial of Baker'®s antimony chioride was scheduled,

_ Analyses of the sulfur chloride, which 1s recyecled in
the chlorination operations, showsd an accumulation of sludge
predominantly iron oxide and CPC. The CPC undoubtedly reache
the sulfur chlorlde tank by "dusting” from the rotating dryer.
Several laboratory scele chioyinations, made with a small amount
of sludge from the plent sulfur chioride, resulted in dullness,
comparable to that obtained in the plant. Consequently, it was
recommended that the sulfur chloride be filtered at a point just
prior to chlorination io remove the sludge. An 80-mesh Monel
line filter was installed in July, 1951 and, after numerous
operating diffieulties were overcoums, was used successfully.
The analyses of the sludge collected in the filter on three
separate occasions wes as follows: _—
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92243,  10A/3L  10/1/5),

Solids 29.5% ae.s% 26.0%
Extracted Solids 23.3 +3.1 3%.0
Iron as Fe 20,0 o0 20.8

Fumerous other analyses were made; but the three shown in the
above table are typlecal.

A second strainer (Cuno scife-cleaning) was introduced
into the pipe line betwsen the rotating dryer and the sulfur
chloride absorber. Sincs it was g rather small strainer for
the amount of sludge being remcved, an excessive production loss
was incurred. In addition, the 80 mesh strainer was so effective
in removing sludge that it was noi necessary to continue evalnation
of the Cuno filter. A significani improvement in intensity of
Green CFC became apparent with the fulletime operation of the
sulfur chloride line filter. A seccond line filter in parallel
was installed in December, 1951 to prevent any loss of production
during cleaning of the fileers

The chlorination bateh size was inereased in September,
19%1, by 10% (24 1bs. crude CFC Biue to 268 1bs.) for a two-week
- period. Rubout evaluation in both the plant and laboratory showed
no detectable quallty deterioration compared to earliisr controls.
In October, 1951, the 2¢8 1h. batch size was adopted as standard
practice, resulting in 2 107 increase in Green production.

A second increazse of 10% in chlorination batch size (268 1bs.
crude CPC Blue .to 295 1bs.) was used for two chlorinations in
November, 1951. A violent reaction was encountered in one of the
two batehes during the initial heating in the autociave, The
Teason for the reaction was not determined; however, it was believed
to be associated with the heaiing vate and not the iarger batch size.
The quality of the twe sxperimental batches, by both laboratory and
plant milling, was essmmtially equal to average productions however,
no additional triels were made since the standard job procedure was
“"frozen" as of December 1, 1951, fur a three~month period to deter-
mine the uniformity and reproducibility of the process.

5. PEmuisification Filtratlon®

The “EPF" process, which is described under "Monastral®
Blue BG, was used experimentally in October, 1951, for crude .
Blue-for-Green CPC in six chlorinations. Lots N6s4 - 670 2nd 671,
- shown in Exhibit (6), represent the first plant use of the "ERY
process in Green and weire zoupletely satisfactory from a quality
standpoint. The approximsie savings for the "EF' process were.
estimated to be in the neighborhood of $6.00/cwt. of Green CPC.
An extended campaign was scheduled for November, 195L. The
quality of the Green produced Irom the WEF' type erude is shown.
in Exhibit (6) as lots 1624 ~ 695 through 725. During the extended

DUP050068959




o 12 =

trial, two operating difficulties were encountered, which may or
may not be attributable to the “EF" procedure. In several chlori-
nations, the pressure during the initial heating rose rapidly to
300 psi. The difficulty was corrected by reducing the rate (lower
water temperature) of heating. The second difficulty was that of
excessively lomg rotating dryer cycles required for the distilla=-
tion of sulfur chloride. By incrzasing the steam pressure and
installing a valve on the rotating dryer jacket for more complete
removal of condensate, the rotating dryer cycle of the "EF" type
batches was reduced significaﬁtly near the end of the trial.
Further evaluation of the “EFY process was temporarily discontinued
in view of the three-month froeze on the standard Job procedure.

6 Tl Wonaa o
L SR Y5 A M )

~ Two chlorinations wore made in September, 1951 as a cone
tinuvation of the Jet masstone study previously reported (Ref. 1)
with quantities of anhydrous aluminum chloride in excess of
catalytic amounts. Two-roll will lacquer svaluations of the
experimental products indicated that a lacquer masstone approxi-
m%ggg gn@ depth of GT-674-D {lot 451), although bluer, was .
o ned.

The only operating sroblem encouniered in the trial
svaluation was sxcessive fuming. csused by the libsration of hydro-
gen chiloride when the crude was charged to the extraction tank. .
It was agreed that some investment for fume disposal equipment
would be nseded if the Newport plant werw required to produce the
jet masstone type Green CPC. WO further work was planned.

In expeectation of & critical shoriage of copper chloride
for the synthesis of CPC, copper oxychloride ex Rohm and Hass was
evaluated as a substitute ravw material. An earlier evaluation in
the manufacture of "Monastrai™ Blus LB and Blue BG had shown copper
oxychloride to be satisfactory qualitywise; however, there were
indjcations of a yleld loss aittributaple to its use.

Hine chlorinations ware ‘made in July, 1951, from crude
Blue synthesized with copper oxychloride. By laboratory milling
of glanﬁ crudes, the chlorinations with copper oxychloride appeared
to be entirely satisfactory tinctorially. Packed lots, R62% - 595,
6 and 7, as shown in Exhibit (&), were produced from the copper
oxychloride syntheses and ars completely satlsfactory versus
standard AGT-722-D, SW 2609. With the limited evaluation, it was
not possibtle to colleect reliable yileld data, It was concluded
that copper chlopride dihydrate ¢oilld be replaced with copper oxy~- .
chloride in the synthesis ¢f blus-Lfor-green crude should a critical
shortage of the former develod. C

~
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- The Andale condenser, which is used for refluxing sulfur
chloride during chlorination, was inspected 9/13/51 after 127
chlorinations. It was found to be free of solids, which in the
past, particularly when antimony oxide (Timonox) wag used as the
catalyst, collected on the head plate and blocked the flow of

sulfur chloride.

Following the inspection, ten chlorinations were made
with antimony trichloride as a substitute catelyst for aluminum
chloride. After the ten chlorinations,; the condenser tubes were
completely freej however., the condensate return line to the auto-
clave was blocked. The analyses of szmple Trom the condensate
return line was as follows:

Solids 29,0%
Extraeted Soiids {(CPC) 36.5%
Iron as Fe 16.5%

. In December, 1951, during & shutdown for inspection of
the gutoclave, the reflux condenser wag removed from service and
replaced with a spare. One hundred and sixty-three chlorinations
were made since the previous clesning. The condenser tubes '
appeared to be essentlially c¢lsan. Condenser inspections will be
gcheduled for each 200 chlorinations.

Lerlod at Temparature

In July, 1951, eight ehiorinations were made with a three-
hour holding period at 175°C (versus the standard four-hour period)
to develop information for decreasing the cyele. The quality by
laboratory milling of plant crudes was essentially a standoff with
suitable controls at the four-hour pericd: however, four of the
chlorinations were unaccountably duil. There did not appear to be
any significant bluensss associated with the shorter holding period.
Further evaluation of the thrse-~hour holding was abandoned in favor
of several more importani variable studles. ' .

9, Hplding

The extraction step subssquent to chlorlnation appeared to
be responsidble for some deterloration of Green CPC quality based on
in-process plant samples. Ssveral exwpsriments, both in the plant -
and laboratory, were made in an effori to determine the source of

difficulty. -

One laboratory grind was mede in the presence of an aﬁded
contaminant (10% on a CPC basis)rscovered from the press filtrate
by evaporation. The analysls of the contaminant was as follows:
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Chlorides 33.3%
Copper 11.35%
Total Iron 0.30
Extracted Solids {CFC)} 0.16%

After the standard laboretory milling, the conteminated
sample was 121:100 and very dull versus standard AGT-722-D,
8W 2609, while the control was 943100, s.blue and intenmse,
indicating a very serlious milling deficiency in the presence of
the contaminant. This is undoubltedly an exaggerated situations
but does indicate what may happen o a lesser degree when crude
Green 1s not properly sxiracted and washed. ‘

Measurements of pE of representative samples of each
presscake from the cruds Ureen filter press ranged from 4.6 to
6.9 for one partieular charge. Laboratory grinds were made of
several samples covering the pH range, bub no substantial differ-
ences in quality were found. When one of the samples was acidiffed .
to a pH of 2.5 using filtvatz from the extractlion of crude, a slight
loss in intensity was obgervad after laboratory milling when come
pared to a control. A pH of 2.5 was selected for the experiment,
since on several oceasions in the plant the presscake was found to
be only 2.5 after the standard washing. A concentrated effort was
made to improve the filtration and washing characteristies of the
plant extraetion step and, baszed on in-process samples, a signifi~
ecant improvement in Intensity was cobtained. ‘

The standard procedure for solvent milling as recorded in
Exhivit (8) was used throughout the period covered by this report
with the exception of an exverimental reduction in the quantity of
sodium nitrite. Severe foaming was encountered in the acld extraction,
when the elkaline extraciion was omitted from the process This was
the result of decomposition of nitrous acid. The quantity of sodium
nitrite was reduced by 50% for ten mill charges with no apparent
quelity deterioration; however, thore was no detectable reduction
in the amount of foaming in the acid sxtraction. Since past .
experience has shown thai one-half the standard quantity of sodium
nitrite was not always sulficient %o prevent reduction of the poly-
chloro CPC, no further study of thls variable was made. '

. The pH of numercus mill chargez was checked at the end of
milling to determine the asilkalinity. X% was found that the pH
ranged from 7.5 to 9.1, presumably dependent upon the washing
efficiency of the preceding extractiocn step.

On seversl occasicus, such as lob F624% - 730 shown in
Exhibit (6), the presence of 2 broun colored vapor, presumably
nitrogen dioxide, was obzerved after milling even though the .
slurry was alkaline. Usually, as in the case of lot 730, the .
CPC Green turned out to be dull-very dull, when such a condition
existeds however, thers were exceptions in which the final product
was intense versus standaprd 4CT-728<D, SW 2609,
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, Laboratory evaluation of in-process samples from the
plant indicated that the aikaline extraction could be eliminated
from the standard proceduve for finlshing of Green CPC with no
loss of tinetoriel propsriiss. The sstimated savings for the
omission of alkaline exivaciion was $10.50/cwt. Green (or $13.50/cwt.
Green if the extraction eguivment could be reassigned to another
operation), The first plant trial of omission of the alkaline
extraction was lot N62: -~ &7i, shown in Exhibit (6), which was
nmade with no operational éifficulty and was completely satis-
factory tinetorially. Addilionsl trials of omission of the
alkaline extraction resuiisd in a scvere foaming problem during
the heat-up cyele, alihough the qualliy was usually satisfactory,
as evidenced by lots N6k - 672 through 691 compared to alkaline
extracted controls.

Several attempis to reducing the foaming were made.
Octanol was tried in tho plant as an anti-foam agent, but had no
apparent effect on fomming. Sulfamlic aecid, which would reasct
with the nitrous acid liberated on zcidification of the sodium
nitrite, actually intensifiocd the foaming when added to a hot
slurry in the laboratory. ILabter trials of sulfamic aclid, added
to a cold solution In %the laboratory showed that the foaming -
could be reduced significonilys howavery no plant trials were
made, since the cost of sulfamdc acid was consideredvgzghibitive.
The foaming in the plant wzs reduced somewhat by careful eontrol
of the heating rate, bui noi eliminated. In Fovember, 1951, as
a result of the fallusz of the meiun ventilating fan for the acid
extraction tank, it was necessary to resume an extraction of CPC
prior to the acid extraciion 0 remuve the sodium nitrite. For
approximately four weeks ( wber ¢ - December 7, 1951), the CFC ,
slurry was filtered on ihs alkelins side prior to the acla extraction.
Starting with lot N62k - 720 (see Exhibit (6) attached), the alkaline
extraction was again e¢liminated wusing a {temporary exhaust fan for
removal of fumes, The fo g cpntinved and, in several cases, was
80 severe that it was decided to pesume alkaiins extraction as
gggndard practice December &6, 1991, starting with packed lot N62%+ -

2. Agld FExtreoticn

The standard procefure for acld extraction of Green CPC,
as shown in Exhibit {9}, was used throughout the period covered by
this report. The resulis of meny in-process plant samples treated
in the laboratory showsd that plant sxiraction and particularly
washing were slightly inferior to the corresponding laboratory pro-
cedures (1-2% weaker and vve-vs dull}. A concentrated effort by
the Operating Department wss mede to lmprove the washing character-
istics of the filter press and & noticeable improvement resulted.
Of the samples tested in the latter three months of 1951, less
than half-showed any improvenent dy laboratory processing.
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_ A series of laboratory exiractions with sodium hypo-
chlorite was made on gsuples of dull Green packed lots to deter-
mine whether the source of dullness could be removed. The follow-
ing table very clearly shows the improvement, which indicates that
the crude Green iz inherently capable of dslivaringﬂquality superior
to shipping standards, but ag processed under existing plant con-
ditions was inferior in intensity.

Quality versus AGL-722 600
Lot . Flant Quallty After Leb. NaOCl Ext.

N62% = 575 273100 dull 100:100 equal
- 576 973100 s.4ull 101:100 intense
- 599 983100 dull 100:100 vs intense
- 579 35:100 ve.Gull 101:100 vs dull
- 85 1093100 dull 1043100 intense
- B 28:100 dull ' 103:100 intense
- 585 93:100 dull 103:100 intense
- 586 983100 dull 100:100 intense
- 58% 953100 dull 1002100 intense
- 58 262100 dull - 99:100 intense
- 589 953100 vvs blue,vs dull 100:100 intense
- 590 973100 vve blus,wve ¥ 101:100 intense
‘- 599 1003100 s.4udl 1003100 vvs yel.,vvs int.
-~ 605 28:100 s.blue,s.dull 1003100 blue, vs intense
~ 616 29:100 duil 102:100 intense
- 617 1002100 s.yel, dull 10%:100 intense
E. ¥ield

The yield 1n ihe ehiorination grea, i.e., from crude Blue
to dried crude Green, was ¢alculated and compiled batechwise for the
third quarter of 1951 as shown in Exhibit (10), Table A. The
tAverage Goal® was deterumined by muliipiying the weight of crude
Blue charged to the auioclave by the puriiy (based on extracted
solids) by the goal conwversion factor. The "Actual Yield" is the
percentage of goal bascd on = babeh welight tabulation with purity
analyses for every batill.

H

A thorough laboratory yield study of the finishing area,
i.e.v, solvent miiling, distiilation of avetone, acid extraction
and packaging, wes made using cne-nalf pint mills. As shown in
Exhibit (10), Table B, the everage purities of the erude and
finished Green was 95.91% and 98.57%, respectively, The actual
yield as 100% CFC was 98.45%. On a commodity basis, 1gnor1n§
purity of both the crude and finlghed Green, the average yleld
of the laboratory study was $5.76%. On a comparable basis, the
Green finishing yield #or the plant in November, 1951, was 89.39%,.
or approximately 67 less than lsborastory performapce. .
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A second laboratory yvield study was made in December, 1951,
to determine the effiect of omission of the alkaline extraction of
Green CPC. The results of four lots, handled very carefully, show
- that an average yield of 98,57 was obiained when the Green received
both the acld and alkeiine extractlion as reported in Exhibit (10),
Table C. When the alkaline exiractlon was omitted, the average .
laboratory yield for the same four loits was 98,6%.

(1) KN-51-42 Pignment Color Research Repopt «
’ Rewport Phthalceyanine Plant Assistance «
Japuary., 1950 - July, 195%.

(2) 2007-197 to 293 Hewport Phthelocyanine Plant
Assistance lotwbock; Octobers 1950 -~ October, 1951. .

(3) 2007-254% to 268 Newport Patlaloecvenine Plant
Assistance Notobook; October, 1951 - January, 1952.

(%) CPC Weekly Quaiity R@par%s -~ Flemt Assistance -
File 164,

5 §2§ha%ecyaniﬁ@ Plant Assistance Monthly Summaries -
le 7.

(6) Newport Plant Production Reports - Plant Assistapce
File 4F. .
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PREPARATION OF 4=CHUORPHIHALIC ACID PRESSCARE
To mix tank #1 add:
256 gels. water.
Start agitator.
500 lbs. 50% NaO# solution.
236 1bs. phthalic enhydride over a 45 minute period.
Cool to below 50°C.

Pump to glasselined 750 gal. chlorination kottle
Jackebed with brine.

Cool econtenis of kettle to 8°C,
Then adds

250# chlorine wnlformly over a % hour 2ogariod, holding
tempsrature baotween 8 and 1

Agitate 30 minutes.

Measure pH znd adjusi, 1f necessary, with chlorine or
50% HeOH to kr.5-%.8, ’

Then adds
238# NaCl over e 30 minute pericd.

Adjust pf with HCL %o 1.5-1.8 adding HC1 over a
30 wivvite period.

Filter slurry in #17 filter press. .
Alr blow 15 nminutes.

Discharge filter press into press pan.
Solids - iw‘?f

Total ehiorine « 35%

Inorganic chlorine - 24

Organic chlorine wvllﬂ

Pressceke weight = 770 1bs.
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% MILLING OF "MONASTRAL' BLUE 13

To a 1227 galion stesl jacketed ball mill, 6' x 6°,

loaded with 21,000 1bs. cast 1/8" shot, adds

362 1bs. dvy LB arude CPC (1% max. kerosene).

275 gals. scotone (minimum purity - 98.5%).
M111 for 1 hour.

Then add:
110 gals. acstone.
Mill for ¥ hours.
Then add:
165 gals. acatone.
Mill for 195 hours.
(Total milling time is 21 hours),
Then adds
100 gals, acsions.
Rotate mill a fevw minubes aﬁd punp charge to
solvent recovery squipment.
Then add:
100 gals. acabone flush,
Pump Flush.
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EXIRACTION OF “HONASTRALT BLUE LB

Dilute contents of the asid extraciion tank #47,

which may comntain either two or three mill charges
from whieh the acetons has dbeen distilled, to 60¢
with wvater. |

Heat charges to 95°C with sparger steam.

200 1bs, 78% sulfuric aeld,
Record pH. .
Hold charge at 959C for two hours.
Start filtering in 51 or 57 pf@s& -
Press to %0 p.g.i.go
Press wesh to 2000 ohms or fivs hours,
whichever 1s sooner.
Discharge filter press to ribbon mixer.
Add-watéw to mixer to approximstely 144 solids,
Mix 1-1/2 hours and pump Lo storage tank.
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EXHIBIT (&)

Month, Year Logs Average Quali O4=D Lot
July, 1951  N623 - 186 to 215 ’ 102:100 s green, s.intense
fugust 1951  Ne23 -
Sept. 1951  Né23
Oct. 1951 w623

ape , 28 4 t VO Bl

g

216 to 247 - 10%:100 vs green,vs intense
248 to 281 102:100 vs green,vvs intense
\282 to 319 102:100 vvs grsen,vvs intense
Nov. 1951 M623 ~ 320 to 329 3102:100 vs green.

Dec. 19%1 N623 = 330 to 380 1043100 vs green, vvs dull

g

&

g
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QUALIIY OF “MONASIRALY BLUE BG

Lot  Monih, Yeaz Quality vs BT-297-D, SW
N657 - 129 August, 1951 102:100 vs red, intense
- 131 ® & 101:100 vs red, s intense
- 132 L 1035100 intense
- 133 i w 10%:100 vs green, vs intense
- 13% ‘W . 102:100 s intense
- 135 o o 103:100 s intense
~ 136 » " t 1C4:100 s intense
- 137 w ,, 103:100 8 red, s dull
- 138 i " 101:100 vs red, 8 dull
- 139 " " 1056:100 vs red, s dull
- 140 ' w " 106:100 vs intense
- 141 “ " 101:100 vs red, vs dull
- 142 & u 10%$100 vs red, vs dull
- 143 woow 103:100 vs green, s intense
- Wk mooow © 103:100 intense
- 145 o on 1003100 red, duil
- 146 L9 " 101:100 vs red, vs dull
- 147 B @ 1024100 intense
- 148 @ ﬂ 1065100 s red, dull
- 149 f “ 1052100 s intense
- 150 « w ' 10635100 vs red, vs intense
- 151 Novembar, 1951 106:100 8 redy 8 dull
- 152 : " " ) 107:100 s intense
- 153 _ 18 " 108:100 s intense
- 15% . v 1085100 vs intense
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N657 -

-

B

155
157
158

- 159

L 4

-

160

161

162
163

164
165
166
167
168
169
170

in
172

173
174
175

176
177

Honth, Year
Hovember ;1951
n ]
" L
n 1t
] t
L] 1
L] "
] "
n b
f "
n "
] "
5 ..’n
] n
1 ]
18 "
0 n
o ]
8 o
@ "
" 14
" .(3 '

1132100 red dull
108:100 vvs red vvs intense
308:100 vs lintense

1033100 vvs red

107:100 vs red, vs dull
1035100 vvs red, vvs dull
110:100 red, dull

1053100 vs dull

103:100 vs intense

110:100 & red, s duil
110:100 s red, dull

1002100 v dull

100:100 v dull

109:100 vs red, dull

10335100 vs green “
103:100 vs greén, vvs intense
102:100 s green, & intense
103:100 vs green, s intense

| 95:100 red, aull |
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EXHIBIT (6)
QUAL Tfi oF “MONASTRAL GRE”GN CPC PRODUCED
62% July 981100 dull
W 5713;. @ 981100 dull
- 575 # - 972100 dull
~ 576 ¢ 973100 dull
v 57 . 983100 dull
- 57 " 95:100 v dull
- 570 b 95 t100 v dull
- ggo “ 96:100 dull
- 581 H 98:100 dull
- 582 " 100:100 dull
- 58 . 971100 s dull
- 5t ® 28:100 dull
- 585 W $8:700 dull
- 586 w 98 £100 dull
- 5sg w : 3 100 dull
= 58 " , 9653100 dull
- 589 w Y5:100 v8 dull, vvs blus
- 590 @ 57:100 vvs dull, vvs blue
« wol i 1003100 vvs dull
- 592 @ - 993100 w8 intense
- 503 o 1013100 vs yellow, vs 1ntense
- 59 n 99¢100 8 intense
- 595 R 100:100 vys yellow, vs intense
- 596 i £0:100 vs yellowy vvs intense
- 59 i "f::o 100 vvs yellow, vvs dull
‘- 59 i 99:100 vvs yellow, § dull
« 599 August 1005100 s dull
- 600 . " §7:3100 v dull _
- 601 e 1005100 vs blue, dull
- 602 " 100:100 vs yellow,; vys dull
- 60 i 99100 vs blue, v8 intense
- 60 " 93:¢100 s blue, s dull
- 6095 i 93:100 8 blue, s dull
- 605 1 wgi{)o 8 blue s dull
-6 " 953100 blue, vs intense
- 60 @ 1002100 dull
- 609 " 1013100 dull
- 610 w 100:100 vvs dull
- 611 s 1802100 s dull
- 612 # : 100:100 8 dull
- 61. o ' 100:100 dull
- 61 ” 100:100 vs yellow, s dull
- 615 @ 1002100 vgﬂellow, s dull
- 616 - u : “”? 2100 &
- 61 " 159:100 s yellow, dull
- 61 a 100:100 vs yellow, dnll
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EXEIBIT (6) Comt'd. ™ _

N-62% - 619 August 100:100 vs yellow, vs dull
- 620 8 3100:100 vs yellow, dull
- 621 # 973100 vs blue, & dull
- 622 " ~ 100:100 vs yellow, dull
- 62& “ Gg.mo vvs yellow,dull
- 62 " $100 vs yellow, vs dull
- 625 s 1002100 v8 yellow, dull
w 29:100 4ull
- 62 o 160:100 vs blue, 8 dull
- 621 i 472100 vvs dlue
- 629 ) " 97:100 vvs intense
-~ 630 " - 97:100 vs intense
N-624 « 631 Septenber 97:100 intense
- 632 i 973100 vs intense
- 63: i ©2:100 vvs blue, vs intense
- 634 w $9:100 s intense
- 639 " 583100 vyvs dlue, vs intense
- 636 ® 282100 dull
- 6_33 u C} :100 vs blue, vs dnll
~ 63¢ @ 3100 vs intense
- 6&3 w . MQO»EOO v8s blue, vs intense
- G4 ¥ +£01:100 v dull
- 641 1 100:100 vs dull
- 642 w 300 100 dull
- 6% u . 100:100 vs yellow, s dull
- U ) w JI'\ ".1.00 8 yellw, v dull
- 645 t ZL 712100 8 yellow, dull .
- 646 w 1003100 vs yellow, vs dull
- g:g n _313001130 vs yellow, s dull
- ol o 101:100 s dull - qull
- 649 b 72%:100 v blue, mtsnse
- 650 ° # 08:100 v dull
- 651 ¥ 92:100 blue, v dull
- 652 i 95:100 8 ‘blua dall
- Gga ’ @ @ £1.00 8 blue, 8 dull
-6 @ 98:100 s blue, Gull
Ne624 » .655 October 292100 vs blue, 8 dull
656 ou :3&2*’10 :!.nten.se
- 65% i 150310 Luow, vs intense
- 65 t évOs:’t ye ov,_ intense
- 659 i 1032100 yel ow
- 65 w 1009300 yeollow
- 661 & 101:100 s yellow, vs dull
- 662 o 1002100 8 yellow, s dull
- 623 i 1002100 s yellow
- 6 f ; 99:100 vs yellow, vs dull
- 669 & 100:100 vvs yellow, vs dull
- 666 . u 571 100 vs yellow, 8 dull

- 667 v ‘ 1301100 vvs yenow, vs dull
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H62h - 668
66

3
- ggz
-1
]
- &7

.. Month
Ocﬁgber

1
]
I
1
14
t
%
1
1

Novanber
it

&
14
2
it
1%
&
[
{8
133
{8
¥
3
S
%
¢
"o
1]
i
i}
£
£3
144
£
%
113
%
131
{8
g%
£
&
H
i3
31
11
2
£8

xol-loo v8 yellow, 8 duxl
10123100 yellow
100:100 ve yellow
100:100 s intense
1002100 8 intense
1023100 dull
99:100 intense
100:100 s intense

1002100 vvs dull

100:100 8 dull

b ot o8 1ot £t

1022100 dull

e 8 (]
<
o2 ez ¢6 ee
B
-
o

Q?:lOO

}0a>$0
3&0 100
ﬁ?s 00
o100
<k”~30
§7:31.00
8% 100

g

'\.

\

101100

10035100

yvs dull

vvs blue
vs blue .
s blue, vs intense
8 blue, s dull
blue
vs blue, s intense
s blue, vs intense
blue
biue, s intense
blue s intense
blus, vs intense
dull )
blue, intense
blue, s intense
vs biue, intense
vvs blue, vs dull
ve dull
dull
vs_blue, vs dull

1004300 dull

1012100
95:3.00
973150
983100
078100
&7¢ £7.00
9?”‘69

1012100

1002300
283 ;00
0832
073 330

dull

dull

dull

s dull

vs blue, vs dull
dull

8 blue

dull )

s dull-dull .
vs blue, vs dull
0 s dull

s blue, vs dull

103100 dull

@15300
232100
3 1@‘ 130
1~)O°” 30

v blue, s aull
v Ibluﬂ, dnll
dull

blue, aull

102:0.00 dull
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624 - 718 Noveumber 1063100 s blue, dun

- 719 b 1043100 v dull
624 - 720 December 1013100 dull
- 721 " 1083100 3 4ull
- P22 " 1012100 dull : :
- 73 " 108:100 8 yellow, dull
Z %35 p 1o mvs T e
- 726 " 0&:100 v dull i
- 72 " 1012100 8 dulledull
- 728 " 102:100 dull
- 730 “ 973100 v dull
- 731 hid 1002100 dull
- gz " 1003100 vs8 blue, 3 dulledull
- 73: " 1031100 dull
- 73 " 1043100 dull
- 735 n 1031100 dull
- 77%6 L 10 $100 & dull-dull
- G g " $100 s dull-dull
- 73 " 103:100 vs yellow, vs dull
- 739 " 1012100 vvs blue, vs 4ull
- 740 " 1032100 dull
- ) ol 103:100 duil
- M2 " 1002100 vs ‘blua, s dull
- 77&2 d 102¢100 dull
- 7 " 1011100 dull
] " 1031100 dull R
- 746 " 101:100 dull ,
- Wg n 103:100 dull ,
- P4 n 10332100 dmll S PR
- 9 n 1033100 aull ERE
- 750 " 1032100 dull .
- 751 " 1021100 dull
- 752 " 1003100 vvs blue, vs dm
- 75: u 993100 vs8 dlue, dull .°
- P54 " 1003100 8 blue, dull
- 755 “ 97:100 blus
- 756 " 9635100 dlue, vs intense
-7 » $7:100 vs dlue, vs dull
-7 . 964100 vs blue, s intense

DUP050069012




- 28 -

NEWPORT STANDARD CHLORINATION PROCEDURE
S R £ LPF JARUARY o 1902 ev—

To the 400 gallon nickel-clad autoclave adds
3400 1bs, sulfur chioride containing 67.5 - 69.5f chlorine.
When temperature of sulfur chloride is 300C or lower, add:
268 1bs. chlorine-free Blus CPC (maxim? kerosene content
27 1lbs. anhydrous copper chloride (Hawshaw).
15 1bs. anhydrous aluminum trichloride (Ohio Apex).
Bolt manhole cover. Start water through Andale condenser.
Heat with hot water (65-~68°C) slowly to 50°C, shut off water
and allow reaction to occur, |
when pressure is under contro}, heat with steam to 1‘75°C.
Hold at 175°C and 26% psig for 4 hours.
Cool charge to 130°C, vent pressure to__'ho psig and drop charge
to rotating dryer, 100-213. “
Flush autoclave with 500 lbs. sulfur chloride and drain to
rotating dryer,
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SOLVERT MILLING OF "MONASTRAL™ GREEN

To a 1227 gallon steel jacketed ball mill, 6' x €', loaded with
21,000 lbst ca't 1/8“ ShOt, adds .

%00 1bs. dry crude Green CFC (maximum volatiles
content of 1%)

40 1bs. sodium nitrite.
40 1bs. trisodium phosphate.
360 gallons acetone (minimum purity - 98.5%)
Mill slurry for 24% hours,
Pump charge to acetone still, ;
Add: 100 gallons acetone to mill, rotate 5 mirutes
and pump flush to acetone still,
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EXER&GTION 03‘ SOLVBNT-EILL@ "HONASTBAL" GBEBE

To two Green CPC mill charges slurried in water in the alkaline
extraction, 100-231, add:
150 1bs. sodium hydroxide solution (50%).
Dilute tank volume to 84" with water, heat charge to 95°C
vith steam and hold temperature at 95°C for two hours.
Filter at 90°C or above, press wash to 3000 ohms or 8 hours
on "A" wash and 1 hour on "B" wash.
Discharge press to ribbon mixer.

DUP050069015




Average Actual Actual

October, 1951 456 . 7 427,84 93.67%
November,1951 - k700 435 . 5# 92.58%
December,1951 - WL7# Wh2,.64 93.83%

TABLE B - 30&?&51‘211141:136 LABOMTDM YIELD -

(1) @) (3) () - % RGN
Green  Ext, Crude Wt. Recovery Extracted Finished Actual
Batch Solids as _10,0! CPC fifom 12 g. Solids Pin- Wt.as 100% Yiold on
Mo, ofCrude 12x(2) _grind _  ished Green CPC (%)x(5) 100 CPC

mi’ L
833 96.43 11.57 11.51 98.81 11.37 98,27
83  95.95 11.51 1143 98 45 11.25 97. 7%
836 9%.18 11.30 1143 98..02 11.20 99.12
837 9l Ml 11.33 11.48 98.84 11.35 100,18
AvVg. 95,91 98.57 98145

TABLE C - con?msex or GM | mmmm nm.ns

895A  S4.75 11.37 11.48 98.03 11,25 - 99.0
925A8 96.41 11.57 1145 98,03 11.22 97.1
9254  96.41 11.57 11.53 98.01 11.30 9747
927AA 95.95 11l.52 11.51 98.57 11.35 98.7
927A 95.95 11.52 31.64 98,29 11.312 984
929AA 95.85 11.50 11.47 98.75 11.32 98.5

9294 95.‘?85 11.50 11.6% 98.09 11.41 99.3
AA - A]kalim and Acid oxtracocd '
A - Aci.d extraction only.
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