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INTRODUCTION:

After a standard process for plant production of CPC was
established, it was considered desirable to investigate the synthesis
step further with a view to improving ylelds and/or quality. This
report covers the laboratory and associated semi-works studies of =
gﬁ 8y thogég, variables carried on intermittently from June, 1950 to

Goal yields for CF/CPC and LB/CPC were established for plant
synthesis yleld comparison as 90.2% and 84.2% of theory respectively.

There were indications that 2 hours is sufficient reaction
time for good yields of CPC,

‘ _ A variable involving delaying the addition of cupric chloride
‘showed some promise of producing a stronger CF/CPC in better yleld.

The preferred sources of ,,coggex are cupric chloride or
cuprous chloride. When used in an amotint:equal to:110% of the theo-
reticalrreqiiramenty - @ yield increase is realised over the originsl
standard process, wherein only the theoretical quantity was specified.

_ The minimum of urea which must be used to obtain a good
‘yield of CPC is 14.5 moles per 1 mole of copper and /4 moles of
'p'htihalie anhydride.

. When phthalic anhydrides, containing more than one chlorine
‘substituent, are employed in standard process to synthesize CPC with
‘chlorine content much higher than 4.1%, the products tend to be wesker,
‘duller and greener than standard LB/CPC.

"~ The best 4-chlorophthalic acid for LB/CPC manufacture is
that made by a low temperature chlorination of disodium phthalate.
The use of L-nitro phthalic anhydride in an amount ca.lcuga“- ted to give
the mononitro compound results in a very dull product, :

The most effective catalyst is ammonium molybdate or
molybdic oxide. Phosphorus oxychloride is as effective as the molyb-
denum, when used in large quantities. Aluminum chloride or titanium
tetrachloride are somewhat effective, if used in molar quantities equal
to the source of copper. o

et of s1x laboratory syntheses of chlorine-free CPC wers
made to determine the average yield for use in the Newport plant as a
goal yleld. The average yield of erude bhaving omly an alhgm extraction

¥
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was 97.7% of theory, based on aﬁart.ing phthalic anhydride, The average
extracted solids tuinc a mixed solvent extraction was 92.3%, mld.ng

the average yield of essentially 100% CPC 90,2% of theory = (1403-70).
ehe vt lgigg emml LB/CPC hbomggr‘ginggtxes :igh a 91.7% of
theory yield of crude and an average of 91.8% extracted solids gave a
100%3‘%?0 yield of 84.2% of theory. £

v jations In otE

the ratio of urea to cupric chloride was lowered from
mole ratioc of 14.5:1 to 13,5 or 12,5 for one of cupric
chloride a yield decrease of 7-10% resulted {1403-85).

the usual

High U':x;gg
sounits of urea greater than the above standard amount
produced no greater yield of CPC (1434-65)

'emperature Variable _
o JF/CPC syntheses made in the lab, at temperatures of 195°,
210%, 220* and 230°C all produced essentially the same yield of crude
and quality of finished product. However, the products from the

reactors at the higher temperatures were more granular, Considerable
kerosene losses were observed at the higher temperatures. (1367-52).

’ When these same temperatures were applied to LB/CPC syntheses
the yields were equivalent, but weaker products were cbtained at higher
‘temperatures, especially at 220° and 230°C. There were no noticeable
differences in physical appearance of the kerosene slurries, Again the
higher temperatures resulted in considerables loss of kerosene, approach=-
ing 50% loss in the case of 230°C reaction temperaturs (1367-52).

Reaction Time and Temperature Comparisons
: —1In view ; _ at indicated 3~iminophthalimidine is
‘an intermediate in CPC formation, & synthesis was held at a lower
temperature (145%-150°C) for two hours (i.e. under conditions to
promote formation of intermediate and to minimise decomposition and
side reactions) befors finally raising the temperature to the usual
synthesis reaction temperature (195-200°C), The total time of this
reacticn was not increassd over the usual four hoursi therefore, the
time at the higher temperature was only two hours. ‘ gcld was -
found to be 4% lower than its control, but the products had slightly
better strength {1403-61). '

, Based on reports by Orchem that their ylelds of CPC using
ICB as diluent were improved 1if the reaction mass was held at 160°C
for a time before heating to the 195-200%C reaction u%ntm, _
syntheses were made holding the temperature at 150°, 160°,170* and
180°C for four hours before maintaining at the mai reaction temperature
°£1 395-2.00;6 yi‘:i:s hours., In our kemen: syn! 'g::u th:hera was not,
evidence of yileld improvement over a control, but | longer heating
did have a tendency toward increasing dullness of the m P?ggg?;)
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Another experiment al , thess lines smployed preheating
at 160°C for wrying times with uu equent heating at reaction :
taupeu hratnre for varying times, the total time in each case being
8 CUrs »

The four hours at 195-200°C appearsd to be the optimum ,
t:lmo and toﬁporatm, with longer mung offering no yield improve- -
and shorter heating z-iodn {in spite of longer heating at
d&o*ﬁ ) ogivégx {ndications o dtzlightly Jm:r yields. g»g.wmzim
oes not ¢ ™ ction at high temperature ving a goo
yield of CPC (1403«63), pe &

When LB/CPC syntheses were held at 160°C four hiours before
haatinf t0 195-200°C for four hours, therse were no differences observed
d or quality (MSo&M

in yi

[fect o ying the introduction of cu c;gic chlorida
in CPC cymhuin was mnimd firsta with chlorine-free
theoretical amount of cupric chloride nesessary to react with phthal:l.c
anhydride present was added at 160®, 180° or 190°C as the mass was
heated up to reaction temperature *The yields were a little low due
to poor transfer of the Cucl *2Hy 0 to the hot mction mass, for vioclent
dehydration blew some of tho coppur compound out of the reactor. The
quality of the finished products showed that the higher the temperature
of addition, the stranger the ptgmxt. All were greener and mors
intense than the control (1382

Later riments on delayed addition ot copper employed
a kerosene slurry anhydrous copper chlorldo. the laboratory
the yield of CF/ OPG was og 1 to controls, but LB/CPC yields were low,
Some yield admmc was found in each tm of syntheals if 110%
instead of 100% of the theoretical amount of copper was used, Both
the chlorine-free and LB types were str * than their respective
‘controls with slightly darker masstones (1382-67, 70),

If the copper was added in CF/CPC immediately upon reaching
190°C a good yleld was obtained. If addition was made after ons hour
at 195‘0 t.he yiold dropped to 66% and the CPC did not form a smo'gth:
slurry erystallised in large lmpu 8o that agitation was :
mpmdib . Exeminly dola“{” addit on of copper chloride lsé to
lower yields and a more gran produet or actual solidification
into a cake (1382-87).

One semi-works trial of dalayed addibion of 112% of theory
aphydrous CuCly in CF/CPC synthesis d 97% yield with quality -
3% strong, vs red versus a control (8 5&5-2551).

One semi-works attempt of LB/CPC synthesis by delayed
coyper addition failed because the mass crystallized in the reactor:
to extremely large solid lumps. It was felt that the CF/CPC synthesis
may bave bsen fortuitous, so no more mtbun were run until some
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assurance could be given that the reaction mass would remain a
smooth slurry. This problem has not yet been solved.

One attempt was made in ths laboratory to obtain a
smooth .l%w uging an Orchem product DV-17 {50% kerosene
solution of B0/20 "Lorol” methacrylate/"Daktose® B) in the synthesis.
‘fhlzoﬁggh slurry was maintained, but only a 78% yield was obtained

yariations in OF

~ 1able 1 shows the aversge of alkaline extractsed crude
yields of CF/CPC and LB/CPC with 100% and 110% of thecretical
amount of CuClp*2Ho0 necessary to react with the phthalic anhydride
present. Numbers in parentheses indicate number of syntheses averaged.

* 100% CuClz°*2H20 ¢ !
110% CuCla 2H30 {8) 9 (6!

There is a general increase in yield resulting from increasing the
amount of copper in the synthesis. The quality of the products firom
110% copper reactions was essentially equal to that in which 100%
gopper was employed. The laboratory CF/CPC products “finished by
ﬁ.au jar, five day grinds averaged vs weak versus standard BT-207-D,
ot 373, dut the semi-works g:odm_s milled 48 hre. in a 58 gallon
ball mill were 6% stronger than the same standard. The laboratory
LB/CPC products were 6% strong, versus standard BT-304~D, 8D 90719,
:%t‘bnblgg i;z?i-u‘om products essentially equal (1382-1 thru 20, 40,

Copper oxychloride {ex. Rohm and Haas, CuClz*3Cu{CH)s)
was evaluated as a possible substitute for CuClpy«2H»0 f!.x. Hauﬁnw)
in the event of short supply of the latter and also as a cheaper
source of goppers Table II shows the average yield obtained when
this material was used. _ : ~

1908 Cugrescgtonle SR R 18)

These yields are poorer than those of Table I where the
CuCls*2Hp0 was used. Quality of pigment obtained with the oxychloride
was essentially equal to that of the corresponding CuCls2H,0 products

e
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(1382+3 thru 15, 35 thru 40, 47, 57, & 58).

Synthesis with CuS0.*5Hy0 produced a low 1d of
cr/cpc {84%), with ultimate quality oi‘ b2 the product being ut.ggg. v green,
v dull, versus controls (13

A Mom—ﬂmmlli compound referred to as"Copper A%

raco cas.ema o hlor:lcc 45% Cu) gave a low yield (76%) of
) r?c ggor xye! ga yi

Cuprous chloride (ex Millmaster Chemical Corp.) was
found to ﬁi uz.ds and _gualiey entirely equal to that of cuprie
chloride dihydrate (1382

Finely powdered copper metal was used with an oaidising
agent, amsonium perchlorate, in TCB according to U.S. Pat, 2 3
(Standard Vltramarine), The yield and quality of this CF/ cPE was found
to be eantirely equal to that from standard type synthesis from cupric
chloride dihydrate (14036, 7).

A Harshaw produc’c #Black Copper Oxide
}Ror. Letterss J dQL Moomaw to F. C. Evans "co eer Namﬂala"»k,/ 8/51 ;
J. H. Cooper to P. H. Griswold, "Substitutes for CuCly 4/26/5)

when emgloyed to synthesise CF or LB/CPC gave reaction masses which
s6lidiflied upon reaching reaction temperature of 195-200'6. Another
Harshaw product "copﬁr Hydmto' gave the same result. wever, if the
copper compound rot dissclved in the urea to be ma ar mthu;u,
and this followed by the addition of the other reactants.

dirﬁeuity was overcome sufficiently to permit the reacs: on. A 1ow
yvield ;15%) was obtained, with ultimate guality of the product being
dull sn mm.

When the copper hydrate was mixed with CuClp*2H0
in a 3/1 nolar ratio as is found in the oxychloride the yiald of
was al 9§ lower than that obtained when the complex compound mlt
) The ultimate pigment quality was equal {(1367-74 & 75).

Yhen ¢ r acer. 1l acetonate was employed as a copper
source no CPC was obtain&gp‘ I oye

, 'L'ablo III uau the diluents used in standard mt.heuo
with comaponding yields of CPC,
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mm& . Theoretical Yield
othar 1365~58) 87& CP/CPC

GBG m s v 69»2 ;

g( t.hal (1403-26) 55, cr/um

i athyl carbuol 11365-53 14,03-27) None

Dichloroisopropy 1‘: 65-58)-5 None

Dimeshyl romi& 140326 ~mme_

Tetramethyl urea (1403 = 71) None

Ba; ol 2 1s only satisfactory if it has not been aubjem
to air axiéation. considerable amount of work was done in an ,
att to determine the factors which may inhibit synthesis or CPCq
Some : ntonuting observations were made from this work.

The yields of syntheses with varied amounts of fresh
kerosene and kercsene which had been mgted with air at 195-200°C
show that the yield of c?c is directly dependent upon the relative
proportions of such kerosene used. Peroxide in the kerosene does
not per se inhibit CPC formatiom. (1403-75, 78).

There are several unusual occurrences especially notice-
able when synthesis is carried cut with a relatively rso proportion
of %oxidized®” kerosens. The initial resction of pltthn ¢ nnhydrids
with urea whemin gam are svolved is accompanied by serious foaming.
In the ra C a consideradly larger amount of water dithills
than normal. 70’0 8 reaction occurs with excessive fo
yielding prcdcawmzely & red-brown mass. Continued heating to
reaction twpamtm produces some CPC with the total mass npmring
very dark . n. Treatment with caustic soda and acid removes
considerable impurities and c¢o psr salts. The resulting finished
g‘?c is m):couively dull (204 yield of CPC with 35% deteriorated

TOSNSB J .

Simple reflux of deteriorated kerosens showed 1t to
produce five times as much water as fresh kerosens. ¥hen this
reflux of deteriorated kercsene was carried out in the presence of

anhydrous copper chloride in the ssme proportion as is used in the
synthesis the amount of water produced was twent timés that of
frosh kerosene and four times that fram the bad kerosene
Ammonium molybdate in the normal catalytic amount pro: the same
result. The kerosens turned very dark brown during the raflux aith
cupric chloride.

To determine msw this watey evolved was ¢
urea in the synthesis and thereby docrcuina yield, nynthu“ 1n
deteriorated kerosene were run with . crmsd nm. Only & trace
improvement in yield was observed (1403-84).

Syntheses with lower than the normal am of urea
were made in good kerosens to observe whether the same effects ww.‘-‘
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as with normal urea in deteriorated kerossne. None were observed.
The behavior was entirely normal except that a lower yield was
obtained (1403-85).

Treating air exposed kercsene with caustic at 110°C prior to
CPC synthesis improved yield only very .alighﬁg (16 to ;2;;1%3, but the
resulting CPC was very much improved in intensity (1403-78). -'

To determine whether the oxidiszin gmr resident in deteriorated
kerosene was :gciﬁcaﬁlly the cause of low CPC yleld, such kerosens .
with peroxide 1. 45 was heated under ﬁi £88 to 195-200°C until the
final peroxide number was only 2.4. This kerosene, when used in a
synthesis 42"0 exactly the same yield of CPC as before destruction
of the oxic ging ability. This indicates that the 'bg-prodncu of the
gxliggt.i’gx; are probably the prinecipal inhibitors of CPC production )

| An attempt to remove theoxidising ability of a treated
kerosene by washing with acidified potassium iodide was not very
ﬁgggn;g;,a. Ten washings reduced the peroxide number from 45 to 31

All the above experiments involved kerosene which was
exposed to air in contact only with glass equipment. Metals are
known to catalyse oxidatiom of hydrocarbons with air. 7To test this,
CPC syntheses were made with kerosene treated with air at room
temperature and then also in the grouma of cupric chloride solution.
The initial peroxide numbers (0.10) showed no essential difference.
~ The yield of CPC with kerosene treated with air in absence of copper
~ion was good (94%), whereas the yield from the kercsene treated with
air in the presence of copper was very poor (71%) (1403-84).

The copper compound formed in the reactions with air treated

kerosene was not isolated. It was present slong with CPC, and no _
pm_miainﬁphysical means of ssparation were found due to extreme o

- dnsolubility of both substances. The red brown material formed in a

20 hour standard reaction at 125-130°C was purified by washing with

:organm solvents and analysed. It had a high per«n&:go of copper =

{28%) and considerable nitrogen (7.8%). Treatment with strong acids

~ decomposed it leaving a phthalimide residus. Beyond these facts, - . .-
that the compound contains copper and phthalimide or an analogue, the

structure is unknown. o .

Production of such a substance was shown to be dependent
upon use of air exposed kerosens. A reaction with fresh kerosens under

a?( £a8 gave no such substance as that when a similar reaction was
-allowed to breathe air. Another resction with an exposed kerosens
produced this same red-brown product.

Phthalic A de_Subst:

‘*  _Varying amounts of dichlorophthalic anhydride (ex
Niagara Alkali Co.) were employed in CFG synthesis in an attempt to
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approach the hue of BT-297-D, Products were obtained in good yield,
but they were weak and dull ae ultimate pigments. The amount of
‘genness increased with increasing chlorine content. It required
%25 mole percent ratio of dichlorophthalic anhydride to phthalic
anhydride to obtain a product as green as BT-297-D (1357-3, 9).

_ A special process for manufacturs of A-chloroph .
acid {4-CPA),developed by W. R. Remington of Jackson laboratory; was
exsmined. This process involved chlorination of disodium phtha.iwov
solution, with frequent pH adjustments as chlorination proceeded to
maintain pH above all at a temperature of 50°C, (Ref. JLR-5§9=1,
Ro. 99 Serial No. 68&7)- ¥When 4~CPA made by this process at Orchem
or Newport was used on the basis of analysed organic chlorine content,
the finished LB/CPC was found o be weak and green versus standard
g;?;.gg%g.%s_mf. Letter, Blue LB, P.H.G, to J.H.C, ‘1/28.7;1) (1367-66,

1 -

When 4-CPA was introduced into LB/CPC synthesis as a
monosodium, disodium or cupric salt the yilelds were found to be egual .
to & standard control synthesis. Quality of ultimate pigment was i
fully equal to the econtrol. (1382-43). . 7

Phthalocysnine synthesis from a 2/2 mole ratio of
L-nitrophthalimide to phthalic anhydride produced a _Egod. ?awgas;f a
weak, green dull pigment versus BT-284-D, SD-LLJ (1348-83).

Pormation of a mononitro CPC by reaction of a 1/3 mole
ratio of the same anhydrides gave an 83% yield of crude pigment. When
finished by the usual acetone shot milligg, the pigment was found to
be very dull and green in rubout versus BT-304-D, 3DOO719 and strong
dull and red versus BT-297-D, lot 373. The floecculation resistance of
this finished pigment in alkyd was exceptionally good. Alkyd grinds
of 5% and 10% mixes of the mononitro CPC with BT-304-D showed slight
and proportionate improvement in flocculation, but not enough to be of
interest as a flocculation inhibiting component {1403-4). :

Standard CF/CPC synthesis with the ammonium molybdate
catalyst omitted produced only a 15.2% yield of CPC P1430-244 )

Yhen uo:gbdic oxide (N-418) was used in plag;é; o o
apmonium molybdate in LB/CPC synthesis, it was found to give equivalent =
yields and quality of pigment 1382-89] . S

Anhydrous aluminum chloride has some efficacy in promoting
CPC synthesis. A large amount was necessary to obtain a reasonable
yield. When uged in a mole ratio of 0.7/1 of phthalic anhydride, an
80% yleld of CPC was obtained (1367-78). : |

Use of TiCl;,, (in place of ammonium molybdate) in an
amount proportionate to that used in direct synthesis of polychlor
CPC from tetrachlorophthalic anhydride (U.S. Pat. 2,549,842 to Standard

s

DUP050069430




:UltraMarine Co.) produced CF or LB/CPC in about 63% yield. The
solvent milled LB product with titanium hydrate present was 55-60%
weak versus a control s tho;is but only 14% weak after removal
of the hydrate. olvent milled CP prcducs was 45% weak with
hydrate present and 10% weak after its removal (1367-79;1403-1,8).

mt.h bensoyl chloride in large munz a CP/CPC
yield of 65% of theory was obtained (1403-5). n phosphorus
oxychloride was used, a standard yleld of atandard quality CF/CPC
was obtained ( 1!»03-5’ Both bensoyl chloride and ﬁmphoma
oxychloride were used in a 1/2 mole ratio with phthalie anhydride.

When As§0 was used in & 1/302010 ratio with

phthalic anhyérido. izhzly poor yield { of theory) of good

quality CF/CPC resulted. S ve such severe f that the
reaction mass ecould not be con ed in the reactor. (1403<9).
Alkaline Agents

When alkaline materials such as truodium oa te,
quinoline or formamide were present in CF/CPC syntheses (1
ph;ha.Lic anhydride weight) the yields were lowered, leriously in
the case of trisodium phoaphate, There was no ps.?e 32:111;
dst.erioration when the organic bases were employed. (1382-6, 7{

With uodiml bydroxide (5 or 10% of phthalic woi-v;: %)
present in laboratory CF/CPC agthoua no yield or pizmnz quali rz‘
improvements were observed (1382-6, 11, 18, 19, 30), In semi-w
syntheses of CF/CPC with 3% eauatic present one showed an 1:;0
yield as compared with 78.3% for the control. When 110%
theoretical amount of copper was used equivalent yields wnm ebtmimd
with or without caustic. Based on this limited evidence, it appears
that practically no yield increase is effected by addition of caustic.
The ultimate pigment quality was poorer when sodium hydroxide was
used along with the excess copper because the phase change in acetone
shot mill was slower than in the control yrodueing a red hue in
the final mill sample versus the control. this same phenomenon of
redness was observed in another CF/CPC synthesis from 110% of
theoretical copper oxychloride with 3% caustic (SW 2473, 4, 6, 7
and 2502). In view of the lack of definite conclusions from ths
laboratory and SW studies, the final decision on the merit 91' addisi.on-
of - cﬁutic soda to the synthesis will depend on actual pmﬁ o g
experience. R

A mild oxidi::lng agent, nitrobensgene, wu added to
CP/CPC syntheses in small amounts and found to lower yie fghtl
but gave quality essentially equal to the control, (1382-88).

“
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A A commercial product referred to as DV-17 (formerly
PL~161) manufactured by Orchem (50% kerosene solution of a copolymer

of 80/20 "Lorol" metacrylate/"Daktose® B; the latter is diethyle

amino ethyl methaerylate) was suggested by I.F.Walker of the -
Experimental Station and by Jackson Laboratory for better dispersion
of CPC in the kerosene synthesis slurry, as well as for good yleld

at lowsr temperatures with less kerossne. These possidbilities were
investigated in laboratory and semi-works syntheses, to which

added DV-17 in an amount of 2% on weight Basis of pig

In the laboratory variable study it was found that
good slurries were obtained with less kerosens. The ultimate guality
of pigments was equal to the control. When the reaction temperature
was lowered to 185°-190°C, a yield was obtained equal to that at
195-202'0. There was a tendency toward weakness in the ultimate
pigment.

Better data were obtained in the semi-works trials
with this agent. Examination of ths kercsene synthesis slurries
indicated they were thinner because the pigment was more granular
than usual and settled out of the slurry faster. Conssquently,
viscosity measurements were actually made on kerosene contalning
:1’?;1%;’ concentration of suspended pigment and were, therefore,

slgading.

Syntheses made at temperatures below the usual
195-200°C ﬁg’m lower yields. All semi-works finished products
made with DV.1l7 were on the defensive in strength. Added to this
deficiency wae a slower than normal share conversion. The use of
this agent was not recommended. (1403-13, 14, 77).

andard CF/CPC Synthss

The following ingredients are placed in a 2 liter
resin flask equipped with anchor type agitator, thermometer and
large diameter air cooled gas exit tube. - .. . SR

A. Designed to produce a theoretical yield of 0.28125 moles
CPC or 162,0 gmn (1382-34). A
166.6 grams phthalic anhydride {1.125 mo_lu;
250,1 " urea . _ h17 " .
490" ®  upric ehloride dihydrate  (0.2613 moles) |
™ SUupric cnioriae 4l {0.2813 moles)} ° I
900 ml. Bayol D {specially purified kerosene ex Esso)

B. Designed to S»roduco a theoretical yileld of 0.25 moles CPC
or 14%4.0 gm {1403-70 ' . .
148.1 gm phthalic anhydride (1.0 mole)

222,0 " urea 1vbdate (3.7 moles)
42.6 »_ cupric chloride dihydrate (0,25 mole)
800 @l Bgyol D - S
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The reaction mass is heated within 90 minutes to
195+-200°C and held at this temperature four hem'c. Special care
is tsken from 105-125°C because the conversion of the anhydride
to imide 1s accompanied bg.wry rapid gas :evolution which has a
eandancy 0 foam out of the reactor.

After the four hour reaction time the mass is cooled
to 3.50‘0 and sulfated by dropwise addition of 100 ml. (90 ml. in
example B) of 98% sulfuric acid with good agitation, Ths reaction
mass is then allowed to cool to room yrature and filtered as
free from Baydl D as is possidle. The CPC sulfate is steam distilled
free of kerosene in the presence of 200 m sodium hydroxide {180
? in ex. B). filtered hot, washed free of eamm:.c and dried at

80°F for 48 hours. The product obtaine 7 sents the crude
yield. Extraction by tentative uot.hud 3 2‘7/ 53 (A- H. Oberle) with
the solvents acetic acid, ethanol (234), HCl {conc.) and bensene
in the volume ratio 40345:10:5 removes consideradble impurities to
give a truer yiold of GPc.

} The tollowinz maianza are placed in a two liter
resin flask:

A. Desi fmd %o groduce & theoretical yinld of 0.28125 moles or

168.75 {
m shthalic anh'{dride {0.938 moles) mole ratio (0.827
50.5 m hlorphthalic acid Lot #2 (0.196 moles) * {0.173

Analysis of Lot #2 showed 27.36% total C1
inorganic C1l
therefore . organic chlorine

Assuning all o ic Cl to be present as L-chlorphthalic
then 77.29% oftfgn #2 4s MP%% since 39.04 mrghi 4-CPA
is necessary 50.5 gms of Lot contains this amount.

250.1 gus urea {4.17 uolu)
0.34 * ammonium mol
w.o *  cupric chloride dihydrate (0.2813 mole)
ml Bayol D lwmm g

iﬁed 0 produce a t.haoroumal yield of 0,25 moles or

Re thalic anhydride (0.827 mole
8 g g ﬁchlorphthalic acid Lot #?19

222.0 gus urea (3.7 moles)

3 gms ammonium molybdate
b2.6 # cupric chloride dihydrate (0.25 mole)
800 ml Bayol D, kercosene

o amind:;- tgrt&ha pro:gf;uut%:% the um.lar to tiantiror
exCe; n :
ggggﬁu:yn;or n;lratioa due to wd:!:um chloridc pruem-. !m t.ha &-GPA.

150.0 gnn {

200 173 3010.)
+93% organic C

3
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A requires 110 ml of 98% sulfuric acid; B, 100 ml.

Proporticnately more caustic is used in the steam
distillation of kerosene.

In 1/2 p:tnt Jar are plae-d 600 1/8 inch steel
shot 12 gms of alkal extracted crude and 100 ml acetone. This
s milled three days, then diluted with water and scresnsd to remove

tha steel shot, The volume of slurry is made up to one liter and
the acetons distilled off with steam. 25 ml of conc. sulfuric
acs.d 1a added to the slurry and boiling contimued for 30 minutes.

is filtered, washed free of sulfate ion, then washed on

{ with 500 ml of 5% amuonium hydmido solution. This

pimnt. 48 dried at 60°Cand evaluated by rubout.

Je
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