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ABSTRACT |

: 1?‘xperlmeents dlrected at CPC green chlorination and-

breachings have given us several interesting results which gould.
- be developed into new or improved green products., .A Green G dry -
. toner has been developed which is more transparent than GP-817-D

© equalg Harmon's 5018 in- transparency and dark flop. The large - -
aggregates in our GT—820—P, which prevent good textile ink dis-
persibility, are formed during the final stages of ODCB removal.
Acceptable and improved GT-820-P has been prepared from both GEU
and GGU by several procedures including high turbulence during
distillation. A perclene/AS, solvent/surfactant conbination can
be used to prepare adeguate GT-751-D and more transparent greens.
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Introductlon

: Although CPC gTEen ;élg;mentq enjoyed large volume pro-
duction and sales in 1976, quality was variable and it became-
obyvious that new and improved products are needed to maintain
~ these levels. For sometime, R&D has directed programs at pro-
" ducing strong, yellow and intense green pigments from both
plants. Marketing has put its emphasis on expanding green
‘pigment sales through the development of a4 green presscake

- for textile ink applications. lthough GT-320-P was developed
- two years ago to meet this need; it hag. not been accepted be-
cauge of poor and variable dispereibllwty in textile ink
applications. Only three lots of plant GT-820-P made to date
have been acceptable. ‘

There has also been a steady demand for a more trangparent
dry green toner for automotive finishes. Initially, R&D de-
veloped GP~817~D but it was too expen«ive. Subsequent work3
did not improve upon GP-817-D3. : '

Currently, all CPC-II green production uses purchaged
Japenese LC crude (Dianichiseika (Dian)) for chlorination
to GEU. Since we could incrementally save 50¢/1b. to use
our own LC crude, there is interest in developing a process
for making acceptable GT-751-D in CPC-II from our own Luwa
dried high purity LC crude (LDHPLC)

Qbfectlves

o To develop 4 process for conQ1ﬁtently producing GT~82O P
.with strength in textile inks equal to our standard 1ot
451,  To develop a GT- 820-? equal to Swi's green press-
cake (L6l-6 9&7) . o S

o To develop a dry Green G shade toner e%ual in =trength,
hue, intensity and transparency to GP 17—D in automotive
products via a practical procesg.

o To develop an improved understanding of green breaching
and restore plant GT-751-D quality to strong, yellow and
intense.

o To develop a GT-805-D with improved strength, intensity
and transparency.

Summary and Conelusions

We have developed a more transparent Green G dry toner
for use in automotive finishes. The product ig produced from
our crudes (IDHPLC) which havebeen GE chlorinated and routinely
breached followed by flash distillation to remove the solvent.
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. cakes : ately Washed with 2-et. oxy et
.“have qu.liuy near that of Sun's u64—6947

. The breaching of green crude= has been extensively studied
~and we have used this information to help obtain strong, yellow
and intense GEX from CPC-II. TFundamentally, the variables of
" yeactant concentration, synthesis by-products, reflux time,
 batch size and chlorination endpoint affect GEX quality.
Several new surfactant/solvent systems have been successfully
used .to generabe acceptable GT-751-D including Perclene and. o
Arquad. Subgtitiition of perclene for ODCB in our ex ing R
process WOuld give acceptable GT~751—D from both GG and GE R

: crudes.

, The 1mplicatwons of theae étudies on GT 805 D are dic—
cuseed. : . L

Patent Sltuation :

Much of the work covered in thi report ig related to’
current plant processges and is either not patentable or .
already patented Our work onh a more traneparent green or
an improved GT- 820-P may offer a new twist to an already
known process and maybe of interest to Legal if new products

Progfam

Several contributions to our understanding of green
CPC pigments have been made and this work should be pursued
to benefit the colors business. Specifically, I feél that
the following areas should be developed further:

1. A more transparent green pigment should be developed
based on a Luwa-dried high purity LC crude (LDHPLC),
This ecrude should be GE halogenated, breached in either
ODCB or perclene and flash distilled. Flash distillation
~"ls needed to remove the solvent without producing an
© opague masstone. '
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?820—P should be pursued following Sur.
t significant aggregation oceurs during

' theﬁlast stages ‘of ODCB removal. Plant samples should

§7 generated from both GE and GG crudes us:

Sillation or bateh distillation with intense ;
: thermore, the two~golvent breaching Qoncept '
1d be further studied and optimized to dévelop & .

{ h equals or exceed Sun's 46U-69LT,

51 nie acid groups are responsible for Sun's
d properties (or could be of valua) should e

1]
resolved.

Serious thought should be given to the uge of perclene

as the breaching solvent for GT-751-D and the more

vtransparent green product described herein.

The dlfferences between our IDHPLC crude and Dian crudes
ghould be resolved and this information should be utilized
to make aecceptable GT-751-D in CPC-II. Experiments should
be completed to determine if there are growth inhibitors.
in LDHPLC based OB crudes. .

The author has accepted a tranefer to Pzgments,Cheetnut 4

Run and plane no. further work in thls area.
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DISCUSSION

‘ 7
A, DLuza IC Crude for GE Halogenation

In CPC-II, all greens are produced by GE halogenation
and only Japanese crude IC (Dianichiseika, Dian) is chlorinated.
Typically, the use of our own LC crude (CPC-I synthesized, tray
dried) gave a bluer and duller product through this process, -
although both this erude and the Dian crudes give acceptable
GG crudes in CPC-I. The incentive for making an acceptable
. GT-751-D via GE halogenation from our own crude is a savings
T .of 50¢/1b., (incremental cost versus the price of Japanese

- ecrude) and we have already demonstrated that the additional,

pounds of ILC crude can be so made in CPC-I without new invest-
ment™, The drying capacity for this additional crude is also
available in our new Luwa driers,

In the laboratory, we chlorinated (GE, Experimental A)
several LC crudes without complications. Table I is a.summary
of these experiments. Included were a variety of Luwa-dried
IC crude, laboratory synthesized LC, the current Dian crude
and several crudes extracted by caustic and acetone before
chlorination. Analytical data on the IC crudes appears in
Table II.

In tinting properties, the Luwa-dried High Purity (> 90% CPC)
LC crudes (IDHPIC) of low kerosene content (£0.6%) made accept-
able GT-751-D after routine breaching. However, there wag a
notiteable blueness and dullness versus standard. Pleage note
- that thig type of crude is standard for CPC-I production since
mid-19765. The masstones of all laboratory prepared samples -
were very dark and will be discussed in Part B of thies dis- =
‘cussion. There were no discernible differences between
GT-751-D pigments made from LDHPLC synthesized in "LOPS"
kerosene and that synthesized in Deobase kerosene6.

E Using thesge laboratory results for guidance, XCN-33 was
3 written by W. E. Miller to chlorinate LDHPLC in CPC-II, The
XON called for three sets of experiments on

1) 50% LDHPLC/50% Dian
2) 75% " /256
3 loo% 11 /O "

When part 1 wgs run, the resulting GT-751-D product was very
blue and dull!., Since laboratory breachings of these GE crudes
algo gave very dull products (eg. 103 Y4o Dyo), we concluded
that additional work must be done in this area before the plant
would be permitted to use only 100% LDHPLC for GE. Earlier we
had observed blueness and dullnegs, but the effect was not as
great as that observed in the plant.
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Luwa IC crude for GE Halogenation (Continued)

_ We strongly suspect fundamental differences between GEU
derived from LDHPLC and that produced from Dian crude. Earlier,
R. L. Sweet had characterized several such differences betwesn
LC crudes synthesized in kerosene and trichlorobenzene (TCB)©.

He had concluded that kerosene residues and tars are respons;ble
for dull GE breached producte and that these impurities can be

extracted by acetone {Soxhlet), The darkness of masstone
characteristic of GEX made from LDHPLC and the wider x~-ray ab-
sorptione noted in Table I support this position. Note also
that Dlan crudes are probably TCB synthesized,

The experlments necescary to determine if our LG crudes
(LDHPIC) can be uged in the GE procegs were outlined as follows

and need to be completed.

1. All the Luwa crude used in XON- 33 must be laboratory
chlorinated and breached to confirm the plant results

2. A 50/50 blend of these crudegs. and Dian crude must be
laboratory chlorinated and breached as well.

3. Laboratory chlorinations and breachings should be
run on the following crudes as they are and after
they have been caustic and acetone extracted.

a. Dian crude

b. A representative IDHPIC

¢. Toyo-Japan crude since these cru.deq have never
been acceptable for GE, GG and BGD use. -

. The extractions for part 3 have already been run and two
chlorlnationc/breachlngé have been run side by side. Tested
were the extracted Dian crude and éne of the IDHPLC crudes
used in XON-33. The extracted Dian crude gave a strong, blue

and dull product (94 Byp D1, E~12475-130A of Table I) and the

LDHPLC gave a yellow and intense product (100 Y15 115, 130B).

It is interesting to note that when the LDHPLC samplg was
laboratory chlorinated and hydrolyzed in the presence of 2%
Emcol P-10-59, the final GEX was 100 Bi5 D15 (130C). Although
these experiments only warrant completion of the above nroposed
study, it is interesting to postulate that the impurities in
normal Dian crude help generate more crystal growth possibly by
making the GEU more dispersible in the breaching medium. Re-
gardless of the mechanism, these results (blue and dull with
Dian) are inconsistent with the accepted belief that there are
growth inhibitors generated (on already precent) in the chlorina-
tion of LDHPLC., Furthermore, these gtudies invite further ex-
perimentaion and suggest that 100% LDHPIC could be usged in
CPC-II to make GT-751-D. If indeed there are identifiable dif-
ferences between the crudes, a modified breaching procedure
would have to be developed. '
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Luva IC Crude for GE Halogenation (Continued)

Reference to Table I shows that the depth and trans-
parency of most of our laboratory chlorinated LDHPLC
exceeds the differences demonstrated in Table III. There is
an additional darkness associated with using these crudes _
over Dian crudes. Since several of the breachings in Table I
even exceeded Harmon's 5018 in darkness, we concluded that
the quallity of Harmon's 5018 masstone can be readily matched
using & low kerosene LDHPIC which experiences a short dis-
tillation time after breaching. _

Since a plant process which would utilize thie information
would require 1) use of our LDHPLC and 2) flash distillation
of the breached GEX, we proceeded to evaluate these materials
as replacements for GP-817-D. Such a procesg would not be
hampered by the unfavorable economics of GP-817-D3,

In related work (see part D of this discussion), we pre- .
pared very transparent GE products from LDHPIC by a perclene/AS
breaching followed by rapid solvent removal. Since we merely
substituted perclene for ODCB, this gave us additional flexi-
bility for a proposed plant process since we know perclene
can be flagh distilled readily (BBX). Table IV is a summary
of our breaching with perclene and it is again obvious how
the use of our LDHPLC (88A) gives darker masstones than those
posgsible with plant chlorinated lots using Dian crude.

A More Transparent Green

The darkness of the masstones observed in Table I was

 worthy of further study since we have long sought a more

transparent green. All laboratory breachings give dark
masstones in comparison to GT-751-D and identical laboratory
samples of different distillation times demonstrates how
opacity can be varied. Compare 70A of Table III with the
normal two hour reflux before distillation tc¢ 313 with a
20-hour reflux before distillation. With longer reflux
periods on Dian based crudes, masstone changes from Dkgg

to Dks versus GT-751-D, although both are Ltgg versus
Harmofits 5018, .

For the more transparent green products prepared‘above,
paint evaluations versus GT-751-D, GP-817-D and Harmon's 5518

were obtained, In Ford's TSA (Newark evalustion #76~220A),

our experimentsl green (0DCB, WEM #1963) is more transparent
than GT-751-D and GP-817-D and equals or exceeds that of
Harmon's 5018, It also has a darker flop in metallies than
GT-751-D and Harmon's 5018. This evaluation was repeated

on another sample (E-12475-61) against standards by

W. P. VanVliet of Chestnut Run (see Appendix Ai who con-
cluded "Experimental transparent CPC green E12475-61 is
significantly more transparent compared to Monstral® Green G,
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Lot No.
| 1688
1958
1963
Dian

Dian (Ext, 113A)

lab E10663-11k

% Kero _ #.Wss .
2.6

0.14
0,20
1.60
0
0

0.22

TABLE IT
1€ Crudes

0.58
0.46
1.06

0.58

97.5

2.33
NA
NA
2.15
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TABLE ITT
Ihe Effect of Reflux Time on GEX Breaching

_ : , Rubout = Textile
Exp. # GEU % " Masstone  ___ Ink

(E-12475) Crude C?G X-ray Tint {vs.GT-751-D) in, Max.
w0 3B 38% - 91.5 WA 106 Y3Dg Dkg 160 125

(20 hr. Reflux) 7 D7 DPkaglag >

0¥ 16 93.3 NA 100 Y3 Dg Dipg 125 95

g4B 16 93.3 0.70 92 B Iy Dkge 112.5 100
' (No Reflux) [ 79+ '
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4 More Transparent Green

GT-751-D (standard); slightly more transparent compared

to Harmon's Phthalo Green G-5018 and approximately equal
in trangparency compared to experimental "Ramapo" Green

GP-817-D in Ford's TSA enamel®™. A subsequent evaluation
of this material (Newark evaluation #77-U401) in TPA gave
similar results.

An evaluation of a perclene prepared sample (E-12475-884)
in Ford's TSA (Newark evaluation #77-402) ghowed the same
type of high performance. . Outdoor exposures of all these
panels are in progress, however at this point it appears
that we have generated a long-awaited more transparent green.

It is interesting to note how chlorination of LDHPLC
gives a desirable, more transparent green, however in part A
of this discussion, we are looking for ways to go modify this
crude to give a match to GT-751-D. Fortunately, tint varia-
tions can be accepted if the masstone is aceeptable for
automobile finishes. Although we cannot explain why the
masstones are do deep for these materials, the widths at
half-height of the x-ray absorptions suggest we are pro-
ducing aggregates of very small crystallites.

~As an additional incentive to develop a more transparent

-green product, W. E. Miller has recently demonstrated flash

distillation of ODCB from & GEX breached crude in Newport's

. gemi-works”, - The only test remaining is the plant chlorina-

tion of LDHPLC followed by routine breaching and flash dis-
tillation. =~ . - o o : R

Green Breaching Studies

- To meet the objectives of our green program, it was ob-
vious that we needed to develop an improved understanding of
the green breaching process., We hoped that this information
would first restores plant GEX quality to yellow and intense
and then be useful in developing our new green products.
Accordingly, we ran a serieg of laboratory breachings to
vary the GEX process. Appropriate controls were included
and all evaluations were against N8LO4 (GT~751-D) standard.
The applications of these studies to plant production is
summarized in Appendix B, a letter written initally to re-
late plant quality problems to irregularities in the GEX
process, A subsequent plant coverage by Quality Control
and R&D focused in on those items which were most responsible
for peor plant qualityl©, ‘

1. Changes in the concentrations of pigment, ODCE and AS
in the standard GEX breaching affect quality. .
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C. Green Breaching Studies (Continued)
TABIE V

Effect of Concentration

LE-'%E’?S) GEU = Solv./Surf. % CPC  Tint  Comment
144 383 ODCB/AB ' 91.0 ~'1°3.Y3 13 Nofmal cone.
148 383 ODCB/AS | 92.2 100 Y3 I3 Half conc.
14c 383  ODCB/AS 91.0 105 B3 Dy Double conc.

Baged on the data in Table V, some plant quality problems
are probably dues to changes in batch size and variability.
If all the ingredients are scaled properly (water and
caustic included) there is only a minimal effect on
quality as dictated by changes in distillation times.

2. The presence or absence of salts during breaching has
" no significant effect on quality. Two lots of plant
GEU were breached with and without 20% water soluble
salts (Table VI). . In textile ink applicationg, all
four samples were equally unacceptable as GT-820-P,
The only noticeable shift was a slight blue to yellow
'shift resulting from removing (or préventing) high salt.

TABIE VI
- Water Soluble Salte

(E-15075) @0 % CPC  K-ray Tint %ﬁ?ﬁ%}§a§?§ % WSS

754 98 92.2  0.72 99 Y37 Dy 107.5/102.5  21.0

758 99 91.7 0.72 98 Byj Ij5 112.5/102.5  24.9

75C 98 91.8 0.76 102 Y37 D17 110/102.5 1

) 75D 99 92.2 0.92 100 Y13 Iy 115/102.5 1

3. All variations of GEX breaching used by R&D or Quality
Control give comparable products. The variations of pH
neasurement and additiong of surfactants and ODCB do not
affect quality. The darkness of masstone is, of course,
dependent upon sample size.
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€. Green Breaching Studies (Continued)

Lk, The amount of reflux time needed for GE breaching appears
to significantly affect GT-751-D quality. In the labora-
tory, quality can be altered by breaching with (100 Yg Dg)
or without (92 By I7) the usual 2-hour reflux (see: Table III) .
Recent Control Laboratory studies suggest ari extended re~ . :
flux can~imprbVezqualit{ (Lot 434, 2-hr,, 106 YQR Dag3
benr., 100 Y15 I15/Lot 435, 2-hr., 104 Yi5 Dlj;'-fhr.,
99 Y15 II), W, BE. Miller is studying this e %ecﬁ' on
variolg types of GEU crudes and his work may re-establish

- the optimum reflux times needed in GE ard GG breachings.

Apparently the breaching operation must be considered

as two discrete processes which occur in sequence,

First the agglomerated GEU is broken down into small

aggregates or crystallites, then these smaller particles

grow to the desired dimensions. Since this growth can

go beyond the desired size, extended distillation cycles

can lead to very large crystallites and opagque masstones.
. On the other hand, extended reflux before solvent re-

moval probably aids in breaking down the agglomerates’

and therefore insures g better crystal growth. ‘

5. Although the level of WSS may not affect breached
quality, the levels of residual phthalimide (or non-
water soluble salts) can. A lot of plant crude (369)
which gave an extremely blue and weak product (#4200
Bgg+ Dgg+) was washed with caustic and acetone before

. breaching. The extractions improved product quality to
106 Y30 Dgp and raised CPC purity. . : S

. In this same study, several finished GEX:products were
extracted. by a variety of methods after breaching to
remove residual impurities. In this study, we hoped to
identify whether residual impurities are responsible
for poor tint or presscake quality. All these experi-
ments are summarized in Table VII.

It 1s obvious that when Lot 369 was breached with its
impurities (33), it gave an unacceptable product but
when the crude was extracted before breaching (86B),
i an acceptable (although still dull) product was ob=~
tained. §Since this crude was Dian based (hence no
residual kerosene), further analysis could shed light
on factors which contribute to blueness and dullness.

The other experiments summarized in Table VII were de-
signed to determine the effects of these impurities on
end-use »roperties. Residual surfactants were also
considered in this study. The data show that residual
surfactants and impurities are not the cause of poor
quality and poor dispersibility in textile ink systems.
Furthermore, since there is little or no change in
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b51-13 W51 91,3

33

8635

(1)

(2)

"(3)

369 82.0
3694 92.3

bs2  98.5

NA 200 Bgg+Dgg4 160/125
. 0,45 106 Y29 D29 107 5/100
'All ODCB/AS etandard breachings

0.56 100 Y3o D15 112, 5/192 5 Benzene/

Acetone Ext
0.80 . 99 Ypg Ipg 192,5/192.5 Control

| Compare

Laboratory history to matech plant history of SLOMBI

Not SLOLSI, but from same lot distillatiancrude:

Purified by acetone and caustic extractions before breaching.

DUP050108854




- 16 -

c. GiegnJB;eaghigg Studies (Continued)

5. (Continued)

© properties after washing with solvents or caustie,
residual surfactants are not responsible for poor
‘dispersibility as well, hence, there 1s nothing
fundamentally wrong with the surfactnts we use,.
(More on textile ink applications in Part E of

“this discussion.,) Bagically, these purifications
served only to improve the ultimate tinting strength
of the pigments by increasing the percent CPC,

6. The chlorination endpeint (whether a batch has been

over or underchlorinated) does not affeect GT-751-D
quality and has only a minor effect on textile ink
properties. In 12/76, Quality Control and R&D monitored
the plant GE process and published g list of recommenda-
tions to guarantee standard qualityl®. In January (1/77) >
Six GE batches were halogenated within these guidelines
and routinely breached (laboratory). These experiments
"and other chlorinations are summarized in Table VIII.

TABIE VIIT
The Effect of the ChlorinationiEndpoinp}b_

Exp. : Textile Ink |

(E~-12475) GEU IR % CPC X-Ray Tint (Min./Max,) Comments’

TOA 384 NA  90.9 ° NA 103 ¥» D» 200/130 Control
 TOF - e NA 93,3_ CNA 100 ¥, Dg. 125/95 © . Control
"106A 432 0014 64,0 o.go 100 YyoD7p 117.5/107.5

1068 - - 43k 0.10 93.9 - 0.80 = 103 v2°pt 115/107.5

106C 435 0.0 94.0 0.8 100 Y8 Dg 140/107.5

1100 110 0.36 23-.2  1.00 100 %5 I 112.5/107.5

110D 431, 0.07 93.0 0.78 100 Y3 Iy 125/105

113¢ 116 0.19 94.2 0,80 120/NA

SL-0L51 - - - - 101 Y97I77 100/95

(1) All ODCB/AS standard breachings
2) Laboratory prepared crude (E-12475-116A) using a GY eutectic salt
(Yo FeCl3) ) .
In summary, all lots, regardless of IR ratio, made
acceptable GT-751-D and GT-820-P using our accepted pro- .
cedure, By Xx-ray, all lots but #110 were properly breached,
lot 110 showing a broader X-ray pattern indicative of uhder-
breaching. Note also how a crude prepared in a eutectic
without FeClz (116) gave an acceptable GT-751-D (118¢C)
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Green Breaching Studies (Continued)

7. GE crudes finished by the GEX breaching process are
near 1ldentical in guality when finished by our GGX
process (&ee examples TOF and 85B of Table IV).

8. Perclene in combination with several surfactén£ syetems
can be used to prepare acceptable GT-751-D, See part D
of this discussion for more on this subject,

9. The tinting strength of a GEX product can be markedly

. enhanced by wasghing the resulting presscake with a
golvent such as 2-ethoxy ethanol (2 EE) or acetone.
Please note in Table XI how the quality of a routinely
breached samplé (with only 50% of its ODCB distilled
off) after drying was 117 Y2g9 Dpg, but when the same
presscake was washed with ZEE or acetone before drying,
the tint was 83 Yog Iog. An enhancement of 34 points
in gtrength with ah inéreasge in CPC purity of only 3%.
Obviously, we have re.oved some cementing agents which
make the pigment more dispergible to achieve its ul-
timate crystallite strength. Although such plant »

" washings would never be practical, we should deteyrmine

what causes this enhancement and attempt to utilize '
this information in all GE, GG and GY grades

10. GE pigments can be readily breached with Arquad sur-
factants (Cationic) to give acceptable products. Any
extension of this result to optimlze this effect could
lead to a useful cationlc breaching. .Please note, how- -
ever, that cationic breaching on the acid side (pH=2, 135)
did not give an acceptable product. These experiments
are summarized in Table IX as are experiments in which
2-5% CPC-MS (monosulfonic acid) was added to prevent
aggregation of the pigment during distillation (see
Part E of the discussion). Ag will be pointed out in
thie diseussion, we have not had success with CPC-MS
added.

Perclene for ODCB

In Part B of this discussion, it was pointed out that a
more transparent green GT-751-D could be made with either
ODCB/AS or perclene/AS on GEU from IDHPLC. The critical
step was identified ag a gquick removal of the breaching
solvent, Table IV also serves as a summary of our other
perclene breachings. In the laboratory, we prepared accept-
able GE pigment (GT-751-D) by breaching in perclene instead
of ODCB., Perclene in combination with either the AS sgur-
factant combination (81B) or Dreesinate X (84B) gave products
with acceptable tints, however with Emcol P-10-59 (814), a
weak product resulted, All these presscakes had poor dis--
persibility in textile ink tests.

®
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TABLE IX

Green Cationic Breachings

and

. ..Breachinge in the Presence of CPC-MS

Exﬁ e | o ~ Tex, Ink
(E-12475) GEU  Solv./Surf. £.CPC X-Ray ~ Tint (Min./Mex. )

11k4A 432  ODCB/Arquad 16-50 9.9 0.68 106 Byjg Dig 150/105
114B 432 ODCB/Arquad 2¢-75 93.8 0.82 100 By D3 150/100
121 432 ODCB/AS + 5% CBC-MS  94.2 0.86 - om

123 432 ODCB/Arqued 26-75 +  92.3 1.06 111 Bgp Dgg A
5% CPC-MS : o _

135 432  ODCB/Arquad 2C-T75 89.4 0.84 115 | 145,/120
1128 - U432 ODCB/AS + 2% CPC-MS  93.2 0.80° 100 Byg Ip5 130/95
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Perclene for ODCB

The 1list of surfactants which can be succegsfully used
with perclene includes the nonionic Igepal C0-630 (92B).
The product was somewhat defensive at 106 Bs D- but accept-

~able. These and the other breachings in Table IV suggest

that perclene might readily replace ODCB in both GG and GE

. breachings and that a return to the use of Dresinate for

GE breachings may be feasible, Further testing, including

" part evaluations would be needed along with a GT-820-P based

on perclene to necessitate a plant conversion to perclene.
However, if GT-820~P should be the only product which cannot
be made with perclene, a partial conversion to perclene may
be Justifiable. _

Inproved GT-820-F

In developing a better understanding of the GEX process
to improve GT-751-D quality, we studied many variations of
the process. Thege studies led to the development of a more
transparent green and generated a large number of presscake
samples. Since a long-term objective of Colors R&D has been
to develop an improved GT-820-P for textile ink applications;
most of these presscakes were also evaluated for textile ink
properties by P. J. Krape of Chestnut Run. The results of
these studies have appeared in all the tables of this text
and demonstrate that we never generated g presgcake even
comparable to SLO4S51 of GT-820-P, Even in the laboratory
under controllable conditions, we could make yellow and .
intense pigments, but none of them had the dispersibility
of SLOL51 %our'inehouse standard). . It was obvious that we
could not hope for acceptable GT-820-P to come from the .
plant if we could not even make it in the laboratory. Since .
only three lots of plant GT-820-P had ever been acceptable
(lots 451, 762 and 112A), we began to realize that these
lots were unique and that our process as is could not re-
peatedly give acceptable GT-820-P, Yet since three accept-
able lots had come from the plant, some modification of our

plant process was our solution.

In Part C of this discussgion, we established that there
was nothing wrong with ODCB or the AS surfactant since no
differences in ink dispersibility were observed with or
without residual amounts of these materials present. Re-
lated work by J. Jackson of Colorgs R&D, Newark supported
this idea and further demonstrated that no major enhance-
mente were possible by simply changing surfactants. In
like manner, the ODCB level of the product did not point
to the sgolution even after these levels were quantitized
by an extraction - GC analytical method developed at the
Experimental Station (see Appendix C). A careful study of
the actual plant history of SLOUS1 gave us several clues
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E, ImprovgdbGT—BQQ—B (Continued)

to its uniqueness and each was tested in the laboratory.

(The valueble documents which relate the history of SLOLSL
have been included in Appendix D to this report.)

1. Lot 451 was chlorinated in a eutectic melt which
© did not contain FeCl3z (a GY salt instead of a GE
salt). Experiment l?SC of Table VIII shows this

wag not an important variable. :

2. Lot 451 was a small batch prepared in CPC-I. In

- Part C, we established that if batch size is properly
scaled, it is not a factor, however variations in the
distillation cycles are significant.)

, 3. Lot 451 was initially incompletely distilled, re-

i slurried in caustic and distilled to dryness. In

. effect, it received an additional caustic extraction

- and distlllation. 1In Part C, we established that
additional extractions do not make a more dis-
persible GT-820-P, however, they did improve
ultimate strength by improving CPC purity. Com-
pare, the CPC purity of our products to those of
our competitors in Table X. Evaluation in Table VII
(76) show that the second distillation did not im-
prove dispersibility. It only removed the residual
ODCB in a more dilute system and increased percent
CPC purity. ' . S

- With all other leads eliminated and the distillation
suspect, we proceeded to sample a routine green dis-
tillation and determine if dispersibility is affected
by the distillation step. Perhaps the unigue dig-~
tillation history of SLO4S51 could account for its
unique properties, Ags the data in Table XI shows,
it is the distillaetion which affects dispersibility
properties. Specifically, we feel that significant
aggregation occurs during the last stages of ODCB
removal and it is this aggregation which must be pre-
vented to make a good GT-320-P. Although we could
simply break up these aggregates after distillation

ey (as suggested by J. Jackson), it would be better to

o gimply prevent their formation., The experiments

summarized in Table XI show how this aggregation

was detected and our attempts to date to prevent

theilr formation. Several concepts were tested to

prevent this aggregation and from these studies
viable processes are possible for routinely producing

GT-820-P equivalent to SLOU51. ‘
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E. Improved GT-820-P (Continued)

o Three batches of GE were normally breached and dis-
A tilled to remove varied amounts of ODCB, As reported
Gt in the data taken from Table XTI, GE which ig not
o dietilled free of ODCB is more acceptable as GT-820-P

1068 0 0.06 100 Y0 Dy 120/92
111B 25 5.62 103 Y37 Dij 102.5/95
1114 50  16.10 (110 Ypg Dpg  97.5/92
Sun- O 0 U Y15 I;g . 92.5/90
SLO451 . O 0 101 Y37 Iyp 100/95

o In experimént 121B, we repeated this incomplete dis-
‘tillation and wasghed off the residual ODCB with large
quantities of 2EE and acetone (121B). It is obvious
that the ODCB can be washed off without hurting minimum
work dispersibility. In fact, the washing so increased

. CPC purity to give even a stronger presscake, approaching:
the strength of Sun's product. It is interesting to note

o .  that t?e‘tint,enhancement wag slgnificantly more (see

sgr . - .Part C). S L o S

. In experiments 1331 and 1331I,. this procedure was re- '
_peated and the acetone and 2EE washes were. tried separately .
at lower levels (500 ml/50 g CPG). In both cases, products
comparable to SLOY51 were obtained but strengths (both tint
and textile ink) d4id not equal 121B. Apparently fewer
impurities were removed and the combined effect of two

solvents is somewhat greater than each by itself.

The solvent 2EE was selected because Orchem once used a
mixed ODCB/2EE breaching medium (see Experimental D and
experiment 132 of Table XI). Although this process gave
good GT-751-D, its presscake was difficult to disperse.
We had hoped that a 2-solvent system would prevent
aggregation during distillation by preventing wetting of the
pigment by water frqm ODCB. In experiment 139, we added
a large excess of 2EE during distillation (50% point)

and obtained a product free of ODCB and slightly stronger
than SLO451. Such a two~solvent approach, although less
practical than others, could be the key to a GT-820-P
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E. Improved GT-820-P (Continued)

equal to Sun's product since in one process aggregation
ig prevented and the extraction properties of 2EE are
realized during filtration, In the plant, this filtra-
tion may require additional equipment, however, the two- -
solvent approach should not be limited to 2EE. Another
water soluble solvent might do as well and be acceptable
to our plant as is. ' ' '

‘ o Acld extraction before (to remove residual FeCl3) and
e - after breaching (to remove cementing sgéents or Other

’ : : interfering impurities) did not improve GT-820-P
properties.

o A semi-works flash distillation gave a GEX comparable
to SLO451 in minimum work dispersions (WEM 1-4 in
Table XI). Apparently there ig enough turbulence during
- Tlash distillation to prevent severe aggregation,

o High speed agitation during distillation (137) gives a
more dispersible product than normal agitation. In the
laboratory, this variable can be uséd to obtain weak and
strong dlspersion strength from the same lot of crude GEU.
Apparently the troublesome aggregates reduce dispersibility
in ink systems but can be easily prevented with proper shear
during distillation. Lot SLOU51 with its unique history,
wag made from a good crude which probably experienced an .
incomplete distillation with good agitation.

o A perclene/AS breaching followed 'by an incomplete dig-

- tillation gave a v weak product (121A). The same crude
with a 10 hr. reflux (vs. 2 hr. normal) increased minimum
work dispersion to 110 (141). ‘ o

: o Attempts at utilizing Arquad (Cationic) surfactants or
T adding CPC-MS to give more digpersibility to our press-
cakes were unsuccessful.

o Experiment 118B shows that both GG and GE crudes can be
used to generate acceptable GT-820-P by incomplete dig-
tillation to prevent aggregation.

In summarizing these experiments, it appears that there
are several practical processes for making SLOUS1-quality
GT-820-P. Preferably, we would either use flash distillation
or betch distillation with high agitation. Although the
exact experiments have not yet been run, it also appears
that GG crudes can be used and that such products (either
GE or GG) may also be useful in other end uses, eg. aqueous
paint applications.
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Zmproved GT-820-P (Continued)

To exceed SLOUSL and approach or exceed the quality of
Sun's 46L-6947, we may need only to optimize breachings or
distillations. We know already that additional strength
cen be achieved by using a two-sgolvent breaching as described
akove (121B1/139). ' - I ' E

The formation of aggregates at the end of digtillation

- is consistent with electronmicrographs of our GT-820-P products
which show large football-shaped aggregstes (see Appendix E).

Although Sun's product does not show a full dispersion of -
discrete crystallites, there are no large clumps of crystal-
lites., In earlier work on developing a new finishing process
for BB gradesll, a process wae studied in which TCB was steam
distilled from the pigment and very large aggregates were

found at the end of ths distillation., In this cass, the

aggregatse ¢id not Dresk up into a filterable presscake and

the final product was very lumpy and difficult to wash. At
that time, Professor W. Tiller of Stanford University, a con-
sultant to our department suggested that such aggregation is
the result of gudden changes in the solvent medium during

the distillation. 1In effect, the pigment goes from an organic
phase of low dielectric constant to a highly aqueous solution
of high dielectric and such a shock could cause aggregation.

Such aggregation during distillation has been known for
years, but it is unfortunate that it was not recognized that
it is this aggregation which makes a good pigment into a -
poorly dispersing préesscake for the low work applications. .
guch ag textile inks. : : .

- The lack of lumps in Sun's product explaing why the
magstone of Sun'g product is go dark (Dkg9+ Iggy) versus .
our SLOAS51. ~ Earlier we had made this observa%%on and assumed
we wanted a dark masstone green such as our new more trans-
parent green praduct (Part B). Unfortunately these mateiials
did not make good presscakes because the gpurce of their dark
masstones is underbreached small crystallites.

It is interesting to note that GEX from which 50% of the
ODCB has been removed, when dried gives a darker masstone
rubout than if allowed to distill to completion. This
concept to darkening a masstone (incomplete distillation)
must not be forgotten, especially in a system like GT-805-D
which is already "underbreached” versus competition (see
Table X and Part F). '

One final gpproach which could generate a product which

is not highly aggregated could come from z study of our
competitors. Sun's product analyzes for 0.2% sulfur and
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ZGT—805*D

‘”""ing agents.!ﬂ{f}?]
for thie p rpn“e_ﬁ;;;,T_

“siars 464.._{ 947.: -

In our program, we had hoped also to develop a GT- 805~D
‘Wlth improved strength and transparency. An initial evalua-
tion of our current product versus strong competition in
this area revealed several weaknesses in our product (see

" Table X). Harmon's G-5400. is the most ¢rystalline product

with all competluors (ineluding our GT-805) appearing "under«

breached", In CPC purity, most competltors have >95% C
* Whereas GT~805 standard is only 90.6%, hence a Qtrength

gain 1& possible if we could reduce the amount of
aluminum benzoate used as extender.

Although we have ot actually trled to apply our new -

GEX knowledge to GY products, W. E. Miller will have this

© opportunity andhas already studied the effecte of other

 surfactant systems on the breaching of GYU made from both»ﬁ

Japanese LC crudes and LDHPLC?, In future work, a more
transparent. GY should be posgible by either uging crudes -
from IDHPIC or by applying that which we are 1earn;ng about

'aggregation durlng dlstillation.
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TABLE X

| 0ompet1tlve Green Products ‘ A
gorc  gWss Xy gBwgad

| 'SLousl GT~820~P 92,5 147 070 MA
W sin 4G4-6QUT 95.2  0.45  0.54 Y
(C£76298) | < AR -
§r-805-D° S
- G7-805-D std. 90.6  0.27 2.6  63.0 3,0
BASF 9140 ' 98.8 0.11 2.6 40,0 21,0
A gHarmon*é’ésuoc 95,1 0.37 1.3 47,0 16,0
. Harmon 5018 | 92.8 f.0,67' 1.6 .. . NAT
' Fastolux Greén 264- 8137 oL.o 0,45 o
Chemetron GT- 4818 o8 ' 0.5

fd

Lo

.ICI Green GY '  'vT . 3.'95;3 -i"Oiéé“iA
BASF 9360 '» C o 97,1' o pE

W

W
= N oW o
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Eqﬁiphent: -:~11ter resin kettle fltted with a chimney vent,

Procedure:

overhead stirrer, a Teflon® dip tube, thermometer
and heating mantle. Also a tark of Clp, rotometer

ecalibrated to about 50 gm/hr. and Clg scrubber with L

fCOncentrated sulfuric aC1d

" Halogenation:

1.

2.

5.

Be sure rotometer is clean and calibrated
Mix and add to resgin kettle
300 gnm AlCl3 (anhydrous)
51 gm NaCl
34 gm FeCly
Heat to 175°C. to ‘melt, cool to 150°C.

Add 60 m of LC plgment at a rate s0 as not to

exceed 165°C. Adjust temp. to 165-175°C.
Add chlorine at 50 gm/hr. below eutectic surface

until chlorination is complete ag Judged by
permanganate test or IR test.

: Hydroly51~ (5~ llter or larger battery Jar)

Dilute 260 al HQSOu (conc ) into 3000 ml HQO

Add charge from halogenation. Be careful -- hot
from reaction and violent reaction

Stir 30 minutes
Filter and wash to 2500 ohms.

Save presscake and obtain % solids, % WSS and % CPC
purity on solids.
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- Be PreCedure for}GEX“Breachkﬁg (lOOAg_CPC) (E 12469 105)

_'Equ;pment. 1 llter beaker, 150 ml beaker, magnetlc stirrer° '
o : 2 llter RBF with condenser, mantle ang stlrrer :

P Procedure.‘

_'l;f In the 31 liter beaker add in order with moderate
S _stirrlng, the folloW1ng. , _

. - 100 g CPC eontent cf green presacake
b. . 280 ml water
+ 10 ml 50% caustic
- d. Agitate 15 minutesg

e. Check pH, adjust to 12.4-12.6
2. In smaller beaker, add

a. S84 ml ODCB

b, 4bg aminoethylethanolamine.

c. 4.4 g Sulframin 1298

d, Stir 15 minutes on magnetic stirrer

e. Add to 2 liter RBF

f£. Flush out beaker with 80 ml water and add to
2 liter RBF.

3. Agitate 2 liter RBF 15 minutes (w1th ODCB/eurfactant)
-~ and add contents of 1 liter beaker, Ringe out 1 liter
beaker with 120~w1 yater and add this flush also to
the 2 litér RBF S '

T b ZBreachlng i

a., . Heat to reflux

b. Hold at reflux 2 hoursg _

c. Begin distillation., Distill off all ODCB. Add
water if necessary-and digtill until no more water
collects in the Dean-Stark trap

5, TFilter and wash to 3000 ohms and if desired, dfy
presscake at 80°c.

%. Obtain from analytical % solids, % CPC purity, % WSS
and rubout product against N- 8104 standard.
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C. Procedure for GGX Breaching (100 g CPC) (E-12469-107)

Equipment: 2 liter RBF with mantle, overhead’ stirrer and
' set up for distillation

Procedure:

1. Add 260 ml water to 2 liter RBF, agitator on
2. Add 28 ml 50% caustic .
3. Add 3.4 g Dresinate X
L, Check pH, adjust to over 10
5. Mix until all Dresinate X dissolves
. : 6. Add 100 Z. CPC content of presscake
e , 7. - Add dropwise over 15 minutes 82 ml ODCB
. 8, Adjust volume to 720 ml with water
9. Heat to reflux and distill off ODCB. Distillation .
complete when no more ODCB comes over to Dean- Stark trap,
10. Filter and wash to 3000 ohms
11, If desired, dry at 80 C. -
12. Obtain from analytical % splids, % CPC purlty, % WS
and rubout product agalnct N-8104 standard.
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D. Procedure for Orchem's Breaching (E—12475w10h and Ref. #8)
Equipment: 1 liter RBF for reflux and distillation
Pfocedure- ‘

1. Weigh out 125 £ CPC content of green presscake ,
2. Add water (only 1f presscake is,higher than 33% solids)
. Amount of water o :
= 380 ~ (g. presscake)
.. Add 105 ml1 2—ethoxyethanol

Add 36 ml 59% caustic

LW

=

. Stir 10 minutes ‘
. Make up a solution of 4.5 g. "Staybelite” with ODCB

ml ODCB = 65 ég presscake - 125)
% 125 )

7. Add "Staybellte"/ODCB solution in 5 m1nute= to flask

8. Cculckly heat to reflux and hold 20 hours
9. Add 80 ml water
| 'lQ..Adjuct pH to over 12
"‘i;. Quwck1y distill off ODCB
'i2;‘F11ter and Wash to 5000 ohmé
13. If desired, dry at 80°C,

14. On dried product, obtain % CPC purity, % WSS and
_ rubout agalnet N-8104 etandard.
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FIRST & FINAL - ANRD-29-76
Initial Report « §-76227

: Chestnut Run =~
s December 14, 1976

E~12476-61 COMPARED TO MONASTRAL® GREEN G, GT-7._51-D.
IN FORD'S THERMOSETTING ACRYLIC TSA ENAMEL

OBJECT:

‘To determine if | process modification used in making Experimental
Transparent Green, E—12476—61 can significantly improve transparency of CPC

greens.
INTRODUCTION:

E-12476-61 was lab prepared in the shade range of GT-751—D. ‘The
experimental was made with Luwa dried high purity LC crude, breached in ODCB
and "flash" distilled. R&D feels these process modifications will improve
transparency of CPC greens, without significantly altering tinctorial

_properties.

The chlorinated CPC green was choosen for initial evaluation,

however, the technology should be applicable to brominated CPC greens as well.

Also ineluded were Harmon's Phthalo Green G-5018 and Experimental
"Ramapo" Green GP-817-D for comparative transparency purposes.

CONCLUSIONS :

Experimental Transparent CPC Greem E-12476-61 is significantly more
transparent compared to Monastral® Green G, GT-751-D (standard); slightly
more transparent compared to Harmon's Phthalo Green G~5018 and approximately
equal in transparency compared to Experimental "Ramapo" Green GT-817-D in
Ford's TSA enamel.

SUMMARY :
Tinctorial

The tinctorial difference of E-~12476-61 compared to GT-751-D
(standard) was not a major concern. The experimental, however, is dull and
slightly bluer at approximately equal strength compared to the GT-751-D
(standard). All samples were steel shot milled because of very limited

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY
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FIRST & FINAL ANRD-29~76
S : Initial Report -~ $-76227
R. J, GUSCHL : L2 December 14, 1976

SMMARY:  (cont.)
Tinctorial (cont.) ‘
_ qnantity and the need for %teater recovery than could be obtaiued by Jiffy
‘sandnill. Earlfer work(1)(2) suggests the bluéness and possible dullnéss may
be caused by iron reduction. Therefore, future work, with larger quantities,

i evaluating the tinctorial characteristics of the experimental should be dispersed
A by sandmill.

e Trﬁn?ﬂarenﬁ-“b

The talative order of transparency from best to wbrst 15- _—
E-12476~21 m GT-817-*D > G~5018 > GT-751-D

Flocculation _

A1l pigments exhibited equally good flocculation resistance.

Exposure Durability

Exposure series $-76227 will be exposed @ 5°S in Florida and recalled
every six.(ﬁ) months for a total of eighteen (18) wonths.

EXPERIMENTAL DETATLS:

1) All paints prepared, according to TF-1040-4 1n Ford's TSA.enamel by
 ballmill (1 pt.).

- 2) ,All paints sprayed with automatic spraymation according to TF*8613—1.

S ‘Paints prepared.

Metallic: 90/10,tpner/A1,7
) 50/50 toner/Al -

Tints.‘ 5495 toner/Ti0,
PIGMENTS EVALUATED: | |

Monastral® Green G, GT-751-D (P5~89040)
Experimental Transparent CPC Green E-12476~61 (sample depleted)
Experimental "Ramapo” Green GT-817-D (CS# 121376A)

REFERENCES :

1) Monthly Summary, Newark, 10/28/75, A.R.H. _ _

2) Letter to C.F.Rolle from R.C.Horr, 1/16/76 = Color Shift (Blueness) &
Dulling Problems with Monastral® Green G, GT~751-D in 30J Alkyd

LAB WORK BY: C. W. BUEMLER
LAB REFERENCE: CWB-76~11-07

WPV:1b
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© EXPOSURE SERIES §-76227

50 Sgﬁth'Florida

.

. GT-751-D/AL 90/10
6-5018/A1 "
GT-817-D/AL "
E~12476-61/A1 "

1
2
3
4

GT-751<D/AL 50/50
 G-5018/A1 "

GT-817-D/AL 1

E-12476-61/A1 "

® N o

9 . er-751-n/Ti0, 5/95
10 . e-5018/Ti0, - - "
1. . GT-B17-D/TiO, - "
12 E-L2476-61/T10, - "

WPV:mal

55
62
41

51 .

70

61
3
74

0.09
0.09
0.09

0.09

. 0.07

0.07

0.07:

0.5.
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. E. W. Stewart - Chestnut Run
sticinty ot J. R. Viebster® - N
E. I. nu PonT pE NEMOURS & COMPANY P, J. Yrane# - 1
e C. G. Hubbard® - "
NEWPORf,DELAWAastsam W, S. Struve - Hewark
R. L., Sueet®* =~ . "
PIGMENTS DEPARTMENT - J, Jackzon¥ -~ "
) G, M. Lougnran - Newport
D. M. Strouss - "
¥V, J. Leuis* - "
. J. W. Iznace¥ - "
J. J. Adams . - "
&, F, Lewis - ¥
I. A, Berkemeler - "
S. #W. Severance - "
. H. Hoffnan - i
C. &, 1 ooaru;L - n
E, E. Jaffe#* - "
c. W. An“ewson* - "
W, E. Killerx - !

September 7, 1975

SBRURY

GT-751-D/0T-820-P MEETING

On September 2, 1976, a meeting of Pe'oort R&D, chestnut
Run ané Newport Quality Control was helu to relate the latest in ;
820 prgsscake testlng and to discuss current GEX cudllty. Our goal
is to develop a coordinated program betwsen members of these groups:
and Hewark R&D to develon an acnouate 820 product ‘and t0 conSﬂstentlv
get standard quality G2X from the olanu.

From our meeting, we concluded that

o R&D will have full responsibility T6ér déveloping
an improved qaalitv GEX presscake, suitable fTor

both aqueous and 0il emulsion ink systgus The
product will be comparable to Sun's LO4- 09“7.

-

O Chesiput Run ;s responsivie for devalsolng & rop—
proorietary test for green pvesscaies which will
identify products which will be suitadle for all
our customers, Until such & test is develoned,
.Chestnut Run will Supply Newpori R&D and Guality
Control with the Sn=“w*n Jl¢lwam non-ionic agueou
test, wnich QOQEQL adaquate for this purpose..

«

BETTER THINGS FOR BETTES LIVING .. . THROUGH CHEMISTRY
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o The current quality of GEX groducts is too wariable
to be acceptable to R&D and Quality Control. Hany
plant practices must be corrected and innovations
added before GEX will consistently be of 451 quality
(as it should be). R&D will assist Quality Control
in developing meaningful procedures,. :

0 A more detailed summary followss:
I. Current 820-P quality for textile ini uses

o P. J. Krape presented several textile ink test results
of our 820-P product versus Sun's product (attached)

- In all tests, the aqueous tests are nost discriminating;
the best being Sherwin-Williams non-ionic aqueous test,

- Quality Control's current textile ink test (results
attached) is an 0il/Hz20 emulsion test and not good
for current screening for agueous uses,

- Initially, it was felt 0451 bvatch of 820-P egualled Sun;
now it appears to be 20% weak. Caestnut Run will
clarify this although we recognize that our 820-P is
suitable for oil/H20 systems but not adequate for
aqueous. (Please note that 820 was designed for
0il/Ha0 systems) . . S '

© Residual ODCB traces could be making the pigment hydro-
" phobic, ODCB levels need to be defined and correctly
“analyzed. .- T R - R 0

II. Current GEX finishing
o Current process -

- Halogenation endpoint only by permanzanate

- Hydrolysis with .acid recycle

.= Filtration witnh inadequate wasaing (WSS of 25% have
been observed) _ _

- Poor sampling of repulp tanx to determine bvateh size
for breaching : -
from 1800 to %8003/
2

-~ A breaching procedure which processe rC
djusted, but not

=
patch (ODCB.and surfactant levels are
-water).

- GEX finished .in CPC-II 'is not much betler than that
finished in CPC-I (still needs to improve).

e T ARRE - i S g + iSor - < T
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II. (Continusd)

‘o The th procese mast be changed' (”n° wflter gratefully

- acknowledges that Julius Jackson and Ron Sweet of Newark

. R&D hav§ long noted major hortcomln zs of our: plant pro-
cedure., oL o

- _Halogenation endpclnt must be deterﬁ‘ned by both
- permanganate and IR until we are confident of
observing the true endpoint, ‘Production’ must_sup 1
the necessary samples. _ _ ‘

_ o - _Reasonable crude filtration times must be established
. ~ (5-7 hours) to llmit batch overlao in the hydrolysis
‘ tank, v

- 'The crude filter must include adequate washing of crude.

- vThe acid recycle process must be modified to. include
checks on both specific gravity and strength.

- A recirculating line must be installed in the repulp
tank to guarantee a neanlngful samsle. The alternative
1s to pack out all slurry in tote bins before charging
the breaching tank, Production must wait for testing
of this sample before chargin¢ the oreaching tanx

- GVK samples for both CPC-I and crCc-IX must be analyzed
identically. _ _ . , _ L

- The GEX batch size during oreacalng must be standardized
(3000X%100 1bs.). Perhaps the repulp tank will be used
. to regulate batch size if level probes are updated. -

IIT. Blue presscakes (401 and 502)

EXY

o Both of our products are weak versus Chesetron PK 4504
and are finding variable acceptance. .

- - Sturfactant variations and incompatibility with-customer .
' systems

- LC purity ' ’ :

v

IV. QOther items

o To ¢oorcinafe future efforts, coonies cf oEO/TSIZrelated
correspondence will be-sent to all people concerned with
these problems’ (* names on cc). :

DUP050108876
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IV. Other items (Continued)
| o Samples to be exchanged
- V., J. Lewis

1. 1 gal 551 grade 820~P to. RJC and PJX.

2. 2 (5 gal.) pails 762 to PJK.

3. ,ASamples of 109-B, 110-B, 1l2-A, 762 and 761, (820-39) ‘
.. to RJG and PJK plus two bad batches of 820P to RJIG .';.
4., wWill rubout 451 (820-P) versus Sun and run both in his

il/HzO test.
e 1. Sample of Sun #64—0947 to RJG and VJL - ’
A 2, Chemicals for Sherwin Williams nonionic test to
RJG anéd VJL
3. A . new non-proprietary test for screening preascakes
- .~ to RJIG and - VJL (when available)
4, Chemetron s PX. 4505 to RJIG .
- R. J. Guschl '_ _
, S 'Will send samcles of Sun 46%-69%7 and Chemetron
: PK 4504 to Newark for surfactant testing
2.

Will develop better ODCB test for 820~P for
Quality COntrol " ) _

" é’wﬁ% //z{mz/
__R. J. GUSCHL - R&D
Research Chemist

T T
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DON'T SAY IT-WRITE IT | B paTe _ 11/12/76
1O Re J,Agpscgt,_” - . — ——— ce: T, D..ﬁcKinley
. | C. S. Haas~Newport
AT___ NEWPORT 1‘5\‘ 0. E. Ringwald
. 1™ _ File

FROM_. L. J. MATIENZO 31~

DETERMINATION OF ‘RESIDUAL ODCB IN CPC CAKE

Please find attached a method for the quantitative
determination of ODCB (O-dichlorobenzone) in CPC cake. The

" procedure is simple, straightforward and existing aquipment at
' Newport can be used for the analysis.

The results obtained by this method for the samples you

.submitted were:

Sample:Prgparation

Sample Numbexr % (v/w) ODCB in CPC Cake
762 1.32
764 ' .t 0.39
451 " | h 0

If you have any further questions, do not hesitate and
give me a3 call. : :

QUANTITATIVE. DETERMINATION OF ODCB I¥ CPC CAKE

The analysis is carried out by gas chronatcgraphy an hEXanE

solations used .to extract ODCB fromthe CPC cake.

Weigh exactly S 00g of sample into a 125 ml Erlenmeyer

" flask, Add 50.00 ml of high purity hexame., Cap the flask with

a rubber stopper and shake the mixture at room temperaturs for
ten minutes.

Prepare some glass funnels for filtratiod, Use Whatman
1PS paper. Filter the mixtures into clean bottles until the
whole volume of the organic phase is collected. Renmove the
filtrate, cap and label the solutions.

Analzsis

~The analysis is performed with a gas chromatograph under
the following conditions:

Column: A six foot stainless steel tube with Dexsil-300
Carrier: Helium

STOP ACCIDENTS BEFORE THEY smp You
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| S | APPENDIX C (Contd.)
DONT SAY IT-WRITE 1IT DATE__11/12/76

10 . R. J. GUSCHL
AT NEWPORT .

FROM ... L. J. MATIENZQ

Rotameter: 0.5
Inlet Pressyre: 350 psig
Rate: 20 ml/min. '
Chart Seed: 1 inch/min. -~
Detéctor: Thermal Conductivity
- Lo Detector Temperature: 300°
‘ : Injection Temperature: 270°
Column: 50° -~ 140°
Rate: 15°/min,

Place a 10.0ul sample in the injectlon port, run the
instrument at the specified heating rate. Use a scale attenuation
of 512 for hexane., After three minutes, switch to a scale attenu-
ation of 2. Integrate and measure the area under both peaks,

caleulation

The weight percentage of ODCB in CPC cake is given by:

% ODCE(w/w) = 660 x fopnce _
: ‘oDCB + 1.17 % AHEX . .

Where.: ‘
Aopcg = Peak Area for ODCB Peak

w ~ Aﬁgx = Peak Area for Hexzane

Notes: (1) Whatman 1-PS paper is the only type of filter paper
S that can be used to separate the water present in
the mixture.
(2) The area obtained for ODCB at attenuation X-512 nmust
. be divided by 256 to be used on the above given equation.

For example, if AHEX = 832 (at attenuation X~2) and
AODGB = 530 (at attenuation X-512), the percentage of ODCB in
the pigment is:

(530
%Z0DCB = (660?(256>

TERT
(533) +. (1.17)(832)

LoM:ghh  STOP ACCIDENTS BEFORE THEY STOP YOU
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E+» I. DU PONT DE NEMOURS AND COMPANY
Pigments Department

St_:mv;, Pigm., Newark

- cC: W. s, :
it ) . E "}'M \ E. E. Jaffe, Pigm., Hewport
~ T » M\, P, Smith, Jr., Pigm., Newport
: - . A. J. Lewis, Pigm., Newport
V. J, Lewis, Pigm., Newport .
C.. T, Belle, Pigm., Wilmington
- ' Newarlc, New Jersey

* July 1, 1975

“J. R. WEBSTER
PIGMENTS
CHESTNUT RUN

: HODI?IED EUTECTIC GREEN PRESSCAKE GT-SZO—? IOT 431
Ref, 1 JJ ~ A:R. Smith, Jr. Eutectic Green Presscake GI-820~F 4-~30-74
_ Raf. 2.33 - W.E.ﬁiller, Eutactic Green Presscake - 4=10-75

As‘has been known for some: time,'cflszz-?'has not been'considared as thev
ultimate solution for penetration into textile ink sales versus products o
such as A.S. 464-6947 since it is inadequate in strength and °xcessivelj blue ir
hua:

Eutecclc green ex the mew plant was Suugosed to be our basic source of
pressc.akz for this tyve producc. ce : .

‘As yet, we have not béem given-a chauce to develop this product: in thas. unit. -
, %e have condpcted limited experimsnts in the laboratory ard recently in the old
. plaat wich this type cx rude,

These studies lead to a prototype laboratory product (1991-34€) whic:h was
examined 38 dry color and in oil in water typs textile ipk formulations and
considered adequate foz plant trial (1973) since it gave an excellent dry product
and good presscake quantitys .

-

Racsm:ly two lots of.crude 451, 452 weére made available for use in this type
operation, which requires a diffsrent set of conditions for hydrolysis and '
breaching than are curreatly used, The lots were made with Japanese crude and have

; * been found to contain large ambunts of non-pigrentary impuritiss (Ref. 3).
it Laboratory examination showed the products to be darans:.ve in qnal:.ty (Ref. 2)
- versus prnvious eutectic cruvdes examined by wme.
rd .
) Wae recently were given an cpportimiry to breach thase inadequata crudas in the,
/old plant. X0P 439 - Lot 451, 452.° The plant breachings were imadequate; 1ot . |
i 451 being high in ODCB, and 432 umeipactadly weak (possibla becbuse of process ’//
" \ﬂﬂtar*uption caused by the recent MNewport plant ev?los&on). '

However, laboratory breaching of lot 451 crudz gave a presscaks which was
vary close to ODCB freg ola:nt: press of lot 4531,

DUPO050108888




- -2~

T am submitting to you for your appraisal in typdeal  al
a sauple of this lab breachad material for evaluation. This t:yys of test
. application was not considered in the prototype at:udies gsince the systazn was not
47 dn use at t:hat: tize, , .

“The conelusions of this study can only be considered ten:ative, for the above
zentioned rTezsons but are considered necessary since they will provide guidance
as to t.he suirabiliry of t:ha basi.c sys:em (i.e. snr:ﬁactant - cmde qmli:y).

Gader sepmmiSeomr - 7L T i

1 qt. GT-820-P Lot 451 LB (Lab Bnached) % Solids 3% SReelEs
1 qt. GI=820-F Lot 451 RD (Planl: B:eached-redistﬂi- d to razove oncx)
T 3 seuas 385
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APPENDIX E ce: W.S.Struve, Pigm., Newark
o s\ E.E.Jaffe, #ham., Newport
C.W.Anderso R.J.Guschl,

Ka13004

o P.G.Linsen/C.F.Rolle, Pigm.,
E. I. pu PonT DE NEMOURS & CoMPANY Wilm.

INCGrFORATED . E.W.Stewart, Pigm., C.R.
H.W,Ling/J.R.Webster, Pigm., C.R.

PIGMENTS DEPARTMENT c.G. Hubbard, Pigm. , C. R.

Chestnut Run
February 2, 1977

FIRST REPORT

NRD~4~77
ILF~9-77

TO: J. JACKSON
Pigments - Newark

FROM: P, J. KRAPE \Z_) \&
At Pigments - Chestnut Run

NEWARK EXPERTMENTAL GREEN
PRESSCARE FOR TEXTILE PRINTING

CONCLUSIONS

Experimental E-6161—12B had strength equal to Sun's 464-6947
textile grade presscake under low and high shear dispersion in a modified.
Sherwin-Williams ink. E-6161~12B was ~ 2,57 stronger (sensitiv;ty of
test is8 + 2.5%) than GT-BZO—P, SIrOQSl under low shear.

The sample was prepared with a homogenization step which apparently
disperses agglomerates formed during the present process. Making such a
product at Newport would require installing new equipment.

EXPERTMENTAL DETAILS

o Low Shear - 20 minutes polyethylene "Jiffy" mill with

. 1/2" Porox balls. Results on several presscakes have
repeatedly correlated with Eppenbach grinds but,since
millbase rheology is a significant factor in an
Eppenbach dispersion, Chestnut Run considers the "Jiffy"
method a screeming test and will Eppenbach disperse
promising experimental samples if they are large

. enough. Jiffy test requires <15 g. dry weight,

o Eppenbach ~.150 g. dry weight.

o High shear - 45 minutes polyet::izze “Ji12Ey" mill with
1/4" steel shot, The difference in strength between
20 minute and 45 minute grinds is considered a measure
of dispersability. Sun's strength increases only ~2.5%7;
GT-820~P, SL-0451 ~45%; GI-820-P production 310%.

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY

DUP050108892




-3: , erates broadly ranging from 0 4 um tc 2 L

 the ‘longer axis. Aspect ratio of fobtballs is ~ 4/3 -
erystallites -a3/1. Background is extensively 1ittered
with small rranslucent needle—like crystals.

@ Experimental - fewer footballs are visible with many more,

- floeculates and aggregates of crystallites: Sizes and
shapes vary over a very broad range. Individual’ crysta1~
‘lites appear to be more acicular than Sun 84 ’

SHERWIN-WILLIANS Antoﬁic
' ‘.Mmmmmm"

Gr-820-2  Sim . . .
SL-0451  C# 76298 E-6161-128 -

_ 45 Mimnute Steel Shot .. . -  ¥' o, 95 85 ',_ 95 . 3

20 Minute Porox Balls - 100 - - - 97.5  97.5
PJR:mal
Attachments
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ce; P.G.Linsen, Pigm., Wilm.

1300 W W.8.8truve/J . Jackson, Pigm., Newark ,
-ines L , Etg;ﬂzﬁg;jcaWaAnderson/R.J Guschl,.L} ¥
3 L’g dem, o Newport -

AEW.Stewart, Pigm., C.R.

umusummz ’ /’

- H.W.Ling/J.R.Webster, Pigm., C.R.
E. L. bu PonT pE NeMours & ComPaNY / C.G.Hubbard/J.A.Mackiewicz, Pigm.,
. /‘ - ANCORPORATED C
' N . ) > L.A. Schlapfer, Pigm., C.R.
._F-'IGMENT:S DEPARTMENT .v \,t’ . F.C.Dzielak, Pigm., C.R. (File)
L}ti'bw\."v.&—-- \ M.A Larson, Pigmo, C R- (File)
; "~ ., 7", R.L.McLaren/M.D.Wright, Pigm, Chicago
MEREWS LA ’

1,0 S W o ) e

SR e e FIRST & FINAL

-y tf'ju ”;3*?”%ﬁ.5' ) h G-36-76

e Yoo e ILF-73-76

e ’ ‘ -

TO: C. F. ROLLE
Pigments ~ Wihnington

FROM: P. J. KRAPE \\
Pigments ~ Chestnut Run Py

- GREEN PRESSCAKE FOR 3M
ROOFING GRANULES _

CONCLUSTONS:

3M's standard presseake (probably from Sun) is inherantly stronger than
GT-820-P. Rubout masstone is very dark, intense, and transparent vs. GT-820-~P,
suggesting the competitive may have a smaller, more nearly optimal particle size
and therefore, higher light absorption with less scattering. In tint, the com-
petitive was AJSZ strong and sl blue.

Earlier work (G-104—72 reported 2/21/73 by V.J. Letris) showed that GAF's
green for roofing granules, 663803, could be matched with GI-822<P, BT~436-P,
and carbon black. Adding absorption to our green equaled the competitive press-
cake. :

The surface of the 3M standard was also much more hydrophobic than GT-820-D
and may be more receptive to surfactants thereby yielding a better dispersion and
higher strength. Recent work in textile inks support these hypotheses (results

to be issued early '77)., Surfaces were characterized by shaking presscake in a
vial containing half water and half Varsol mineral spirits (see attached photos).
Varsol floats above the water. Our presscakes either float in an emulsion layer
or £ill the water phase.

RECOMMENDATIONS :

When a new presscake is developed for textile printing, we recommend
sampling 3M. They still refuse to supply a test method for development work.

PJK:mal
Attachments

BETTER 'T_'r-lw.éss FOR BETTER LIVING ... THROUSH CHEMISTRY
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