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Poriodic sulfation difficulties at the Newport Plant have
affected the production rate of CPC Blue crudes from the time af eho plaut
startup. This bottlensck originates primarily from the varisble -
behavior of the sulfation opsration, particularl mu it nffc 4
physical characteristics of !;ho lulhud mass.,
process is based on the formation and gmv:lty uttlin‘ rom the .
reaction slurry of & :lonn, fnnnhr CPC sulfate, and mbl ent removal
of the kerosens by ge (8 hour oycle) through the uumma ‘Bass
ina bnkot-t.ypo filtor.

Optimum process performance depends largely on the sul: ic
acid usage., Both t.ho quantity and proper dutribuuon of the aoid dy
:giution ste. are important to insure the formation of a CPC sulfate '
‘ th physical characteristics which will permit ease of transfer

to the sulfation basket and the most sfficient removal of the kerosens
by drainage without loss of color. The amount of acid required %o
rnlt:l.ll the above roq,uirmnu in practice varies from batch o batch
as a result of variisiche:ih h~ch: halic soid andidblue synthesis
and consequently gives rise to unprodictablo and often difﬂcult.
sulfation behavior.

Another mporunt. consideration 1s that the basket mzmd
& very serious source of contamination virtue of the accumu ti@n
of iron rust therein. This was undesirable, because the rust ¢ould
enter the CPC at this 1nf. and result in deterioration of quality in
both Blue and Green, the corrosion of the basket nece ated

ta
pcr%odic replacement rnuiting in production delays and high m;laﬁmme
costs.

In addition to the above factors, the need for a keron
free orude presscaks was emphasised by the March, 1951 fire g.u,,m
Newport Plant crude drying area. The “AF® or ao: d—-rlmhing
is capnble of giving & kerosene-free crude presscake. S

The "AF® or acid-flushing process involves the
acid-putins (complete solution) or acid-slurrying of copp
pigment direoctly from the hot kerosen¢ synthesis
prior isolation of t.hc c¢rude. The products isolated
az-e strong, intense and green against current standards i
in paint systems the undesirable properbi« associated with acid
naterials as contmtod to solvent-milled products p, pared
standard u rt process. Even after solventemilli _
materials paint mill-bases are heavy and suggest of
Many of ¢ onuols rloccuhtod severely and, though thc tinctorial -
properties had been :mprovod, the working propartiol had dctcriowbcd.

B
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The following possible advantages in the acid-flushing
grooou in contrast with the mm ation process are smownd-
y ths limited experience with its oyomt:lon.

1. Acid usage as it affects the physical characteristics of “‘bh‘ S

CPC sulfate granules is not eoritical,

2, resent 8<hour kercsens drainage pu-_iod is .1umm.’
No bukct-ti ter equipment is nsoessary.

3« A subdbstantially kerosene-free material is obtained uhicb
offers the following admmuz

a - ease of hydrolysis (no balling etec.)

b - more afficient extraction and filtration of the emdo
(no kerosene to hinder wetting of the pigment).

¢ - shorter oven«drying cycle for the oxide (no k:mm
present ).

d -~ elimination of fire hasurd in crude oven-drying (no
kerosene present).

e - absence of kerosens may facilitate solvent.milling in
acetone (this possibility has not been investigated).

4. Greater gnrincation of the pigment, approaching and possibly

equalling that obtained by the asid-pasting process.

5. Some icle-sise reduction inherent in the drowning ope:
may shorten the grinding oycle (this has not been investigated)

é Solmu-u g may be eliminated by acid-past dmon
trcum ého kerosene reactor slurry without prior isol u%:‘or a dry’
¢ B

The following process dmdnntmn are indieau&t

1. The use of sulfuric acid in quantity greater than

in the sulfation process will require greater qantltau of nsutralise

ing materials either in process or in a upmu acid-disposal unit,
2:. Additional plant investment.

| Equipment limitations in the Newport Plant have previ 4
a Bhoraazh evaluatinn of the “AF* process. Rt
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. extracted crudes proved to be intense, green and 30% 1
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Aborgtory and Semi.Works

The acid-flushing process can be described in outline
as followss

Sufficient sulfuric acid is added to the hot kerosens
reactor slurry #o as to form a liguid interface betwgen the lower
acid and the upper kerosens layers {sp.g. 1.8 vs. O.8 approxe)s .
The amount of acid required to effect ¢ stratification is leds
than that needed to dissolve CPC in the conventional acid-pasting
g,rooou. but more than that used in the standard sulfation g:ocm.
t is not necessary to effect complete solution of the CPC in the
acid, but merely to suspend it in the excess acid. The acid require-
ment is lessensd by virtue of the high temperature (approximately 150°C)
~ &t which this opsration is performed. The lower acid-layer is run
~ off or the uppsr kerossne layer is decinted in such a manner as to
, ;i:‘ld a substantially kerossne-free acid solution or slurry of OPC,

'he acid » is then hydrolysed by the use of ice, or by the
conventional acid-pasting process by drip-drowning into water. The
latter alternative is preferred inasmuch as some particle sise
reduction undoubtedly ocours,

Laboratory trial of the "AFP" or acid-flushing process
indicates that a quantity of acid 3-1/2 ~ 4 times that currently used
in the standard sulfation process is required to form a distinet .
£luid, acid-pigment layer under the clear pigment-free kerosene layer.
This effect can be obtained either by adding the sulfuric acid to
the kerosene reaction slurry, or conversely, by adding the kerosene
reaction slurry to the concentrated sulfuric acid. In.either case,
complete transfer of the pigment into the lower acid layer is effected.
The lower acid-pigment layer is run off and finished as usual,

* The solvent-milled products so obtained are intense, v.v.s.
goen to equal in hue, &nd v.s. strong versus the best laboratory
LB/CPC control, and 8-10% strong, and intense versus standard BT=304-D.
The products are 10% strong and intense vs. Heliogen Blue BA end
Orchem's Blue BNC. The masstones are distinctly jet versus standard
and versus laboratory controls prepared by the standard ; 'rooe:g;_, The

voag against the

best laboratory LB/CPC solvent-milled materials.

- Ink mill evaluation of the toner materials produced by this
process indicates the material to be essentially equivalent, texture-
wise, and in rate of strength development to the standard process
materials and to BT-304~D standard. Ink consistencies are likewise
essentially equivalent.

_ A modification of the "AF" method involving under-the-surface:
addition of the kerosene reactor slurry to the sulfuric acid with wild ..
agitation proved to be workable in the laboratory. A complete: .
flushing of the pigment from the kerosene to the acid is thereby
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effected, the kerossne floating to the surface of the acid layer.
Quality equivalent to that reported above was obtained {strong,
intense, v.8. green vs, control). The acid (4 parts per part of
CPC) can be neutralised in-process after hydrolysis, without any
sacrifice in quality. “

Vhereas the crudes obtained by the standard sulfation
process cannot be ground to full strength and tinotorial quality inm
an alkyd enamsl system, the crudes from the WAP" process ammg.
can be so ground to give produsts fully og:al to their solvent-milled
eounterparts as regards strength, tinctorial quality, flosoulation,
and can-stability. :

| Semi-works trials of the "AP® process using LB/OPC kerosene

reactor slurry posed no prodblems, from an operating standpoint., The
process involves minz of the ﬁnmnno synthesis charge under the
surface of 98% sulfuriec acid (four times th g:nnci-t, surrently used
for standard sulfation), mm! the pigment is flushed into the acid
layers, Ther kerosens, completely free of pigment, forms an upper
layer. Bo aiiuuou appears to be necessary to of'.focb ths flushing,
The lower acid-layer is run out and drowned in boiling water as in
the standard acid-pasting process. A small quantity of the acid
layer is left behind so as to insure & kercsens~free acid layer.
This residue is worked up with the me?c ing bateh. A CPC pulp

" so obtained analysed for 0.6% kerosens (solids basis) before oven~
drying, in contrast with standard process (sulfated) crude cakes
which contain 15-40% kerosens. The acid employed in the "AF" process

"~ 48 nltimately neutralised in-process, which fact minimises the waste

" acid-disposal problem.

The first attempt using Cl-free CPC (kercsens reactor charge
at room temperature) yielded a orude product (laboratory drowned)
m%:ﬁw ”'15;:3 123&%: §§:§§3§‘.34‘m;3§§’3mma
free CPC - -ﬁtm?’::v Blue R),

, ~ ‘The second "AFP® attempt using La{;:vc (kerosens reactor
charge at 130°C) yielded a cruds product (laboratory drowned) b; |
flushing, which was green, intense and equal in strength to BT-284-D
standard, The undertons was red and intenss against BT-284-D.

Rubber tests of two of the laboratory “AP" materials (solvente
milled) showed them to de satisfactory for suck use {oxygen bomd test).

The results of seven Semi-works trials of the "AP® process
_are sumarised on the following page. _
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. ?”}_} y
7 Jpner \
2610 Cl-free 25°C C.6 green, intense,s,stron
~- e, ABr3ldD
2626 1B 130°C ' Obs on,intense,v u.cts'm
_, : ' &1‘0": M»ﬂ&b:l?' ’ .
2629 1B 150°C 090 n,intense st h
A . gres : m_z&:cquu W
2630 1B 195°C 050 mﬁ:*ﬁ;&::g‘.,m;vwro g
2636 LB 150°C 0.80 J— B
2638 Cl-free 1350°C 1.2 S

2639 LB 150°C 0.95  ——

Approximately 6 parte of acid per part of CPC was used for
lots 2610 md 2638 (cl-mc CPC)e Por ¢ CPC trials 7 parts of
acid was employed, except im 2639 where 5 paru of acid was used, '

No difficulty was experienced in the “AP® g cessing nor in
the drowning operation, except in 2639 (5 parts acid), where cobling
of the ﬂimntmacid solution in transfer gave rise co some CPC sulfate
orynu uaf.ion. Maximum particle sise reduction will depend on maine

dmum conditions at this point. The only seriocus operating
problcu wcountmd with the "AP® progess results from the copious
evolution of HC1l fumes, indicating the necessity for providing
adegquate funme d:lspoul facilities,

A 1.8 gallon agetons mill grind (48 hrs.) of dried lump
LB/CPC "AP® oyude (lot 2626) gave & product 5-68 strong and uuntial
qénl in hue versus BT-304L-D ﬁamrsrgy varnish drier rubout, od

A Semi-works 58 g 1llon acstons mill grmd ot drud lmp ,
LB/CPC am erude (lot 263 mm fall strength against standa '
BT«304«D in 14 hours. wis green md onu minw this
standard and had a jet m- one

fﬁﬂio acid,

A BL-282-D type lake prepared from a solvent-milled WAP®
LB/CPC was s, green, intense and approximately 12% strong nm -
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standard BL-282-D by varnish drier robout.

A BP«173-D ¢ prepared from a solvent milled “AP®
LB/CPC was 8. green, in yg.nn and 5-65 strong vs. standard BP-173-D.

A BL.237-D type lake (containing ca. 25% GPG) and a
BL-288-D type lake m;." d from a nolnnt-aiih RAP® m?cm :
both strong versus standard BL-388-D by the Wrong rubout prowm.. ,

B BT-284-D typs products | rod from solventemilled WAP®
LB/CPC by both tho carbon toeue e and naphthalene treatments
were w against standard BT

1.8 gallon mill acetone grinds (48 hrs.) of several "Ape
crude doth 1B nnd chlorine-free yielded products strong gresn and
intense against the appropriate standards. The BT-297 < X roducts
dorived from the "AF®™ process were ouont.uny oqual to the standard
in texture and rate of strength development. In alkyd enamel nystm,
thers was no evidence of heavy mill base or other undesiradle
rheological behavior. Flocculation resistance was nuutially
equivalent to that of standard BT-297-D,

The BT-284~D and BT«304~D materials derived from acetone
mulod WA crudu were inferiocr to the respective standards in '
rate of strength development and 1 ological roperties.
In nncy& enamsl heavy mill bases mgg:ltin reactivity were :
observed as well as severe flocculation in several instances. Scme
products, howsver, wers fully equal to standard in the latter respect.

A Séwyi-works 58 gallon colvcnt-nlgﬂ of an LB/CPC wAp®
orude pulp {iloldod a product of essentially strength after 18
hours of The product was en and intense versus standard
BT-JWD and gave a Jet masstone, grind ua conducted in the )
squivalent of 72% acetone (1.e. based on water content of the pulp).

Laborat ohlomtion of chlorine- érudes (2) manue =

factured in tgo . works by the acid-flush: ”?m) pro ﬁou yioldcd :

‘sroduct: «unt.ully oqual to the control; alt & .
~674~D (lot 430).

B, Plant Trial

On April 10, 1951

process to acocumulate op-nting dg

of pr:lont ¢ inx‘amut {or :gﬁainnd ‘::Oﬁ " l;laagpgpon the
rience R}ln Al

. ‘5 “ o He ncgopor, 751,'&:6 E. T Khnko to | 08 5 Eunu

h/5/51), it uppom that & number of major equipm and

installations would be necessary to porn:lt oom;inucd opomzon.

lant trial was mdg cfth- AR
and to daﬁouim the limitations
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Tho work :umr:!.nd in this report is
to ke gl et i PO: rscordod in the
RB 1365
NB 1382

Paeoxm conudoraeiou are discussed in letter A Jde Stratton ¢
Jo N , 4/9/51, ineluded herein, b Re To SOraBien Bo

Jo
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