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the filter feed was also beneficial In this respect. Sines weight
ratios of ODCB/color above 0,65/1 geve enhenced quality, but granules
of sticky consistency, a medified process, wherelin part ¢f the O0DOB
is added in the still, was preferved for ecase of gramule handling,

_ Impurities must be removed from the gremles before steam
distillation to avoid *blooming®™ in the final produst. This was
accomplished by vat or press washing, Piess washing is the move
attractive, as less manipulation and v watesr L8 reguired.
though elaborate washing is not sssentila 3 g ahoud
carried to a wash filcrate gH of % o 3 le5 ]
duet qualitye.

ol

2, Digtiliation of the Oranales?

The first problsi enosunt
of granules was pellet formablon, 1
that rapid sheaming reduced the %Lend
However, viant experisnce showed
of ODCB to wsigment {3.85/L) and
the formation ¢f pelilete, The use
sbearate ag a surface sctive agent
eliminated peliet formavlion. Stean
or less yielded pellet free products.

- The rate of ODCB remuval
of the granulea was found to be 2 fuonch
size only, and not rate of gteam lapud
rete data indicated that desorptiun
securs, A typlcal ODOB granule dist
Figure 3. :

Additionel ODCB treabn
0.65/1 gramiles end zlsoe by further
0.20 perts ODCR/part plgment pricr ¢
intense and stroager products.

fwprovement in tinetorisgl
resulted from increased pH dupring Jdlebil
phate, triesodium phosphate, and sodium
Best results were cbtained when a pH of
in the still charge. -

3. isolation of Final Product:

The shell of the ODCB granule persisted Shrough
the distillatisn. Therefore, handiing and processing Jiffieulties
ware encountered in punping, filtering, and washing the distillaiioen
product, Thus, a hard settling sundy product resulted. Residval
ODCB and acidity were noticeable in the product greins sither after
standing as a pulp or wet crushing or milling.
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" A slow soft settling pulp can be made from distilled
granules by colloid milling. Slower sebtling pulps were produced
at closer mill settings, bub product rubout strength loss resulted
when the color was milled at less thon 0,010 inch mill clearance.

Sodium stearate (2% on pigument) was also found to dis-
perse the granules effectively during distillation, vielding a
smoatgdglaw settling pulp which does not contain residual ODCH
or acidity.

L. Plgment Textures

, Hard sandy granule shells remain after distillation.
The dry, pulveriged pigment exhibits a harsh texture, which renders
the product unacceptable in ease of griuding on a r@iler;mill-
particularly with respect to rate of strength development, grgt
elimination, and in gemeral mill behavier. '

High speed puiverization of the dried product, wet
pulverization, ¢olleid milling, colloid milling plus homogenization,
and acetone extraction of the pulp 414 not improve the texture.
Alkaline extraction of collodd milled pulp gave some improvement.
The use of sodiwn stearate as a detergent and dispersing agent
during granule distillation gave an improved textured product
© equal to GT=674=D, SD 123, With the advent of the new "70% proe-
cess (see Fig. 2) developed in the laboratory, granule handling
was eliminated and products of superior texture propertiss com-
pared with current green CT=67h=D, SI' 121, resulted, Therefore,
developmant work on the "Creen 25" type processes was discontinued.

B. "GREEN 70%
1. Grude Extraction:

In the "70" process {Fig. 2) rotary drier Green
Crude drowning was performed in the szme mannexr &8 in the m25n
yrocess, except that the ODCB granulstion was omitted at this
point. Initially, crude Green GX was drowned in water (1#/gal.)
and extracted for 2 hours at YD-95 C, It was found that a 1 .
hour extraction without heating was sufficient to obtain good
ouality and disintegrate all the lumps of crude.

. The extracted crvude must be filtered and washed
to remove impurities which cause "blooming®, although onl
slight quality differences were noted by varanish dryer rubout.
A press volume of 0.0244 cu. fo./# pigment is required for this
operation,

A Crude GX should be washed to a filtrate pH of 4.5
or above {eaquivalent to ca. 4000 ohms at Newport).
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2. Alkaline Bxtractions

The original laboratory grocesa required that the
extracted crude be boiled in caustic {0.67#/F color) for one hour
at 8 slurry concentration of 1# color/gallon. Semi-works study of
this operation showed that identical resulis were obtained by ex-
tracting with 0,07# caustic/# color at room temperature for 15
minutesgﬁ Inferior guality resulted when lower amounts of caustic
were used,

3. Granulation:

ODCB granulation is performed in the steam distillation
vessel under well agitated conditions using the alkaline extracted
slurry. Early work was performed using an ODCB addition rate of
0.55F# ODCB/# pigment/br. This rate was later increased to 5.0
ODCB/# pigment/hr. without adverse effect upon product quality.

Varying granulagion temperatures up to 90°C. did
not affect product quality., The addition of sodium stearate
before granulation yielded & product of inferior gquality.

Finer ODCB granules result from the #70% proeess
compared to the "25% process, presusebly because the extracted
erude is better dispersed in aikaline medisa.

~ Resultg of duplicate Sewni-works runs showed the
use of 75 lbs. ODCB/ib. eoloy yislded slightly weaker preducts,
whereas the use of 0,85F ODCB/F color or more gave products
of strength equal to GT=074=D standard. Masstone becomes lighter
with inereaced ODCB contact time,

ODCB recovered from the steam distillation may be
reused with no adverse effect cn quality.

L, Distillations

After the ODCB granulation step, stearic acid (3%
on the weight of the color) and sodium nitrite (24 on the weight
of the color) are added. The ODCE steam distillation is then
commenced using both jecket and live sparger steam. :

~ a. Fosming

In the initial Semi-works trials, sodium stearate,
required for quality reasons, caused extreme fomming during dis-
tillation, and a very slow distillation rate resulted. To obtain
a practicsble process, the following methods of fogm suppression
were investigated: {1) variation of pH, sodium stearate concen-
tration, and addition of electrolytess ?z) substitution of non-
foaning deteri?nta for sodium stearate; (3} addition of anti-foam
agents; and {4} mechanical methods. :
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It was found possible H6 reducs the fosaing tenisnoy by lowering
pE; bud inferdor gquality vesulbed. Towsr amowrds of sodium stearate yielded
progreseively roorer pigment quality, m%:u w0 apprrsot decrease in foaming.
The addivion of wn elevivelrte, HeCl, in sufflslerd uantity to elimingte
foam, yielded & weak prudust,

The reeults of the wm-Tosudng and apbi~fosm agent study ars
tabulabed dn Tebles 1 & 2. Trd-crssyl phosphsbe wes fownd to be ei”fmtivo
by rendering the foaw light amd fragile. Hlwee tri-owssyl phosphate hpire-
iyzes in boiliag cawetic, it should be replenished svery 1-1/2 hours d:u-im
dis%ﬂlatiem Other auti-foam agerts were also Lownd %»cs be effective, bub

e Mﬁy mﬁ%@é«.

Some prowising leeds mﬂt@é from the study of nor-foaming
debergents. Thuse were nobl pursusd, ss satisfactory mschurdeal means for
foms handling had been discovered.

Hachandcally, tho fomm can be checked by a high veloeity, flat,
floh=tall smier spray divected duwmsad on to the surdase of the stil)
slurrye Fosm is moved by the still sgitetion under Lhe sprey, and is
thes maintained at & low level im the still. A "Sprayso™: model §0.031F
speay was used in the Bsmi-works, amd & coustant st31l liquid level msintaived '
by poper adjustument of Jecked stosm. Since & fizs wdst of still sluwery is
enfpained in the vepor cscaping from the foum surfacs, a 6 inch thick
SYovimesh® 2 kattted wive demister was uzed to rewows this entralment.
Fallure to vewwve endtraiument would result in poor yleld of eolor. Also, )
rosovery would be low since tho distillste s emulailied in the presence of
sodiun stearade. Iu additlon, pluggege of the condenser might be ensowborsd.

b) gis

Finisked product gualliy wes fowwl Lo deterlorate progressively
with decresning pH# below 10.0. This degredetivn is Lurther aggrevatsd by ,
conkaet with carbon or stainloss sbesl uwed (n plant gnd Semleworks eguipment.
Therefore, cavstic sclution shoeld be introdesed into the still prior to '
the addition of the crmde.

¢} Rabes

Tha rate of ODCB distilistion dn bhe "Green 2" ¥ prosess appeayved
+0 bo controlled by desmrpbion Lvom gpraxmles sud zmob rabe of stean input.
In the wlreen 70" mrosess, however, the rate of QUGB rencvel was Zound to
be proportionsl to the stoam throughput. It is postulated that the ODCB
grogule formed in the W/OF process iz of sufficient Pimswess to allow rapid
ODCB descrpbion. 4 typical distilletlon eurve is showm iz Figurs 3. The
QLCB removal rate is linmdbed w fm Pormabion. Distillablon webes as high
&8s 0,078 gallons of dfstillate/nin ofsyuare foob of o8il) surfacs were used
hefore excessive i’eamng R xam«m’b@méa

1, T.h. Spray Eﬁgimaﬁng Coo 5 3.1& Canbral Ste, Scusrsills 4 o ¥oes.
2, Tole Obbo H. York Lo, £9 (Semwcd Plate, Kast Opungs, ﬁ» é’o
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4) Bud Poluks

ae:’a whee s ODJE lsyor is
Tir & sore complen arrango-
s Phan 20 cc. ODEB/S00

oS lohger nctiv@&’m,@
mend of vapor plpdng &
oo of diwbillisnte e

:;‘39 cm m" iix% ﬂhﬁ:so

Toon 9@@}}%% an v the o Ais ond
washed, aud Fogluyried to yield & @ e Eewly wdand Wﬁiﬁg
difficuliies prosmpled Sewteposie o i of Lhts slape - I0 wus founrl that shoms
distilled color was cuwlly “pasked® fubo the ywess 1P insvificient press
yolmis 15 mlﬁwd. Then wrbremady slow and poor wooblsy resulbs.0.028 teo
0.035 fhe~s /# color was foud to be o sabisfachory pvess loading wvolzie. The
Hnstoriel propordise of the fintehed product were mob sffected by the exbumt .
of waohinug, However, the Sindshed Orsen (X should be kot water washed %0 a
£iltrate vesistamce of 2300 dhus Lo iwewre renoral of 2 major porélea of the
soleble salts.

FPhysivally, ths Blrean TOW aloxyy {ﬁa 7540 bes wors desirutle
sebiling charavteristics, Jmnqg smoukh, soft and wlow setiling coanpared
with B opr YQroer &5% paip.

A l2-inoh Shwiver thickenor wee cwglnsbed wod found o be cupeble
of filbtering the still slury " wawg the polp, eud ylslding & pospsble
pulp of 2585 solids conbent. Sizee ropulplog and meuwsl havdling wovld be
siininabed, the Shriver thickensy should be wmmsm in any atdition to
or veplecomsnt of B-764 metioﬁa egul pent s

o Frogses Xlalds

Tields obbalued in the Ssrd-zorks ars a%‘amm Belsie cﬁm«&gm&m
vields ave vopovted clseubisys.

Stew Beld
Cride sebraciion _ 9955
Steam distillstion i o3k
Steam dietillstion 0868

, The stosm distillatien yields ave based whon the use of exbrasted
syude.

Semd-norks vecovery of GUCB averaged 90%.

1o Hutebook 1461
2. Roports XE-Si-7 and Kﬁu,;&cﬁ
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1. Retary dryer srule « o Hespord Plawd

20 Orbho-dichlorcbenzens « beckalond grade ex Solvay ve Dow
3. Scfivae nitrite - Be$ (Nomrk Plant)

ko Osustis = equal to Ne72l (Bewark Pluck)

5. Steerie asid - "Hoo-¥sb 16-53% ex Awmour

6o Tri-crepyl phosghebe - ex Homtrose Chesicsd
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MEET: 8 Vab axxd 202 Prous
Pub wood plug im cutled 9 Vebe
Add 20% weter = 350 gallons.
M rotary deler crude eguel to 285F eolor. Wear ges wamk.
Stir 1 howr. '
Filter in 22 fremess - 202 Fress.
Hesh C1™fres - uoe 1L0°F. wabewn pH shiould be 4.0 or above;
less than 3grains/gelica.
Domp piess and place pelp in 55 gallon drvsn < obigin dry content.
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EQUIFMENT: 1. 29 Tenk, couplete with 0.03iF Sprayco spray and
&% x 6% diameter Tork demistar.

2. 01d wood preas, L8, 0.125 #t.3/Trame
1, Add 67 water in 29 Tank - tura on agitator.
2o Add CGreen (I wetzr exbracted presccake Lot
lbse = 3% drve

IR S TSR TR A

3. Make volume to 10 inchesn with water.

Le Add flake ezustic {M-72L) - stiyr 13 minutes.
5, Add uniformly im 10 minutes - 30% ODCR.

6. Reecord pH .

ooy

7. Add 320 gprams gadiuam nitrite (K-3),
8. Add 477 grams stearic acid {Meu-Fai 18-53)
9« Add tri-cresyl phosphete = 10 ¢e.
1. Seal steam still. Turn on wetsy spray to 20=-30 psi and stars
distillatione
11. Add 10 ce. tri-cresyl phosphate during éiﬁtilléti@n &t 1
houvr intervals,
12. Stop distillesion when uo geparsie layer of ODCB is found
in 500 cc. of distillate.
13. Record final pH ____, 7inal velume ____ in. #ODCR recovered
—Jbs and # water condensed _____ 1b.
ik PFilter slurry from 20 Texk in 1§ frames, old wood press -
uge 20 Tank punp Record pressure __ _ psei Tiwms stert
Time finish ____
15. Wash with 140°F. waﬁer 50 lese then 3 grains/gel.
i6. Dump press record condition of cekes Whe Polo ibo

dry content % yield dry b
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ﬂﬁ’ﬁ?bﬁﬁ‘@?@@ﬁ I}L:‘;’?”‘.&g SENLS
fn Oxder of Insrsesing Tendeney teo Foms

¥Tollo Ruboub Compared
Wish Sgearic Acid

Produet
Devergent® Souree™ Shreneth Hasstone
E-lood Rosin He239 {Nobark) : Ak,
TARLY Grocery shelf o= ke
Armine 2HT Adrmouy wealk * =
Steavox €D DX 2395 : B weak ® = =
Aheowet RS DY 2188 Bo wwoalk dke
Armid wOw Armovy T8 wetlk gk
Shearox Ad Hanganto e - o e
Daaxsd 13 PR 1646 | T, weak @ o
- Ha Lignin Sulfonate B A7va Vo woak © = o
Brlj 30 Avlas weak dit.
2rif 35 Atlas 3o woak Gk
dtearic Acid + N
Tri-sodium phogphabe = « = g wank =
Stearie Acid ¥ ' - o
Na Pyro phosphate = o e
Pag 300 Moo Stearate X 2913 Jo woak T
Peg 200 Mons lLeurate DX 2895 ve weak N
Peg 300 Di-Laurate DX 2807 TE weak —
Stesric Acid Wes<Fatb
18=53 Armony = =

s mount used was 3% by weight, based on color,

0% nuzbers are Experimental Statien file numbexs.
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ENGINZERING DEPY.

£. £ 04U PONT DE NEMOUKS & CO. (IKC.)

. Fig» l
NGREEN 25"
NOTE: Ingredient Ratary
amounts 7re indicated c'::gdé
as parbts/part green -
pigment on commodity 1.225 .pax 8
woight basis. o 10.0 Hz0
Granulation L. .. 065 ODCB
925 Bl e Press
ﬂi |
5.5 gellons Hzo (..,...w'g Press Mu 6.5 gallons wateyr
‘ |, WHash
. e 10.0 Hy0
i - .
e o o OD 7
0.85 ODCB . ___| } gg 1 ag?
5.6 H0 Steam Sanmssandi 2
Distillation fw—wem 02 Sperm eil
[_WL'“”" *—-—-—-—-\. @lo N&QHOPAV oy Na.BPOl4
1.0 %acket 6.5 Steam
condensate .
10:0 H,0. Press
. A -
10 gallons water ...  Press Agmen— 10 gallons water
Wash
5
N-76L
Pulp
o ' ‘SS@M&T&)
FROL TITLE  GREMN GX ’ p{}; ngm
‘ ' PROJ. NO.
SUBJECT:  MOREEN 25% FLOW SHEET 1_A/cNo, 20856
{ prvision EgS»D_» PLANT COLORS RISEARCH DATE 11/15/54 {ND.
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ENGINEERING DEPT.

~ E.1.DU PONT DE NEMOURS & CO. (INC.)

|

Fig. 2

#CREEN 70M
Rotary
Dryer
Crude
1225 parts
; I UU—— S Iy - (1) |
{ NOTE: Ingredient amounts v ,
{are indicated as parts/
; nart. of 1inal gresn on Water
, ¥
: 9 HD Press
Press
15 galloms Ho0 ool jiagh g 15 gallons Hop0
8 — 10 #20
Alkaline o
Extraction | 07 NaOH
b .85 ODCB
(osopen) | o fe— 02 N0,
| 20 Hpp (| Sbeam 0 S 4
A Distillation {u~ <03 Stearic acid
emirmeee] ' e 300 Steam
1.0 lnket l ,
condenset
10 350 wopmm .. Press
NaOH ( .
Naizag "e! 5
i  Na stesrate Yiess g 20 gallons water -
20 gallons water ...  Wash ‘
164,
Polp
| 304, VITLE  CGREEN GX
| SUBJEGT: __ "GREFN 70" FLOW SHEET A/CNO. 29856
s+ oo IENARK . =
1 2IVISIONE,5,D, _ |PPLANT GOLORS BESEmCH . {DATE 11/.5/54 |NO.
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ENQINERRING DEPT,  ELDUPONT BE NEMOUSS & GO, (NG)
K16, 3

toéyg | P J—

ODEB  REMOVED

v : /i ® »wvgb A
bﬁ\n 2 b/ RAsIst o 5:5'& p@g‘ﬁ‘ﬂgvr
ol ¥ g o . ﬂ
0 ;lo {9 £ ,g 3‘0 6’&9 $0

FsrERM /“‘g' IV pAER T

PROJ. TITLE | G_i?g;’-zf/y/ G /5( . | SIONATURE: /;, w/%z

PROJ. No
SUBJECT: oZn3 7277 Mﬁ?&AﬁWT/’V AICH 2‘?&’%
NEVAIRK
DIVISION £330 IPLANT CooRy  fezenpes |DATE 9// ﬂ/ ¥ INO.
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