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GREEN GX - "70 PROCESS"

Submitted herewith are sample operating forms for man-
ufacture of Green GX in the existing plant equipment as modified
for "interim" production of this material. Also included are
operating notes and data collected during the plant manufacture
of Green GX in two campaigns of roughly 10,000 1lbs., and 15,000
1bs, respectively.

Selection of material for standardization has been
completed at Newark, and agreement reached with Sales that the
¢change over from solvenv mllled to GX green can be made when
the plant is ready.

The Chemical Division completed its plant development
work during the last campaign; therefore, 1t is requested that
the Production Division assume responsibiliby for future plant
manufacture of Green GX.
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CRUDE GREEN "@Xx"
CHLORINATION AND DRYING

Auboolave-201-A, 201-B Dryer 213-A, 213-B R L —
. Quantity
Jate [Time | Opr. Instructiens . Record s%r B ug’gd
L | 1 Checlc autoclave-m‘ bottom va.lves clcsed ‘
2. §tart addi on of sull : .
. ' ' ====;E 0b.0~-04. 0
' 3.‘% hish add1tion of sulfﬁ'm T ,
D e "’m"” Souge S o B
I, 8 ion o orude ' ,
i ) ) f'. i IFThBQ 26 | -
o e —--E
_ F Lot':.::::] —
5. Finish addition of copper cﬁloride iaﬁl}_hgt.} 2
0. Finish additlon ol Onlo Apex Alum, . .

7. ‘ €ad DIl autociave _
3. C’hecl’c operation of automatic vaive. ot | _ ' '
at 100 psi - IR
— . Reat chat' € £0 B0YC with b50-6BUChot water 20 min.|,

10, ut oIt Not weter and allow temp, ’
' to Piee E B650- 7653 reac‘cion*te Wﬁe’:i
T Teaction sLarts, put cold water on acketl
1T, When ven ac PsSi, TesSet con-
trollier to 200 psi, then 3. After
pressure 1s under control a‘f"E_b‘E 81,
start steam to_autoclave jacket and heat
K7 17‘53-0 . _ , o
P P —i, v
i, Pressure venfed £0 E— psi| 100 pay
_15. Charge cooled to —=C_| 130°C —
16. Vent pressure to 30 psil 30 psil
17. Dump into rotary dr: Eﬁlﬂ e
drver
19. Allow 15 _ )
5@. #
20. Finish drop ‘ -
21, F.B, and v
ML or heel ' , S
22. Start steam to rotary dryer jacket
- n S N
"o for 3-1/2 hws. B v
27. Fﬂnimnlnzina.mmgn 1.
co 1/2 hr.b
DUP050069706

N42039.01




Jate |

"Ihsti-uc'ts.ons

Récol’d

frme'

30. Total WS. arx’
I. .

{29 Start boolﬁ%ter to drger Jacket

er

— 8.

R

ryer

.‘.'ec‘oﬁ. .%tn.

35 Iﬁ'

tEF:eEquarth”

&lids

Total Wolaght

DUP050069707




gy

GREEN GX

FINISHING N-T764

(Extraction-Distilletion-Finiehing)

Batch Size -

Crude Extr. - 210 tk.

Press - 335 Still - 335 Cl No.
Press - 24T Mixer - 2049 C1 No.
Jate |Time | Opr. _ Instruot:l.ona Record) Std. '%sed
' Check 21 ta.nk-—should be er 1 -
. - T
. T IINGF ™ IXRRXRX
2750\1:08 Brs {2 brs,  XXKKXK
O hrs.  KXXKXX.

T . 20 13 V
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P .
Recor&"firml VOTume

19

8 -~ =8

{20,

23. close 1id & sfart sEill agitator _

24 . k7) B - caustic~H0"

%g._ itate 1or lhutes-~check pH - '

58" O5CE STorE— k2 i
After . o

“Stearic anid-

—SeaTun Niteite

DUPO050069708




GREEW GX FINISHING

Cl No.
Cl No.

v stmotiona

_ _ - {8 mm S et pressure]

. —— 2T tenp. 8% UOF T, BUT &0 TOL ED
- . tbove 1?33 8LLLIY pre'am.ir'eq =B ‘

. 138, Add 1 qt of Nwi Cresy) phospbate
—_(Cellutiex] o 225 8Ciil 2 hrs, and

Yirs. aiter. temg, Teacnes 9‘6“0 ‘

135,

sample 1 _Bam: 0n_
completed. | e by Bmel_ing VADOP
i.;pom gsample nozzle in va p line,

- GIQM"“B@«J vg,
apt pressing
preasure Ee. g

1 trate |

—&pigots ‘Eo 531 i: --ssniple filtrate
M ecord pH and obms at- 8Y6

ably during 235 wesh cgcle ' '
43 Check ribbon mize r—-shomfﬂz'ﬁé"m? ' ' s
" if not, fiush 1t 0 231 vank . T ' '
4%, M to riﬁ?oon miXer,
145, "‘ 2. 2 A I 8 ; f
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GREEN GX FINISHING

C1
Cl

No.
No.

Date

Time

Instruct 1ons

_4_6 —If necessary, add wa.ter To mixer. Wix

eC.L)

1l hour minimum -

'46. Scart ¢

'le taken

~—{ 50, Packed &
j 21, Pump mixer

ushes to 231 tank

GX DISTILLATION DATA

Time

S my

gongensate ' T

' Temp.

_Prfesswe '

_ievel [in]

“laPn_

ODCB/water | Steam

Date_
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OPERATING NOTES

The following is a condensation of the data in the
summaries of the December 1953 and March 1954 campaigns and
includes information that will be covered in more detail in
a future report covering plant development of the "70 process."

A~ Ghlqr:!.r_:a.t:l_on

1l -

Standard batch size used to date--268# "as is"

CPF blue, 268# AlCls, Bbgy SxClx, 30# CuClz. Ome
batch was made using 300# of CF ¢rude and AlClg,

30# CuCle and 3400# SxClx. No operating difficulties
were encountered at either batch size; a further
increase in batch size should be possible.

. Sulfur chioride, with % chlorine in the range 68.0-

69.0, produced satisfactory quality material.

In general the charges came up to pressure and
temperature more rapldly than standard type green
{Sbz20s catalyst); however, there was no significant
difficulty controlling presasure.

Three chlorinations were made in whlch the standard
quantity (13-1/2#)of Sb.0g catalyst was used in
the autoclave, and the 268# of AlCls was added
to the rotary dryer before the autoclave charge
was dropped. This produced dark masstone, blue
tint materilal by GX processing, .

Ohio Apex anhydrous AlCls was adopted as standard
after laboratory and some plant trials of other
grades. Quality deficlencies and/or operating
difficulties were attributed to the other types
of catalyst triled.

Early rotary dryer problems such as extended drying
ecycles, caked charges, damage to dryer by excess-

ive bar movement, etc. were largely overcome by
adding 300# salt (NaCl) to the dryer prior to dropping
the charge from the autoclave. The use of lesser
amounte (200 or 100 1bs.} did not give any signif-
jcant improvement; 400# should be tried in the

future to determine if additional improvement in
dryer performance can be galned.

A controlled rate of heat- g, plus early eddition \
 J

of chlorine (see batch card), were found to reduce \ .
the over~all dryer cycle. . R
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C - Extraction

1 - Extraction at elevated temperature was found to
be unnecessary. Several batches of satisfactory
quality material were produced by merely dumping
the crude into water and agitating without adding
any steam. The heat resulting from hydrolysis
ggoghe AlClg raised the temperature to approximately

2 - The only limit to the ratio of water to crude is §
the pumpabllity of the extracted slurry. The for- §‘
3

i

mula quantities worked satisfactorily. ¥
D - Crude Fiitration

1 - The ratio of 33# of crude (water extracted basis;
or Thf# on "as 1s basis) per cubic foot of 235 press
volume worked well for the two long plant campaigns,
In general the cakes were good, and satisfactory
press filling and washing cycles were attained
(see March 1954 summary). Should this step be
a production bottleneck, washing cycles of 4-6
hours should be tried.

2 - The only factors limiting the volume of reslurried
%resaggjﬁ are pumpabllity and a volume limit in.

E - Distiliation

1 - The original process called for the use of 0.65
1bs. 100% NaCH per 1.0 1b. CPC% with a subsequent
1 hour stir perlod at 907C, followed by the addition
of 1.0 1bs. orthodichlorbenzene per 1.0 1lb. of
CPC* pver 1-1/2 hour period). This was ultimately
simplified to the use of 0,07 1bs. 100% NaOH/1.0
lb. CPC*, wlth a subsequent 10 minute stir at room.
temperature, followed by the addition of 0.85 lbs.
ODCB/1.0 1b. CPC* over a +15 minute period. There
was no noticeable change In quality attributable -
to these changes. :

The still slurry must be alkaline (pH 10.0-
12.0) at the start of distillation or serious weak-
ness and dullness will occur,

2 - The sequence of addition of the ingredients indicated
in zlgzyattached formla was established for optimum
qua.llivy.

*Water extracted basis

DUPO050069712
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3 - An ODCB:CPC ratio of less than 0.75:1 would adversely
affect the rate of strength development; a ratio
more thsn the formmla quantity of 0.85:1 would
lengthen the distillation oycle without significantly
changing quality. A distributor should be used
for best quality. The recovered ODCB is en-
tirely satisfactory for reuse "as is."

4 - The use of agents other than stearic acid (Triton
X~-100, diglycol stearate, etc.) adversely affected
rate of strength development. Iless than the stip-
ulated amount of stearic acid (3% of the pigment
weight, on a water extracted basis) caused quality
degradation; more offered no advantage.

5 -~ The use of a water spray nozzle in the still, plus
the addition of tri cresyl phosphate (roughly 0.1%
of the pigment added initially and every 2 hours
after the start of distillation) was found to sat-
isfactorily control foaming during the ODCB steam
distillation. Dow Corning "antifoam A" was con~
siderably less effective than TCP. As additicnal
insurance against pigment carry-over into the con-
denser, etc. with the risk of plugging the equipment,
a demisting screen was instelled in the vapor line
%eagirtxg the still. This has functioned satisfactorily

o date.

6 - Although volumes of approximately 60" (41500 gal.)
have been distilled without difficulty, 45" (41200
gal.) is a more desirable starting volume.

T - The still 1s best operated using the exit vapor
pressure as a control. During the inltial heat
up, full steam can be used until a body tempera-
ture of 709C (max.) is reached. At this tempera-
ture the large steam valves should be shut off,
and the small jacket valve used (no sparger) there-
after. Using 15" of water as the maximum still '
pressure permissible; no foam-over should occur,
and satisfactory still cycles should be attained.

8 - The distillation cen be considered completed when _
the ODCB present in the distillate 1s 4% or less g
by volume (20ce/500cc or less}. The still can
be shut down when two consecutive samples (at least
15 minutes apart) indicate this end point has been
reached.

F - Plltration and Packing

1 - Filtration of the still slurry has been no problem.
Estimating the required press volume-per pound
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of CPC (pack lot--dry basis) has been more difficult
than for the crude. During the last campaign an
ave:'ame of 885# r ba.tch was pressed in 22 frames
in 241 press + » and the ocondition of the
cakes was fair. Qhe avarage filtrate conductivity,
toward the end of the cycle, was as follows:

8 hours - 1360 ohms

10 " - .
v n - D I.l

1“ n - 2;;8 n

Newark quality data indicate 2000 to 2500 chms
is & satisraobory end point,

" 2 - There were no problems sssoclated with drumming
this material.

@ - Quality and Yield

The following data wers taken from tha March 1954 plant
campaign of approximately 15,000 lbs.

1l - Azerage 3,ua11ty (versus SwW-3457-1, the temporary
8

Masstone - Light
Strensth -~ 98:100 .
- V8 blwe, vs intense’
5 3% Cu, 48.1%4 C1, Oli.4% extracted solids.
2 - Qver-all y:.eld was 1.765# packed green/# biue crude
(lm baBiS). 3{045'1“”%”7‘4 - /7#«'&,&%
" - Special Raw Materials

1 - Anhydrous aluminum chloride--from Ohio Apex.

2 - Ortho dichlor benzene~--from Orchen,

3 - Stearic acid-~triple pressed--from Merk & Co., or .
~ Neofat--18-53-~from Armour & Co.

l} -

'gr.t Cresyl Phosphate--179A (Celluflex)--from Celanese
orp. .
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