Serial No.

Copy No.

E. I. DU PONT DE NEMOURS & COMPANY
KREBS PIGMENTS DEPARTMENT

256 VANDERPOOL STREET

NEWARK. NEW JERSEY

NEWARK PLANT
PIGMENT COLOR RESEARCH REPORT

KS~71 DIEOXAZINE VIOLEY3: LAZORATORY
AWD SEMI-WORKS PROCESS DEVELOPMENT

Period Covered: February, 1947 ~ July, 1949

FILE:

DATE: 8/14/50

NJ8275

KN-50~-12




Serial No, KNe80+13

Cepy %03

= Jumepioal Pile

nmmia Office im.al
." | m- .

i t# 0 : 2

14 Buila _ _
KvG Jelm Orohen
Ore e Qo J’aggs'w Imbéttm ; In Tuem
:m-ti.,?;'& - )19 s
.
L

t

gﬂﬂ?@ &Gﬁ'ﬁ&ﬁ

tee

PIGNENT COLOR RESEARCH REPORT

Titles s:s-n. mmm Violets m«mem
and Semi~Works ?rman Development

Pericd Covered: Fobruary, 1047 » July, 19549

Charges A-IIC-246
i A=IC~52

“-' BY: D, 3. mﬁ
Ci Pe EHRIOH
© Be ?t m

o mmray ok
smmm BY: F. P. BERICH ' _'
Seoiimn

APPROVED BY 3 ) + 000 'DATE ISSUED: 6/14/50

DUP050068066




L F ehiSaaaiass Vieter

8. fnsm ?Mot g+~ x.m- LIPS 1

on 'manbunb RAALIIEZELI AL R LAL T “ o

. 8e MOne
SRR TS W ﬂmusnuuuuuoouqcuuu snanni il
* 138 lorite 31. ‘ L I T Y P YR Y Y T
6. Qnuuuoouuuuu

 Appendix VIIT

i

ammwux I nabw;‘bm Provenss for sm
Fropavation of 'mw.
Intermediate for KS+71 vmmw

Bynthesiseresiveseves esssasssaseere |

A ITe Labaratopy Proge
Amendt T T RSO Sl ovmatna”

Q&a&i;»:n&wtbstauﬂaooc tci.bit ”

Appendix II:%mtm Yone+Belvent®
Proosss for tha smwu of ,
E3e71 ’Bimm Violobussonsvones B4

IV ~Laborat Salb=Nily of '
X8«71 Violet Crude oiﬁ:«ut&.t&cbé o)

mMu ¥ - mm%e

Progess (4
a dix vnmmv m&ﬂn Bouie
ppen ”  §

avsvassnseve DY

aBes sERNIRSLETELEbIS 290

Lorure 1
ictent M'm ‘m"’"’"f";im g

Bow

SRR TN, i.g.,i?:; Peste et erssasestesuntsssassresssnsnas LD

vf 1) v&&witis.*& sens B8
‘ VIe K8e7) V&M »
Appandix VI* st Jabis,

yutheses of KSOTL Viole| .
mwu ’1“ ’mtmucztwu,iit 30
Appendix IX =pPormula Shests Semisworks
_mm&w o of ASPe3D Intere

. uw&Mwﬂﬂ%t*w&ﬁﬂ#w”a«rt > SR

DUPO050068067



. ok -
S’a&% ?103&'3 W W Btanday
W&!nu"uununwnuunn “

w
Violet
Froooas,avseee &

DUP050068068



I, INTRODUC

xavn. “mm:.mi' vz»m (n,s diphanyl « e.u - alehxm tole

.phendioxazine) was propused by D, G. Be Robbins of the

oknoa mqaw& v? uat; was desoribed as about Swice ap sm
as f{ant Violet m and mush redder tm the latters
A m ama 19 X8+71 Violet m in | gha@.m»hin varnish was intense and

vedder em "Yonsatral® Fast Blue 2R {1'15 "Mux"
Briuimt v olet 4RH 4885 OPO co*soid pasted). 1 _a:.,_ :
dioxasine violet appeared to be redder trwg@ in 1izht
faptness in linase: ou vehisles than Violet la. w, 11 dibons =
:h?b:ﬁd"‘gi srostrd m ;tﬁim at .:mw em wwp ared to :& .
shading solor UNsOVEr was preol

from use dup to 1ts poor lightfastness in :.n’wnd on vﬁaelu and ,
peculiar color - : ananolse eow«.ngy,

st ] W

chango in &
udies on KSe7} v:alct wors inttiated by
~ of the Pigments avtment at Jackson ubme» in ?obrw, m'r
sontinued wu ¥, 1048 at whioh time the leboratory and semieworks
moa: studies were undertaken dy the Newark group of the
8 . « TROUT e

Ledboratory and semi=-works study ok ES«71 ¥Dioxasine®™ Violes
was discontinued in .m:y of 1949 wliexr extensive ovaluetions indtoated
that the pi is sensitive to avouatic solvents , which behavior
procludes its use in paint gystems containing suoh thinners.

11, ,sym MMARY AND CONCLUSIONS

ar{ snd pamieworks processer for ths wanulfasture of
Ko7 *m»mm Violet have been doveloped and are outlined in the
Appendicas; . eaui puskt and production ¢xpeariences are
doserived, 4 'm«aalm Progess for X871 manufactusre whioh a, otra
:t&mesi;g 3@3 which has not yet been fully imatisatea oy ow&m

8 presented,

EB»71"Dioxasine” Violet exhidits a wlvans ingtability and/o»
orystallization tmmy in srouatic hymwbw solvents sush as are
used in several . d and laoguer ¥arlsd variations sve
shtatned in Sinstor ormu with a%&a ae;vm:s, prinsipally
mn am{;ec %0 mm; and wesknoss 20 miatsm in wors

umw&r:mmam on and vehiale pather
%&uﬁa onay in the toney plgment, Bubssqusnt tmmta
orystal M chavacteristies of th&a plgment in svomabtie
uelvmt;. wﬂ oonseqguent hue and strength W

A gumnary of K3+71 Violet svaluation work in verieus appise
cations 4s W‘MM

In thu «r der stages of this devalopment, the ,m::;a_uw
MW&iaoﬁ M do] =5 G*dum.:wﬂ ¢~w

mi. b«m nbt ﬁ'gd in 963 n‘ﬁg gﬁlﬁ,b? tho ros u& m‘
% ng wpre:wmi Mlpoctt »
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the styalght water Puns ve UNBecessary based on yield s

In all of the above prosedures, sodium disarbonnte was
used as an soid dinder, and the resotion of chloranil with the
amine appearsd to be very rapld at texperatures between BO° and 70°¢,

aubuﬂm c;nbhnn of the Pdianilide” wnmu
have beon made ropancl, reapectively, and in water.
“m%“”ﬁﬁ.?“ﬁ :t" Sodtm sietete, ”"‘3“ o3’ roeuii
ac . astanpts ng i 0085 gave fouming
difriculties which were not encountered im the dilute sloohol medius,
On ths dasis of wm. the purest produwts m um with sedium
adetate as dinder,

o
sars to wuua
b emmn was und as thv

uho dg:cbﬂblz"imu th
Suba

umu was !’md‘t'o ht ativ y %
based m‘%»aﬁ tw; runs 1:: ;m;w:s vater, " The latter
sgqual yislds in sompavative runs using 8 mtmu Wott

___ heoor m-mm naoufacture of ASFe39 intermediat
bas besn wxﬂuﬁ % &n gipous presess with socius soet
m mum ahq use of ! op solvent, The

f - quaRbit
uuwmm
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A produst equal tmtm ;tmma

KS#71, but styong after iﬂt mi ! p:mma 4 in the first
1mawwmstﬂ & fypom ASPeSD g' mmmmmm

sexisworks as descrided abdve. The s h duﬁnﬂmu is explained

by & 88-hour :mm ayuzo versus & so~m eyale used esvlier Su i

Jaskson Laboratorys Mﬁlﬂ'{tﬂlﬁtb@ﬂﬁlmm poduot

to Jackson Laborat

Labora {
414 not uam 18 tinotori

Seven lots of ASP+39 inteymediate prep
and cheoksd for quality in lsboprabtory KS+71 syathese
Lactory th within the asseptabla ‘u’bm m lm B '
D e e AR LR KA e R on analysed e
=eh3.nm; r.uzdud s produst in low yleld fa&.’%

Some ionl amel ns mahm-m sontent of ASPe30 pared
llg g; amwmgu”m mmz The theoretical chlorine entmm
g b s

SemisNoriks € Chlorine
270 18,08
274 14.38
203 13,48
208 14,58
£66 14.87
319 - 1488
8138 13,58
388 18,14
3 13,

Iabora and senivworks o3808 de
s G%h tory pros ard desoribed in m

"Dioxszine" Violet

3
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‘ P ¥ o1a gun bmyl ahlwi& M mtﬁ. _.ea
M mu uu ah‘a.wm.

The use of mixzed allanesulfonte solds (Dndodd Co.) a8
uﬂnim:: m m-—u rmmm was nob suoossaful.

mm mama .'m m.» e 2%
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(51,688,

a.a of 49 80348,
o%). ﬁo mi‘"éi eitat saatfional
ua yun in mwdmn ﬁ&h m m&tﬁu M m«n
 {a/e Appmé.!x VI) the
solvent ng volumes ) !.t m ;m aa of 66.3
f .-i*uqeﬂ mupm a mium inotly
w Sue

. KB=71h

:tt n signifieant that for tho ms m M,m a:ld was mmitm
- with poover quality suggesting the nsed Por somplets and effioient
solvent {nitrcbentens) washing of the synthesis wess 80 an Lo PemoOve
ronidual synthesis tavrs.

oz B SAULISEL tre, (£ Tos) ol e, o0 et o
exhastive ELSrebensems WARPIRG of & Finished inferior

Radd. Papther
fauat gave 115t1e improvezant in u::m Tt 1s svident that othes
. Taotops gmm the synthesis g, ,, 3% vise to the errabic and
mﬁw rosults abuma in this serien.
A sis series wsl m feohnionl de &mmm
shtatnad :gm o &g&l;uw w?% ‘ * Wm  troataunty
spm Somplote nitrod washing “‘I , !a_ !

angensy

t the sence of molsturs during the &

::‘2,,“ Seif prevents soaplovenssy of ,‘-::im

e s o o

or gives rise to comtaminating fmpurities, or anhyd)

: tions and/oe more catalyst (the latter san m tn ‘
and in addition poesibly enter into the reaction mechard

shown in » mﬂ» seriss run undsr anhydrous emdanmm,,

nitsrobensens wnin of satalyuts three salt»
milled produsts m sach ot vnu am;ut with m preve

. aroatic urzu m m M, ba blus, int
end strong e he standard (Tialds 40.08." 15,52 o th) |

Effor mmsoe:mzmmgmmms

ummmw aml in trichlerdensens uu&:ﬂ

?nh,, and in o=diohlorbensens miug wdhang .

Althoug) m ﬁrlda of besutifully me&tu cruds products; supm
ally to thom Wwd by mtmm» ne Proees ;»‘ m

‘ ained, “the saltemille 4 produsts wire decidedly wnlike ths sb dy
-ku&ns of ‘an slmost enbively diffepent hue (pedvban).
ﬂ&u uuvulu uniike KB {which does not melt w w- 240G}
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-

with uﬁmium at 325°C, ¢ 5°G, wm Aubey flunrescens
in m in shich they u‘a ol ic to s amim»io sxtent. mwgi
glves & mh fluorescense in pyri ?: aa m‘m&;z &ww very .

mmwsmmﬁm mm@gamﬁ,ﬁw

nt incoupl m or vingwologed
Axtures th‘m zatm&izu c&ﬁx Hhe émhtaigr 1ng
’ ‘ﬁs?‘ M“’“‘* t of B t&% mt msmt
srmine the relative propopticn sfag

14ins extraction of ome of ths dlchlopbensene-synthesized produsts
M-tm mtwial} vieldsd by pyridine extraction a n:nt!wzi anall
ggaa cy at s vary much blusr material, presusadly the ringeolosed

_ wxm'w KBe7Y Violet gmntz% reported above (wm
intense, stro; s KB+71b "atendapd avarage zi. gg’ 5 rute)
awf‘tﬁud awmm mm of these runs (42,88 average
g:aa). "y 4 niemmm m Ww qm'hui” [ aam’swwm used,

8 18 yuns ““”f nitrobangens wi
w@ts" ta in 41.%?"’” ; "’" ‘“ ot ““‘g"“ ikewise gave satisfactury
{824

. Anlyses of various wmw rod
(reod, anll, mm havs & low chlopine m&aat
t!m sat&nfastmg’huzi%a n:v gm&
mmau siurry snalyze in ¢ a W@ti%m ine.
progsonce MY ascount fo m low mm wm:a in tm«

% K71 s b s
s oﬁww m M‘d&“ﬁ“w

Mme _ﬂ. . K ve_any
sl Tl oo, = :m:%:: fisin o slhehround
olds hlv | obbained,

boratory the produsts ars decidedly
undesirable Mn@w&?ﬂg o doxasine® dedly
- materiale. .

nitrob

i stalline | 82,8 M smmxﬁﬁ material
' t & *Dloxasl vapaas,mmm An

M&um ammza mies using mm:. in verying molo w&lu

and using lavger guantities of o sggat yislded two produsts b&m%mm:

smmwmmwammgd aw_;_;yaemme_ mole and
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b

standard "dloxasine®™ produst, Sﬁw Zepay dlftraoction pattern of thts
satorial Wd to be opsentially 1dentical with standapd! gd&m&m’
materials sheveas the Jeray diffvastion pattern of the s
poported to bo diatinstly red agalnst a standara® d&emi ® produst
m.& wla am.ma& ex0683 por mole of lanilides intermediste in the
ndped Wﬁﬁ. a'maﬁulw) m unlike ew; vot . W@uﬂaﬁi&

A wwu m&udy ar E8»71 ammsh s mm&g@ggwbwn

omperature for ping mwtc that the oupvent Ce lovel
ans m '&% ”’Wﬁ to yleld, versus 180°C, and vefiux yprontie
mﬁﬂy 6) PP

¢ Be

1‘
s R} .azd.

m&h& atﬁaﬁa to w xs-?l hy e a 1iried wwm
involved the interms aynthwa 8 in robsazens weing
sodium bloarbonate as aaid*-bm, m » -délngym aﬁgﬂa&wa
agonts, followed by condensation at 200°0., Yiel % svudle

-, have been obtalned, One ﬂwh duet after saz.«mmm

woakep
and duller (browser) than K871 lsbovetory ods ssh oan be used
without loas of yleld cammé o bimm o in t Formation of 'the
intermediate in unitrobunsens, but sudbstitubion of am&&a soda oy
bicarbonate gave a R20F lower yleld of orude violst,

Purthor study of the "one~solvent” process returned a.?.éhs
od ss-w;z minganadim acobabe op Mma as asidsdbinder, z"#&
g}l:g gn oride am! bwﬂ shloride as pingeclosure agents.
salt-miitea products "as 1s® were all too éau 50 be of mmﬁg
bus when blesched with ax.mm mmmmn after xmm d and
&mm violets m obtained sompared to the or 1 KBe7l, Neny
“of the "ene~solvent" soler slurries afer resction tm waotleally
mﬂltmbh in Mbm’eez‘y. whick seriovs deficlency d mako &
plant prosess inoporable

One of the difficulties in the ”mm&mﬁ' Wna ,mm '
the inteymedisto i synthesized in nitrobensens, water removed by
distillation, and the ring~sloswre rowd in'sn wsysl
hias besn showm w syntheses of Tatanilide .&aa!ﬁ* ; ndee
ths above conditions. When .mdsm uewuta was w a8 asld~bindup, .
dpobionination o2 %ha ' Hagnsaium oxido gave &
produst oontal ahm*e t&se ,mqun»m m@ of ashlorine but only 508
Yiold waa obbaine semiining utrsasted asmm amm% -
cause difffoulty in the rim*ulem stepe LT

&__

A "one-~solvent” process based upon L oxagine!
process es publishod in BIOS 080 was invesbtigat ad. his pro
ODCB as solvent and oxcess Mwwz a8 mim ia the rlngs :
?’“” w;ath'fhg' wa;_}a;g;‘ga abempt ""f enzene suifonyl cl Lortd
and (a) m@is 'us bmnﬁ ch:lmvig "%.é% .‘s&. 'ﬂu #a&tw o

DUP050068075




e

o Am imittad mam Lo umthnua the Ydlanilide® tutere
ma:m (ASP=39) for KE~71 in snitscbengens madium at 100%C, m,&a
m& e oz.aw.mm, Foumaﬁ wm;:uu;; Sa0ne
Ge 4n he mnm of eatalysts ( t? gﬂ.w fsoladion of _m,

t 200%C

mumwwm 2. 1 niteo

Violet, but oase ﬁmg of fwzﬁgﬁ hoes) Two 'w’n' toonat .

wmmamm.m«mw of 57% and 55% resy 2%

" Tng uge of sodlum acetate as an um«@m dard m |

wmu,'-»a*&mmeremmmamﬁo 4 & product M uﬁw
eld, The g WW&WMM;W.,@ym
that ar Poxasine® Violet,

Rubouk evaluation of & W the 'mwﬂwﬂ
fm‘" Loy K8wil s ui.u {3445 mm) indl »:,'ma m uatorinl
aa&!urwbm m abm% standurd (8. blue. mn, em

tw mr:m 1on t er thu may tri

sssontia # imﬂa mmg'm o ¥ 3 W?

. §n ladorat erg m by the ﬁw»&a&m& proves

produst wes um m.l ewxw 4o that prepared in the msm 'mf-

solvent® prososs

smwnm of EBw71 'mmim‘ Violst orude
strong (sbout twice the strength of "Ponsol™ Brilliant v&ﬁw aax;,
rod and brilliant produst.

milliing hﬁa bgam rw gg gf umime&' mw?mt be acl “%‘M
, S1G*DRE
- uma excoNsive sulfonation of the plmm; One attempd Lo
ES»71 ovuds in scotone mawﬂw rmmmmm
1ad to :ma soloy er umnm strength, or slude,
Stempbs 1n sostons under differing amummzl%mg&m and

saltemillied samplo. npt| w gx-ma za auﬁma nmmmm o 1&

e nmate m mma usossarull.
W te uns - %o m&%ﬂ wore blus

ymwm m ¢ W Momm and Dupos ”; u
mmmnaum mdcm&ﬁWh tinstoria
W&un@t&nw&wm“ mu:im mm

Attespts to mna E8+71 cruds with salt m ‘:gwm mw o

o ' the tinetoprial bﬂshms e
m&& oa.tw - {5 tﬁl D M'B it r ﬂ” m?’
pmsaubu w of this colorse

. » of K3+71 ma.w orude wase nutmmd for 1ﬁ;9 hours
(80 howrs m.gm :u u;g:rd salt~milliing time in lgbeut‘_  § jt%th
ﬁm:d zv:alwzy:mrm:s- _'1h1wtmm~'?3u

s s s e A e s s

DUP050068076




oPw

msmmmu er m colors milled 120 hours was equal M K8yl , m
nasstone siindown of this violet showed no fade after 100 hours fadew
Nm aw. w, m& 3.;10;.:1::5 osd.aa tinte rma m:. sushh'&m 1y . ‘-
mﬁ Raiy JHE g mm
BErilitant 'Mmmﬂ roh mpm«o o8 oza:u.y m«wm
oam vzo:m X, » o0p0 ’

memmmarmmmuam atory 0.68 gall
mumu,-w mzs%mmanbﬁugzmx

standard aalbemill a gquart © Bope m‘,” observed. Boatws
sulfate grindin qwt om} u:w.eé & produst woak t a GMm
Torids milled comtrel » pro sgains

© Saltemilling with snd without vetting agents in the mill knd/
ar in the extrastion show no signifiomnt tinctorlal dlfferences in m
Tinished product,.

Saltwmilling of Opchem & ks gynthesived XKSer) amﬁ a
produst mmthn aqm {vva hlml te the Newark Laborat . -
standard (1500=17D The latter 1s bluer and more intense ths M _'»f-- e
m«vg} 1ok aaso 3. was used for the origlnel Xseml va.em; anht*
W .

wpay diffpacticn sway of typloal salt-milled violot %

m#huuydmm alser the srystal phages The pasti

muw af t!» led material seleulated from linevbroadening appesrs
;g be aboub | 4 fw 3 that of CPC, hamely from about 0,02 to 0,08

oPONN» .

. It has besn mhown that EKBw7) giou sxtremely sensitive o
drying temporatures. When dried at 140°p nthruzm e
amm» ¥ is obtasneds The :nmu ed at 218°F, were tmsamly

Laboratory end semisworks saltwmiliing procedures ave auwﬂml
in the Amwwiﬁ,

: 1Yy ,‘ : mt&&@w xgs? i:wz ;ight 1ot 9418 pulp yﬁﬁﬂc&
12% 1&: aa g‘m was wbtn&gm. Unbleno mﬂﬁw iu very 'bf' ;;; ;i m‘

i

mu:u of the laboratory procedure fo» Wahlaﬁh b&owhinx
are &un&bw in the Appendices, i ‘ _

Bfa_, 1 .uﬁu;, ine® Violet Lakes

" The following lukes of mm " *mmm*

e
BMM A £0% alxminum banzw&a lske of ESe7}) vm.nt for paint m;

BWM » A 80F lake of XSerl "nimz&m" Violet on M&w ﬁ m
printing fak ves.

e

’s have m on

DUP050068077
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KS~135 = A"Ramapo"barium rosinibed 1a1~:e con‘caining approximately
709 toner,

samw-awﬁ num beny onsolmnrubumw& bod KBTL
.  Violet (barium pelt of the blankophor to the extent of 6%
: of the Viclet toner).
KB~137 = A B0F elumimun bengoste lake of & KB~71 Violet 'amw’

mﬂm - %1 59% almim bmmﬁ m of a hypochlopite = wmma

mvm - b 14% lake of xswa. Violet on aluning !mbo:h o m&b m
BPe178+0 forauls. e v

KBe138 » A © lake of KBe7l Vio:lot on whiti: ared the
mﬂém D formula for linclewm appuna 1%? hed

13 whs.eins) o e aanguait %0,315, g ot ?im v%&? (”“W .
ouns o ar to e satisfus ot , se and colopwis
FT aeh'*eoiw &m” as reddening agonts %g OPC linoleum lake BlLepBSed,

-

i lide® intermodiate wae | QW
by rorction ef amwmu wa.th Mm bipuonyl using sodium bit&mmi%
aam»bium and 80% isopsopanol as solvent, An overall yield of

£ dry ¢t was recovered from ten small runs {ladorat m yield
o67) bus sonsiderable product wes lost in handling.

0
FvY

Popty pounds of the a.bcm ’*dimnida" was ol %moa in
wmlmornitsgbmmmi ounds of benzoyl chlor !. ™.
- of phosphorus psntachloride, w 1 md bem*riwma ethorate &8
Q‘ Thing 4

ndonging agents, A yleld of 605 (comparable te laboratory mmm
undey ma&dﬁt&ﬁn)wnm alized, and 18 pounds of apuds opys
sulum v&o!at was obtained after ﬂlﬁratim washing of orude wit!
nthsm, and veowum drying to remove nuwbmm solvent,

- Attempted saltemilling of five s of the oruds violet
' -"._';d as u’bm in a 28 gallen ﬁ?guk nill g a '

due w uvm .

wsmawg saltem 18ng
ﬁama 2 wmt » 1y duller an
bors thhuu stendard, . .
altvnilling of %!ﬁt color in the hm m by
"é%‘mm&‘m”w‘%% lfed 1 reotat [t S0D) ST 1n
o rrectably blter than the latbes
gl 20 hotrss’ Tho blustesd wes .mu%i« to e;m i
£ ¥ 3 g

CPC blse. An additional m.uns yieldod & wm {lot S418) slose
- when milled for 38 hoy
These grinds were made at & un' gment ratio of 81 which s po»

tha labosatory geal, but still t1ly bliuve
considerably higher than reguirsd for plant ssale xillings judged by
oxpw.tmo ?r'm mo nin08, | s e

a_.
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Swsequant deve a&mmmmmmmw
Mmtoa sodium asstate to be the desirable aoldebindoyr e/ oonpeved
to sodium b1 onates A run us iag sodium b onate in 3% scetone
foamed severely, and & vs% yisld was odtained (loxses were wostly
mechanionl)s A compavative run wads with sodium acetats and m mﬁm
pmooo&né mem: and returned s quantitative yleld,

ot SCIIE S ey St i R,
complated somivworks vo a9
rgy 16,145 eﬁlwms A sesond bateh’ roturned a 98,47 og’ s

The XK8«73 Violot Prosess in semiewopks im agoerdsnce
w&th the Sentative pm ons (4/28 w (see Ap x VI) gave no
aifrionl ha the syn s step propers Filtral ion, however, ylelded
® 880 ontaini: appwxintﬂw 25% solids as ugaimt ss% prassoakes
obtalned 1» b!u laboratory, Kitr%muom washing in the filter pross éiu
not prove as sifeotive as in ledboratory, presumably due $o .

As e result of imsomplete nitrobenzens md tar romai. the cub“wm
stoan distiliation step gave »ise ee sevare pellating of the oruds violes.
- Laboratory study of thess grude pellets mdieaecd that . Wy sould be _
onsily zuwwnd in hot nihwmmom and finished a3 uvsusl, The salte
milled % 30 cbtained was redder than standard KSe71d, If, »
the pellsts are rodis c:»ua :u: hot nitrobensene under synthesis am&um
(1.0, anhydrous conditi phaaphm: ochleride: and bensoyl
ohloride catalysts), a we& {salt=milled) 1s obtained which is strong
blue, end intense against mma K8»71ihe

Difficulties experienced In the past with the filtratien

of the hot nitrcbenzens reactor slurry have been krga!.y emsm by the

use of Orlen filter gloths on the ﬁlﬁc Orlm which mz?s oau per

yard shows none of the tnaring and g ohadactoristios of aﬂe%

vinyon and ootton in this services ©Bolids oontents of the nitrodens

&ascm have averaged ¢5.5% and the bulk density of the srude violes
boen £236 1bse/ots fts Of press volumes

It appears that suscessful was) of the preasgske 1in
the press with fresh hob nztmbm:m is rouib without an intermzediate
voslwwrrying and mﬂlﬁm’s&m stop though the guantity of aitrsbensens
nsedsd for the pressewashing ﬁo omn:.m ! ocholae of method $o
mw»&mi'wrmxu«ww lnuhiahthumtarﬂtrw
W':owv?w is dalanced ammt tho ‘sost of doubls handiing of

The detalils of scme early sami~works produstion are

tabulated;

Batoh Estimated

$80 2842

se2 2848 28, » s Y8 U
368 26.8 4848 ,m

384 88,8 289 (approx.) .

The amau m« ﬂelct yield for m month s M.m
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: ) el nitrobsngens fyom the presscuim hes
been aaumpuahoa lmnu by steanm distillation in amm modium,
o evidense of pelleting haa been observed, Ths oyole time ugwaara to
be w:!.& under 18 hours per ugmtwcis ehwau

v Removal

ame efforks to effect maximmm ter removal fvom the
am . KB«71 by preas washing were oonoentratsd on inmasca dilution
of the hot meactor slurry with additional nitrobenssne (200 Ibs, Sustesd
o 8D 1bs,) priep to filtration, nw the lines md preass wars flughe:

with hot nitvobenzens maum cm ro88 olade the =
possibility of plugping the pa ? vg m nu sed material a8
would probadbly osoup on pumpl: :,- isht Mﬁ s'mn* ] tha cold linen and

prosa, The mtwia& filtered ver
conpiderable improvems nabm ory evaluation o

~ prossopkes of this ot ahawed satisfactory umifornity ﬁbﬁ

. evaluation of mv&m prossoakes disolosed large guiity mla:kim- )

weoll and wasmd 141, s.mtm
¢ the yﬁi

&.

B f i of erude EZ3+71 has been sussessfully osrried
ont in thy £8 sal. m&ll with standard strength obtained after houss
In all cases the mill was loaé!sed with 300 1bas, of m&

of w1l
1/0% and 1° balls, 280 1bs, of salt, and 3 lbs, of orude EB-71, In the
fivst grinﬁ 20 1b2, of roofing natls were elso put into the mill to

provent uking’ on the ms.u uuu However, & aubmqm% trial witheut
mu indicated that a msugibis amount of samns velepeds In all
goinds 1_0% discharge was odbainsd,

In the ramge&ng, aalt milling work: both the aalta m
pignent wore drisd at 110%C, prior to loading into the m
nNAY ABO oy the a)uma or oalings The maxianua W&m‘m reaéhc&
in the mill was m.ﬂ‘?“ being no ntwwlm usod,

1084 for the 276 gellon mill has been mwua& from
33 1bs, to 80 lhs. of orude K8+71 with no ineresse in milliing time
noeosssary to attain standard quality,

_ The use argmm.amu aisew soyer has kads mlo
1007 dimcherge of mill eontents in approximetely 40 minubes, with W .

negligibls aust sondisions, Iaspm-» of the mill interios urew saal
gvgnd bas disoloped no evidence of “saking®,

genaral m:w;; of samieworks m\uﬁu han beon goody
m m the :ﬂd alde laboratory producta. Ylelds averaged
‘ (é:t.# smv&m Yie ‘

o f : ‘»* d toward reduntion of tha 14 hy», press
washing time tmsah (w 1bs, solor and no 1bs, NaCl) were made by
us: 2 modd s dmmumsaﬁluns inze It has been
posaible to veduse the oversll filling and yashing cm muw»w
{?:u The method wm&na aauumwiy &tm the uﬁ' " ‘ tfm

!‘Sﬂt wmwa of | u Llowing Pt pid | m b inusd
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(1‘?0‘?») which is pumped into the press thmu the slurry line. te
uA ymgnucermwmwuhe:w&wmbuumu 1&%&&.
Subsaquent to the hot water m. wld water is into ths mu thm
the wush lines for amom sly X Ma At which tm :.mu
DT tadToohs Tastesatulis Toadhed seivred Seees vad

: Y s and

s forth be considersd standerd,

13 vag voan poltS TR Sh20 1Y, o1, 00, s 'Mm s
tmm- %f‘ .to M.»a%mwum Laa R
$154.00 par §7 1b, Datoh,

One bateh of KS+T1 % mmniud t ﬁwﬂa material

tm' 4 nitrsbensens washing '“3 befors filtration
and ons half was press washed masu»«ru Svobetsens per pound of -

R TR E O g
with mm » qmuuu'or th‘mm 80 U3 to remove mure synthusis

tws wa o ’bo 811, ¥y blusr and more intense than the Iou»vmm
ontrel, Wun valuated an the aluminum benscate lels, howaver

| mma behaved similarly to the lesssvewsshed sontrol as ufu-& stoength
m& c#iw doterioration in arematio solvent enemel snd aoquer

' e riuet"nm i
EB&‘*M%) m& LB/CPC toney MD”
»?dmsmebﬁmaml

uﬂwﬁa- m&m m tp auilns.

serles o aoidepastec »frop CPO ('mm' lus R)

um«g;ﬁmz m nmn aould be cdtalunsd at a i@/w pigment
An oml propaysd fyom & Wm«m "Ranapo® usm

rativ] am_ma o :usah & BPe243+D uuul rwml $0 Do radder :;a

iim"‘"m‘ A Ky aaf-‘» g u”' mﬁiﬁ'm oI De

o O d j L/
Yo sipg 86 in blsed ﬁwm overestyips) was observsd atter

bakdng (30 'm» 'at "ro).

-< Am%mxn amumwamw

ben: ett. and m«ﬁﬁa ?»a s MO $W$ It 1‘}99 m

/98 sxbanision lovels uts t & Taly matoh gtrengthy ‘ -

.mm oan bs obtained at & pigment ratio (X871 B3P0, | q!:_, z:m/an.s
sonpared o & ratlo of 18,7/84.3 for a Viclet SANL/IR0P0 blend,

uemy values are a!uw detail in a letter ' 1

Fe As Oo mm‘m, 49).

s obvinte soms of the sulation ebm& $nherent
:f %‘:z:: ‘“ 2 bg,&agglﬁa% ﬁvew‘ﬁ m m'
wmsma MM (BP~279 w)m,,"-f The
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£ixs oxtended product (ABP315eD bhowed 10 maloy moroves .
-mmamuum»im 33 Ramapo _5.“" ixprovesent in
ing rxmaluim

eoate - ith BTe25 iam&mw .
mam were no m nwu:matm m the mem. : "

A limoleus lake »%m
%1“4 of “m ﬂﬁhﬁ m m
;I 7:;, 53 e

uumsmurmmz Yiolet i prio
2 1) t:ammm %ho dovelopment at g:.ww priee

b . B BPeR78+D Gw
*.1‘ m’ vﬁ‘n( A -1/ Sn shads violet, Mvﬂm

2 fastness eome ey & ma outdoors exposuvs in alkyd enumel
S ?‘%' mmaa) equal to 0 ad _}

8+ Dursdle in alkyd onamel (3 ROBy ﬂw&dﬂ.
4, Mechant tmmia with CPC blus to give red shads blwn &'
» m tys K| % * 93% smva-a'i watoh :’w l‘-ﬁﬂg&
1tho ﬂm&uh. T71/2 parts « 100 parits BPeR43eD, Value .W'a

Noneblseding » dvied £ilm, slight b baked vehiole
(white Wat»iy:% "gm« w’»m“ig 278" ”‘

B gﬂufautm 1n roastivity after one month sholf storage in alkyd
W {

7+ Flogeulates in paintevebicles whon extanded with 710y (stutler to

8.

8. Nigrates i viayl film,

A 33100 xBer) v:lolot ting
Wﬁ 0 m, 4 magst m :
be only aitahd’

prbed tost] m m anine®
mamuntmsda ontyol ¥

5, showed thas Wm"&g""_. tomte
T c:nm. Farthoraove XPAS
~ banzoate _w ewuu. vely
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Anml enansl and laoquer evaluations of s EBe7) nm
bensoste laks wholly mmmifastured in ﬂmm in gm ﬂou, indionted
thowodm@te\ut mzaw superior (red g) to a
Jabarato: wem and ueiaw.y m&w to tln ?.'L et
lake on fa1 !.w wo w m, WW.
sgual muiﬂm to nmnhe&u as m by »bd _

sinm bensos W changes cbserved when K871 boner
“ To+D) are used in paint syste
the vw&ne nmatiﬂw of thess solces to differant

!i‘l‘!‘!‘ f‘* y >4
The degros of QMM‘I hangs (dullness, strength loss iﬁt: Y manean
o depend en the aremsti aw oavbon soubent of tha ",Vghim

being grtatest in xylene ta i duseo B c aromstio),
30ral “&tawwm hite Mﬁh
uw»mwm” yateng, m‘amwmwmwwm

opr oosbingtion of the fo 1w!.’ rwtm:

) ssnee of mm%mm ae!mh Wﬂu (mmuu tars
92 % degrees of rlogoulation diffevant solvents. "
3) siight solubility of EXS#7) in awza wxmm

’ The last eppsara to be the most likely fastor,

An attempt to minimize tha hue change by foming a protssiive -
“ﬁ%a mwbm mothyl zellulose) over the pigment surfaces was
. 8 )

The linolemm lake of XB@71 wiolet, lot 94 on whit
di.-por»& readily snd gave an intense red uhuao blue w!
nm sompared to ths ususl blends of the latter with the aso M
nn«ew-n. KS«~138 was found to be scapfast and 1ight Blends of
" K8 Wﬁb wore moye lightfast RE~848«D/B. mixes of
smomww egual hus,

uation of the vericus lakes (*Ramspo®, benzoate hflm.
3&9‘%&) ot M showsd that Bove were » w eand 412 terent from
rusw«» (se% aluminus bensoate lake of KS=71) in wm- yrupmws

leum, vinyl and subber. All migeated seve mbbay
m vmx pzuuu.' rely in

X m wttw m ';

and in omimum nm\ smvz owed KE+71 $o be
in u@tmmu 0 mm-m ma.ng ' 14
¢o OFPC 4n mmn Exrlier udtmm m&u
were poafusing sontradistory in em “11et1e superiority over
Ri«848+D was evident as m.w ¥y fadacueter exposvurd.

attompt to grind ovuds nmmxmmu_
:&m«ﬁm w&wmam mumwm._. ~
ruuug doseryvation bosxys nade with the mﬂmm '
paint =made from ovuds, vize the orunde rluorese
v&o&« a8 s uauum rod shads. Nons of the um-n&md uoam ahm
much, 1f any, flucrescencs.
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axw mﬂx‘& pdrd EBe71 tonere

2.8 nz-m than Flat tod bleed
e e
sxsellent aﬁm /7 ia tinta and metellioss

vits, Kve38 Leog
_mtms lww i 79<D; um Sonsoate lakss

4 noneflsconla
m§ % mn”gnumvmdulkw than alkyd:
azu not suphanised, Diffapsnce Assume: to b
das to Aifferences in vehiole,

w-n.s& whiting lake of K371, in H%M L
Bleg% ma:ls B $~D ghowed mperiar P 50 BP~285«D/ /R
ANAE o

Gmoasw

sr-n.vaa-f: amm v KSo7L « tinks ﬁ

K8e71 slightly inferior in eo‘.w« m‘k i o
E?:%'I&;Do :tg blends W z"
ratio W‘Il “VU ’m
inferior and gloss vetention mm:w to svan mm :w»

d%#

m P+D ﬂ-ﬁ ﬂe!.ot s shading colox ﬁwm
_’ﬁtlm&o&ﬂ {BPeg V*N‘ e a,“

i1y pegative in gm“zé shoved yose
a5 870D bronsed more then | BP-RTB~D ab overy levels

dy EReTL vs KB=120 (ABPeg? ;e

K87 flooaulation with T4 'szﬂt&c m&myd.
ADPe279%D does not flopculate and doss mot suert any

© beneficlal effect in systsma whish do flosoculste.
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wiYe

KE«189 (ABP+279«D) sslestad as most ggu ti0al for paint
tions end then only whsre emmy& o blsed
m"xbmummxmaw. ) :

mah WI; etas in Ainoleum,

m 2 W‘ wc in ‘Vim
mm’v:em' 1s 1o good a8 ?i vinyl mm

:m Iaku otos in ribboy
. K8 vmht slgrates

K8«132 lake in lincloum
Cutdoor and fadeometer exposurss

, mm exposures of mﬁwﬁ in linols
Certain ancmalies ogouvyad in the Imimu ammz.m
S-Sl S R RS,
gapare;d superior O w s.ntsriw t0 BPeR{3w] 54l
dendse .

. mwwn in GEe2587 W 8 wm -
. @m-m&a}aum. & ¥

‘ 0 PP &nmw,
% difterenses ia ww; m ung ota.

Xt “?ﬁ%%g“ -

iinsral s,w.u

mmun

E8e71 in refy, P
Maa:;hmm m‘bm-

NSRRI R R
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sosbinations employing D ¥ 1 y dull, while
those with BPeR73«! ¢ slightly red, a»n seoss to
_ bs move soups tmc ﬂth 254D ian bum than doss

. BPeR70eR unu the redneas of BPeS70+D produses & "aluh"
z‘uulm numﬁm .

Par, mm evitioised mwgw rw w& of 'm*
" (bwo umi aliised ensmels. Ko mmmerm*
sorial mumut:.

Parlin uninterssted in ABPeg79~D becsuse of dullness and lask
of "lash®,

BLAZ0B=D (15/85 K8+71/GR0 blue lake) ve HMeSASeD/S 88D
g08=D (15/¢ ~71/ ) "D/B18

The 1ighbfastness (fadeometer) and heat atedility is inferice
to RM~545-D/BL»280»D blends. It slowed no advantage in soap
and allkall resistance. It was more exponsive t0 use.

xs-v:. tinawrta: yariations fram vehicle to vehicle dus %o
aalwut unsitiviay and/or erystal growth.

s Ms& E

Bimini Elus, Blends with BP~279wD are dull, lack "flash”,
bub sttractive costwise.

crmn Growth Study of K87l Violet.X8e71 Violet behavis
" differently in alkyd enmmels kmm,mh . bt
o Mams mh&' m ) g
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1. 'Wow of K8«7) Violet mmu _,
* tap, G, H, Collier %o ¥, P, B ‘

2., PESeTl Violet} Flow ShweS, mmw mmum' SIW&:

B *mm. vmm mmnu uinm;
Lbrs De By Xildien 2o ¥ P, .

4 *mm Violet Des Review®
¢ mm fu Be Wtﬂ D. By W > ?/&9/43;

5. "KBe71b, Salteuilled Diphenyl :amss. Vialewt
® Ihre Do'B, Killian 5o F, P, Ehrich =

B ™ Vitrobonsens®
* nﬁ"»’ Ds Bs K311lamY b0 Ls Be xmm - 9/16/48,

¥, "usevi ?1»101: = Intermediante 8 ﬂhoau Gh}vgma of Ingnedlents®
* 18r, Ls B « Magruder to D, B, 113.&!; “"3/ .

8. “Hitecbenzsne Handlt Resavery"
¢ Itre Ls Be Wﬁ” ?% ﬁy Bu Killdan » a”.ﬂ/‘as

9 "Salteuilling”
* Iy, Ly Bgigggrudw £0 Dy By Fillinm » B/lk/da‘

310, PASP-ED intm»dia‘so Produption .
Itre Ly By Magrudsr to D B, mmmwwlms.

11, "Production of WS»71 Vielet in Newark Pilot m*
* ttr. L. B, Magruder to D. B, Killian « 10/18/48

12, "Hitrcbenzens « eifications Technionl Grads®
%v. DuPent to 9%. Contwoll (Attn: D, B, Painter) « 10/26/48,

18. Specifioations for Uileranil o L
trs Us 84 Rubber Co, to Ps Pu Erioh » 11/8¢/

Specifioations for Parsevaminebiyp ,
_ Lbr, Monsant o Chanisal Ge S0 Py Pa heich « 10/6{48, |
b ¥ ‘mmvmt » Coulevense at Jackson Laborstory, Decenber 15, 1948%
* ttr, L. B, Hagiuder te D, B, Killiss « 12/91/48, ¢ -

18, "ms in Violet theais®
18 m.n.ﬁnmm ‘”ﬂm:ﬁ*l/l/&m

17. *Pliter Nedium fop m $0let®
" Etrs L Bs Nagrudey to D, B, Killian = 3/7/49,

thmm Vepi
", Lkps Le B ¥

U,

Survey® .
t0 D nw Killian » 1/88/48.
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10, ﬂmx Violet Pulp Evaluatios in Peper®
* s Ae wwm, Jrey t0 Ao Blogels

3._" ‘ ‘
?. mm to e He MW - 3/0/49,

Aiay Examination of MSOTLY
,, mr. K. R Zanke o P, P, Bhriéhe 8/24/49,

28, "By 'mm ML11 Gost for K571 v:.am 8t 14,400 m e
* AP 5» '+ umm 0 Ds B¢ Xillian 5%; W

25, "0dat Avalyses « KBeTL/LB0R0 Produots®
- TAv. P, r. m«m to Fs A0 C» Wardonbwrg ~8/2/49,

24, "Red sm Phthalooyanine Blue frow &8 vs.c:m*
I4re Du B, xﬂ.uim 0 Jo He Coopes « §

£5. YPigments Bassd on EKS»71"
* TArs Do By Xilllan to J, E, Booge = 6/‘7/‘30

26, "Cost amw«v « X871 Hultifex |
Ltrs Js Weight to ¥, F, Enploh e/&s.

27, YCost Aunlyses = X8+7/0PC Ramapo”
" Ltwe Je Wrelght to F, Fe Eurieh~ 6/6/40,

28, YCosts *»"Poocono? B&ue foom KSe71%
Ltre Jo Wpight to F. Pe Elwlche 8/16/49.

29. "Bvaluation of BPw2R70+D, Work Requas W
LiPe Le P, Andvews £o Je Be umaw 31/69.

50 "vxeloﬁ Lake = SP-315-D"
* Livs De Be Killlen to Js W Oronin = 6/89/49,

#1. "Cost e i
* rtwe J. Gelght to P A rdon - 7/21/49,

8. * Growth 8 of XSw71 Vi \J
» m:m tmw m olet

33, "Evaluation of BPe279+D in m Bimint Blue®
S8R Bae1,

34, “Autoclayed X3w7) Violet®
* it». D, B, Kililan an.&Mm*VW.

20.

21

58, "EBe71 Violet*
Lty Je. B, Cooper to D, H, Dawsom » 4/8/80,

36, “Estimated Mill cmmcmm«: "
* m.z..n.umor e Be Kilitan @ ”'Jv ' OF KB<T1 Vielot

m¢&r¢MteJ.&°mr

PR
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R ) o 8 10 um» sw prove
atuu m. thepmomster, sdd
e ﬁm -3_»5 utm

Hent to w'a nuh 8o0d agitation and add siowly over t
30 minubs paricd ¢ iy
848 gre o mmz slurried in 1.5 1iters of wabey

Heab slowly to 90°C, and maintain ab 90° 38°0 for
Goat 5o 8070, by rﬁmum ith waters 2 3 nowss

Pilser
Dry at 100°C,

Yield 808,7 gre » 90,88 thwory,
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15 m: | shlori!
Heat to 300°0 mwmw °C for 8 houes
mmm * _ ot

Wesh with £ « 1000 ml, portions of nitscbonsens at 110°d,
Stean as.sun the a&tr engens pressoske inm the preamnce

Of a solution of 90 @‘: of svdium carbonate in 2 liters

Oavbfrwmabeds T Titevwy ool golaw
Pilber hot
Wash freés of alkald

100
gﬁld 66..8 -gr m 44,88 theory
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PORY *mwe&m* H '
SIS W 228 L S YR O AL)

Fllter hob,
Uash with 8 - 1000 wl. gm&w of niyrcbensens at 11090,
Steam dlstill the nitm ons pressoaks in the pressuse
of & solution of 9@ grs of aedim sarbonate in
g l&tam of wator,
Fiiter hot
Wash free ci‘ a:n:m

at 3¢
%.'im 5046 sm = 40,17 theory
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. Place in a mvww friction top oany

18,0 gre m V$m§ W?ﬂ. (m*@i%ﬂ “ ’ﬂ.’
“*i"zee 129 172 atood Badi

160 gfmmm 18,

Grind for 60 hre.
Soreen P t*uit; mix !rm steel bally
Extraets g&tt%ﬁt six u&ﬁh 80 ml, of & 13} sulfurle
wiuufm d11luted to 1500 ml, with utw*
u:v-. mw Dupoml facilitates the wetting of
Hoat fo 78 1530. and maintaln for 1 hour,
Filter hot, wash frss of chlorides and dey at 140°F.
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#2UrTy At B0 48°
test is Wsi'&!.?a atz
Flter hot mh n!.mi = foen,
Iy at 14

TN ;t sunh 3 DRES ShAt & BLADES o RT fest
Simese
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ggg ;{g" asetone ot
] m BILY 4
248 1bs. ehlerantl

- 168 1bs, sodlum bisarbonats
T@ﬂ 28 ].b'o :

ﬂut ut 496 1bs, product 100% basis) 97% yield
puvs 5,508 :u;s?rwasta éa sewer, vie

puks | 8,000 Ibu. Hg0

FPROCEDURE $

Charge all mgmdianta to kettle sxcept chloranil,
Stir. Heat to 40°C, OCharge shlora 1 as slurry from
v min 45 min, < 1 hr, (Cautioni)

0

Hest to reflux 91°C,

Reflux 2 hrs,

Flood with scold water to 60 2B°C,
Filter., Wash chloride free
Praastcial& gveragos 3.4 sollds

Fote: Ohloranil is slurried with 1000 = 1500 Ibs, of the
starting 5000 1bs, w ater.

"Remarkss During initial steges of the reactim the mwkw |
mags stiffens and partially "sets” as a thick pasts.
This thins out to a fluld slurry on raﬂ.ng. e

2e

Tnpub s 450 1bs¢ “diunilide" intermediate
£,600-1bs, nitrodbenzens
80 1bas, phosphorus axychluridu
37 1bs. bonsoy:. shloride
80 1bs, soda ash

Outpubs 248 lbs, KS«71 eruds
2,800 :m. nitrcbensens to resovery
292 lbas, tar, eto. 40 waste
80 1lbs, loda ash to waste
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dianilide, and 100 Ivs, nitwrcbengans, Ad
'0716&&1&0‘&&:@%%%6 !.0‘ . {

sm to steam still plua Ma m Ada
rod, BOtesm distill wﬁ' rg" Secbensines | oo

uired, 8
Tieid = 845 1ba, (85 »
Solids wam'és(c 5 - 1508

Note: HOL is evelved dusing synthesis,

Charges 200 1bs, X371 Violet Gm@t
: 1,200 1bs, ovenwiried =& *&
‘ m.em Ibs. mixed balls (1% = 31/9M < 3/2M)%;

Cyole: 30 hese

W Aamdimw $0 dey ball mill, Orind 30 hoy

a8 dvy erulle, Feed oruds into vat contalning vsm s, ﬁr,ﬁ* ;
sulfupic asid, Heat o 75 il f:. and held on temparature foy
2 hes, Pllter, Wash g% free, Blow acake, Pask pressosiey
a3 standardized pulp ( a0lids). .
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S Bress . | ! é ! 1 i ’ ; [ashed * ' pee

4008 Press (10 Eldgs)

Caks

180°%, | 30 B2a.
404 hrae | | targe P & 8 Dryer

-

*As 13 « To 1 Blog.
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Vood Fross v ..
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