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a, beta and gamma phthalocyanine are

sulgs p] or
Xer ogr aphi ¢ tnﬁ@tlﬁeﬂ% tlocydmncs m'lyqac usc 1nm,ﬂr?gt1§elx from the Hamann and Siarke articie

present m\cmmn, it has been found that for
best results in xerographic processcs, a non-
55 substituted mctal-free phthalocyanine is much
preferred over the others. As above noted,
phthalocyanines uscful in the present invention
include all the crystal forms of metal-free
phthalocyanine such as alpha, beta, and what
60 is hereinafier referred to as the “X” form of
phthalocyanine, The exact physical structure
of the “X” form phtl.alocydmnc is not
presently understood, however it is recognised
as being different fmm the alpha, beta and
65 gamma forms by its distinct x-ray diffraction

cited above, Again, it can be scen that there
is very litile, if any, difference between alpha
and gamma phthalocyanine, This strengthens
the hypothesis that gamma plithalocyanine is
mcrely a morc amorphous form of alpha
phthalocyanine. The infrared spectra  for
X-form can be casily distinguished from the
reporied spectra for alpha, beta and gamma
forms. The variation in peak intensity and
locaticn for the different polymorphic forms
iz cspecially noticcable in the 700—800 cm™!
and 1250—1350 cm ! regicns.

Fig. 3 shows a set of curves comparing
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\1/3] Fig. F7As 10 scen from Fig, 3, X-form  °with water. The cake is then finally rinsed with

X- 40 phthalocyanine differs dramatically from alpha  methanol several tinies and dried in air. The

1, 105 and beta forms. The differences between the  resultant powder is then extracted with acetone

spectra for the experimental samples of the In a continuous cxtraction unit for 24 hours 105

x- alpha, beta and X polymorphs as shown in and allowed to dry in air to give a bluc

X- Fig. 3 arc substantially the same as thosc dis- powdcr.

d 45 cussed above with respect to Fig. 1. The To insurc against lithium salt residues, the

ce 110 spectra for X-form has peaks at Bragg angles  precipitation is repeated. Thus, 55.4 g of a

e of about 17.3 and 22.3 which do not exist bluc powder whose ¥-ray pattern matched 110
14 with the alpha and 8 polymorphs. Also, X- that of the known published pattern for alpha

rc form shows a peak at about 9.1 which is not metal-free phthalocyanine is obtained.

ty 50 present with alpha form, and is of lower

a 115 intensity than the corresponding peaks for g3- Preparation of Beta Metal-Free Phthalo-

;e l1 (érl(])]_ ﬂurlthcr, B-form has peaks at about 26.2, cyanine,

¢ A, 14.1 and 7.0 and alpha form has pcaks A 10 g. supply of commercial Monoli
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1a 55 with X-form, ' (VYCOR is a Registered Trade Mark) whicit

15 120 I Ig. 4 shows infrared spectra for alpha, beta  is then inserted in a 2-inch glass tube suitable

is and X-form phthalocyanine samples which  {or heating in a combustion tube furnace. The

a were prepared in the laboratory. The spectra  tempcerature of the furnace is raised slowly to 120
i were obtained by the same opcrator on the 350°C, during the first 1—1/2 hours to avoicd

c 60 s:fimc equipment to insurc cgnsistcncy. The  scattering of sample, and finally maintained

a 125 samples of alpha, beta and X-form phthalo-  ar 350—430°C, during the .next four hours.
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{ s described above in the description of  the tube throushour the a y
1 Fig. 3. The infrared specta obtained pfor the lo s transievrag o o oument. The 125
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nhanethis is Ghmagrge to cither
the ,P(&% t59p@p recrystallipgena prt {%h
form Eﬁmtmg as will be des r('ji dtglow.
In ord::yb fid%mify the crystal?l 1 the
phthalocydriBid pigment as it actually/QRists in
the photociglni'@clivc layer after the Sfhoto-
conductive layer is dried and cured, the photo-
conductive coating is scraped off its substrate
and powdered without any attempt to remove
the surrounding resin (the latter does not
seriously intcrlere with the measurcment.) It
is then filled into a capillary and various cx-
periments are run on compressed powder
peliets,  The  results  of  these experi-

pHin HYesin ARG dﬁ%ﬁfﬁ?ﬁ@é :
‘pht hal ocy@mnirigsatiBadt 8&h Rhcla@hh @9taDrcc3RAUL
' q

-ments are recorded as above described (on
-alpha, beta, gamma and “X” form metal-frec

phthalocyanine pigments) in comparison with

- those of the literature,

Infrared measurements can be applied only
to pigments without resin matrix because, of
course, the resin absorption interferes and
masks that of the pigment, The phthalocyanine
pigment was suspended in a Nujol mill
(NUJOL is a Registered Trade Mark) and
subscquently examined under a standard infra-
red spectrophotometer (Perkin-Elmer Infra-
cord Model No, 137) (INFRACORD s a
Registered Trade Mark). Figure 2 shows the
infrared spectra of these alpha, beta and “X”
form metal-free pigments,

One type of transformation of crystal forms
resulted in dramatic changes in crystal size and
shape that couid readily be observed under

B
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is inadequale f @gtlﬁ s?tr;ée rE mercially

rcliable perforn@nce in xcrographic devices.
When commercial grade pigments are to be
used, it is thercfore desirable to purify them
by known procedures, such as solvent washing
of the pigments, and subsequent solution in
concentrated sulfuric acid followed by pre-
cipitation in ice-cold water. Various solvents
can bc uscd such as ketones, alcohols, or
chlorinated hydrocarbons, When such puri-
fication procedures were applied to typical
commecrcial batches of, for example, Monolitc
Fast Blue GS, the photosensitivity of the
resulting plates was increased by about 4 to
6 fold over unpurified controls and reached
a more or less consistent value,

Still better results arc obtained by special
synthesis of pigments for usc in xcrographic
applications, The synthesis methods used arc
well known and arc listed below with reference
to the published literature, cach process is
discussed in  “Phthalocyanine Cempounds”
below cited.

A.  Metal-Free Phthalocyanine. :

1. Alpha metal-frce phthalocyanine wa
prepared by cach of the following synthesis
routes:
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(acetone extracted) Monolite Fast Blue GS 6:1 265

13 A (acetone extracted and acid precipitated) 10
16,953 The acetone treatment of e Nonoli e Te User s ol -
significant jnportance in obtain- noves organic soluble ‘
non- pht pal ocganine ing desirable results. The variation in results 10
residual inpurities. The acid (sulfuric) treat- 1is illustrated by the
bel ow runs where the sane ment renoves at | east sone of the inorganic
conponents arc used in varying anount$,11&553 inpurities and converts tfhe
Eﬁt—hg‘l ocyani ne f;\(.) mc'l':ﬁl?ulm _\%Qeofr@\ﬁ{ﬁgl a;giﬂm,\({—bnm Ialt(l fie E§§ ——BI]S lflle)()ﬁyrl_‘nc-btiliqg- cnac‘I .pha
H.0fgl . cyanine are usedg )ﬂylﬁmkﬁd@ héxrﬁh@t@m@%t Ive
seayer - b, acid hyEXPLEShiim Ifhihalo- Company (PLIOLITE @i la R@tcplatees
tlest ed; the resul tganarewigdsoptivil reprecipitafiie r esi nd¢ Bagsht hal ocyani ne wei ght
Matio fol lPows: from sulphuric acid. Resi n: Araldite 571—K and 6040 %ﬁ,w 1§t ani ne i
) : . . ' made, by the Ciba Chenyjca 611 }% !
@hafoge_ 2. BC@%EIQQ!‘CC phthalocyanine was pre- kg\!i', ITE is a RC{,A?C(;(% 1Y€ i
et ent i on pared frovh NG form phthalocyanine by )Ra. k};0 Vol ts 70
Mol t s extende@uefing of the dry powder or by pro- LpobD5—3B—40 — is a modificd @G&ky i
60 longed agftption i an aromatic solvent. Details 5. qresin made by the Shellg@gmical Com-
T 10 of the prcgrrcd pracedure arc presented below. . L pany;
17075 3. Gamitia mctal-{ree phthalocyanine was 25:9¢ Siticone R—5661 — thosilicon resin
&0 prepareBfrom calcium phihalocyanine by acidl9: 1 made by the Dow CorfiCompany; 75
80 hydrolygls, according o Phthalocyanine Com4 (Q: Kicon 222—is a vinyle ac48@vinyl chloride
3 pounds,p\by Frank H. Moser and Arthur C. 4 copolymer made by the @ car Chemi-
?i 15 'l'homﬁ-, 1963 cdition, published by Reinhold " “cal Company (GEON s a Registered
s 80 Publidiing Corp. Trade Mark);
¢4, 116, 553 4. “X” form mectal-{rce phthalocyanine was 1IRMD 4511—is a styrene acrylonitrile co- 80
in prepared from alpha metal-free phthalocyanine polymer made by the Union Carbide
ed by extended ball miiling in salt particles fol- Corporation; :
moC 20 Jowed by desalting. Parlon—is a chlorinated rubber made by ¢
n- 85 the Du Pont Company (PARLON is a ¢
g. B. Metal Phthalocyanines, Registered Trade Mark); 85 :
c- The following mectal phthalocyanine com- Plioliic 8—5, V[, °VTL, VILNX—arc all - ¢
e plexes were used to make xcrographic plates. vinyl ioluene polymers made by the b
These gave images which were generally in- Goodycar Chemical Company; u
es 90 25 ferior in contrast and photoscnsitivity to those Vinac B—100 — is a vinyl acetatc resin 1
g~ . obtained with metal-free phthalocyanine in made by Air Reduction Company 90 :
iS comparable binders; (VINAC is a Registerced Trade Mark); :
- Chlorinaied Copper phthalocyanine Tygon TP—107—B — is an unpigmented .
m Beta Copper phthalocyanine metal primer made of a thermoplastic
0 9 30 Lcad phthalocyanine _ resin made and sold by U.S. Stonewcar
he Zinc pithalccyanine . Company; : 95 {
= It was noticed that the performance of these VMCF—is a malcic acid modificd acctate-
1s material in part was a function of the binder vinyl chloride copolymer made by the
ly resin used, for example copper phthalocyanine Union Carbide Corporation; ‘
's. 100 35 and chlorinated copper phthalocyanine which Synthtzsine 200-—is a thermosstting resin i
e were comparatively inferior in a vinyl resin made by the Interchemical Corporation; 100 £
m (VYNS—3) gave an acceptable image in a DER 542—is a brominated cpoxy resin
g silicon binder (SR—82). made by the Dow Chemical Corporation.
in In the disclosure various tradenames will ' :
c- 105 40 be used to define specific resins and phthalo- The phthalocyanines used throughout this f
ts cyanines. The following is a list of components  disclosurc sre identilied as Monoiite Fast Biue
or identified in the cnsuing disclosure identifying  GS—wiich is a mixturc of alpha and beta 105
i- the basic chemical structure of each: mctal-free phthalocyanine made by the Arnold
al Hoffman Company which is a Division of ICI,
o 110 RESINS: Lid.; Helicgen Blue G—is a metal-free
1 45 SR Oxiren 2002—is_an epoxidized poly- phthalocyanine; Ifeliogen Blue BGN is a
to olefin made hy the FMC Corporation; copper phihalocyanine; Heliogen Green B, 110 i
d VYNS—3 — is a polyvinyl chloridc-acctate  Hcliogen Green and Heliogen Green RT are
copolymer made by Union Carbide Cor- all chlorinated copper phﬁmlocynnincs madec
al 115 . poratien; ) . by Generai Aniline and Film; Cyan Green
ic 50 Epidene 168/50—is a tall oil modified cpoxy  15—3100 is a chlorinated copper phthalo-
o resin mads by T. F. Washburn Company;  cyanine made by Amcrican Cyanamid. 115
e SR—82 — is a silicone resin made by the [t was pointed out above that certain crystal -
is General Electric Company; forms of the preferred pigment (metal-free
120 Acryloid B—72 — is a polyacrylate made phthalocyanine) are more light—scnsitivc than i
55 by the Rohm & Haas Company; others. Observations indicate that consistently
Lucitc 44 and 46 arc polymcthacrylates the best plates are obtained il one starts with 120
made by the DuPont Company; the stabilized “X” forni of metal-free phthalo-
PS—2 —is a polystyrenc resin made by the  cyanine and coats, dries and curcs the platcs
15 Pennsylvania Industrial Chemical Com- under conditions in which this modification i
is 60 _pany; - ' is preserved without substanzial recrysialliz- b
125 Nitroccllulose  made by the Hercules ation. The next best procedure is to start 125 >

Powder Company;

with alpha form pigment, and coat, dry and




EXAMPLES 17- 28. (1936) 1719-1736. The plates arc nade by 5
The pht hal ocyani nes used in this exanple the method indicated above, and

upon testir

results: made by nethods described in J. Chem Soc. Resin

Char ge o s ' Pht hal o-
Ret ention Film cyani ne
Char ge Af ter 1.116.553 For m ng

Wi ght tance___Exposure I dege

Pht hal ocyani nere underRe&diflons under whiRhit dtdleast  velopdfoT hestoner image wWptlecgostatically @Soﬂ ity

Xerox Number 1 Camera and using a Xerox
Flat Platc apparatus. The developer used was
a commercially available xerographic de-

table. It should be noted that cach of the
plates prcpared contain the photoconductive
layer without an overcating. The seven plates

Hel 'i_ogen some of the alpha recrystallizes to cithq@|tife trans(grgd to\RR ﬂg.ic residual t(lxq:r l:]:vas
90 X" or beta foygm in the coaiing. In fact, a {cﬂlcasc and “'lilfﬁ-lcul Qéa]élhc novr'l?‘a 315(;;‘1
nogg.eﬁ' lé'cnt vaper u'gfgl}c it as .wxll be  The plates werc Hhen Eade twice cyclically
Geen - Bs 4.2k Zg below has 0@ atcomplisHL “’av@l‘c‘ﬁg&i,emmﬁ&ﬂﬁﬂ@c“,a‘b-kfposcd; and
Hel i ogen achieve the transformation to the beta Gs@endevelopd.  VYNS- 3 o911 70
70 5Qleliberately. In fhother preferred cm‘b?dimcnt A w1[dc v;rchecrfi halacyanine ;‘?latc:‘r 1[2
- slatagparay preparcd {rony gheqalpha form # the prefcrred ¢ (Eosmo range were foun
a e-en RT {hc plslzz?ncm \vilthnut rccry%gﬂli;:ation duri ﬂg Og' reproductte” clectromceter  réading and
Hel i ogen 10 aper comting. Comparatively poorer t&(\ﬁﬁ nhrL\VIfQLn bperics. Plates beyond the high end
66- 3001 webFalBizned in plates 8paked solely fAB000f the pigmei®fisin ratio range @cre found 75
Hel i ogen the beta modiﬁcatinln of the p}gmcnt. . Gr eentoTRivggpogressively decreasing charge accep-
iynary, all crystad.lerms of mect tance,
66- 3.00.1 f\r/c?N -1310")';’111i1*.cs z}:rcﬂé[%\,'rablc for t%.o 0 Other plates Ao developed bP means of
Al um ni um 15 proese Nsa ed use, but 1 K form pig- SQquid devclopers, means of aqueads pig-
Lead menVYNBre3 preferred matidl for simple, 8ot suspension, FFosol powders afi frost 80
C@pper cconomicfal] _ x;mnufa.ct.m"ing 01 XCX saphic dcf_(nffmatiq{l. The pl:otqcon)f:;:}t’wcc lazcristv»;:;:
- dé high scnsitivitygangi  excelient satisfactorily regsable in many casgs. as
decabr omo m%s ) 76t rfzofound that the rgﬁabilily could be hnproved in
'OPpper 20 The recrystallization of alpha forml‘ﬁlqﬁl'o- some cascs by interposition of an cxtra charg-
decachl oro cySiteSR the beta fori®@i doating mixtdOO0ing sicp and9@Mhket cxposure Yorween the 85
‘ Cbbper or i\/yQxiging coatings ngy pe carried out 3fgpl cleaning sicp of) the proceeding fynaging
\ G . by: cle and the initial charging step of the
O/an een I. Inclusion of about 20% by volurh® NGExe period. The reason for this obscrvation
: 25 of the high boiling recrystallizing solvent in “js not completcly understoed. Reusability, par-
) the coating mixture, and heating the plate ticularly of highly pigmented coatings may 99
i during the last stages of drying and curing.  be improved also by overcoating with a thin
! A number of scivents, which have been  diclectric layer. .
P found to be suitable for this approach, par- The invention will be further described
] 30 ticularly for use with thermoplastic binder  with reference to the following cxamples,
: resins include benzyl benzoate, dibenzyl-  which describe in detail various preferred em- 95
3 cther, dibenzylketone, N-mcthyl-N-phenyl-  bodiments of the present invention. Parts,
g benzamide, quinoline, alpha,2,4-trichloro- ratios and percentages arc by weight unless
! toluene, and suitable mixtures thereof, otherwise stated.
B 35 2. Treaument of the dricd coating with All the materials tested below were charged,
i hot vapor of a rccrystallizing agent. In the  exposed and developed in the couventional 100
i laberatory this may be achieved by placing  xcrographic mcthod and produced images
i the air dricd resin plate face down over an  ranging in quality. These images will be desig-
! cvaporating dish containing the recrystalliz- nated in comparative terms in the ensuing
40 ing agent and subliming in an oven the latter  cxamples. Very good images will be designated
' compound onto the plate for about 5 to 15 by the symbol “A”, good images will be 105
minutes, After the vapor treauncnt the re-  designatcd “B”, [fair images “C” and wecak
crystallizing agent and residual solvent are  images “D.”
driven off by the baking until no residues
45 can bc detected by appropriate analytical ExAMPLES 1—7.
i procedures such as vapor chromatography. An clectraphotographic plate is prepared by
: initially mixing six grams of Oxiron 2002 (an 110
i The following agents for examples are effec-  epoxidized polyolefin) and one gram X-form
iive, particularly for usc on the thermoplastic  metal-free phthalocyanine (madc by the pro-
. vinyl resin plates:  Acenaphthene, acridine, cess above described), This mixture is
i 50 anthracenc, benzophenone, phthalic anhydride,  formulated together with 3.5 grams phthalic
| naphthalene, biphenyl, and mixtures thercof. anhydride, 9 grams n-butanol and 15 grams 115
H The specific phthalocyanine plates above of acctone, The above mixture is milled for
G defined have utility in cither reusable and/or aboug cight hours with porcelain pcbbies in
‘single xcrographic systems, The reusability of a 6-ounce mixing vesscl. To form the plates
. 55 the photoconductive layer of the present in-  the resulting mixwire is deposiied on a bright
vention was cstablished by a procedure which  finish § ml aluminum foil with a No. 40 draw- 120
§ can generally be described as foliows: down rod. The coating is cured for about
i © The xc;ographi_c plate contaix_‘zing the 60 minutes at about 175°C.,
! phthalocyanme resin photoconductive  layer Secven plates containing the photoconductive
: 60 was charged, imaged and cascaded in com- layer above defined arc prepared for sub-
mercial xcrographic apparatus described in sequent testing as indicated in the following 125
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15- 3100 SR- 82 48: 1 500 275 C 12
1, 116, 553 EXAMPLES 29-44. quality is
obt-ained-w-t-h-these—netal—free—S5 Metat—=fTeePphthalrocyanines i n a
var-i.&ay-',umpml ocyani-nes—Fhe—trestt-ts—areTdrcaredTEesSin bl nders are
used to o oduge a’ xero- bel ow graphic image. Exccptionally good
I mage Resin to Char ge
Pht hal o- Retenti on
cyani ne Char ge Vol t s- Vi ght
Accept ance After I mage 1Ring,§5al ocyani nes Resin 9
g\?‘gl @5 4\5/8 I“I‘.rsc tested for p% ve charoe auc a% (01}(/: sccends of photohoodn?lummatlon Rcsuﬁsp arc |
pass undcr the co t?on at 8. .7 KV) and‘Charge  as follows: 5C
l] pha to retenfiBOafter  exposure o Pfodt candle 480 25 A
X hor m phenol i C **Al pha to epoxy- 6:1
52_0 70 o _ Chargbet @ &RFdRetention Phenol i c |
% fhorm . epoxi di zPiake 6 Aldccptance §38 — After Ib@ge A
polyol efin * Al ph¥¥umber Velsoxi di zedxposure g1 Quality 360
5and A X-Tqrm 30 PO yOI ef jon X form
ph_eano;lsi c 0 6:1 550 10 Al pha form
plgnol i ¢ 6:1 2 310 630 5 10 A A X-form
y-urca- 6:1 -, 640 10 0 A A
ng')r(raI dehyde X- f oPm 630 epoxy- B. PA 6:1 630
S5rost 80 A 4 620 resin 10 Al pha £orm
BieR. A. -cpoxy- 4.5:1 490 - 60 A .
was 5 610 10 A
1in .
wg- 6 670 10 A
the 85
ring 7 630 10 A
the
lon
ar - There was substamially little charge reduc- 100. The milled mixture may be stored prior
111:1) 90 tion or dark decay in uncxposcd arcas. The to deposition on the supporting substrate, 30
aun reusability of the plates above tested was sub- Aluminum foils are used as the supporting
bed 10 stantially cnhanced by thc addition of an substratc and the finished coatings arc obtained
T?C overcoating to these plates. by applying the coating mixture to the foil,
55 flowing it back and forth and then allowing
me 9 it to drain by gravity from the plate suspcnded 35
Im’_ General Preparation of Xcrographic Plates  so that the pianc is cssentially vertical or are -
€58 Used in the Following Examples. coated with a drawdown rod. The coated plate
od Mixtures using the specific phthalocyanine- is allowed to air dry and then is ready for
~ 1 100 15 resin binder arc prepared by ball milling the  pre-charge processing which could be merely
'3" phthalocyanine pigment in a solution of a heat curing or may involve a sublimation- 40
F.‘(L"s resinous binder and onc or more solvents until  doping step. In instances where undiluted
'.‘f'; the pigment is well dispersed, The desired liquid addition doping is performed the dopant
ma parts of phthalocyanine arc added to the liquid is added to the coating mixture before
tlc 20 dcsired parts of resin solution in a suitable coating on the aluminum foil.
‘)](\f 105 mixing vessel, Porcelain pebbles are added
a until the liquid just covers the pebbles, Mill- EXAMPLES §—10. 45
ing is on rolls which are run at such speeds The phthalocyanine used in these examples
that the jar moves at about 80 r.p.m. Approxi- is Monolite Fast Bluc GS in varying degrecs
by 25 mately 8 hours milling is required to achicve of purity; the platc is made by the method
I 110 good dispersions of those phthalocyanines which  described above, The following results are
\an arc dispersed by this procedure and usc any obtained using this Monolite with VYNS—3 50
I:(l)n phthalocyanine to resin ratios of about 1 to as the film forming resin.
is
lic .
Resin:
?:i e Phthalocyanine ~ Charge Charge
¢ Weight Acceptance Retention Image
. LIc]: Phthalocyanine Ratio Volts Volts Quality
ahi Monolite Fast Blue GS 6:1 150 75 C
w- 120
ut Monolite Fast Blue GS  6:1 240 55 B
. (acetone cxtracted)
ive
tb- Monolitc Fast Blue GS  6:1 265 13 A
ng 125 (acetone extracted
e and acid precipitated)
ive

s




urea f or mal dehyde

copol yner X-form tall-oil nmodified 3:1 350

0 A ' EPOXY X=—form

tall-oil nodifided,6:1 400 5 A

epoxy ¢ X-form tall-oil nmodified 10:1 550 5

A ' epoxy X-form copol yner of

14_: 1hI 460 25 " '?‘116 553 vt B P.A. and

epi chl or o- EUEA VLI Al i -

pol yvinyl Idie peetone treatmeng @l the Monohtc re- 1 Mised is of signifiggnt importance in oblam-

chl ori de- moves “organic so]ublc. non phlh:igr é mg dcsxr'lblc results. The variation in results 10
residual impuritics. The acid (sulf % Lgt is 1llu dlby the below runs w 6thc same

copol yrer nment 1Xn<fv&r'mlcast some of tih Lomp arc used in var amounts.

50 5A n]npurmcs andBco@veAs the Itb[hglpdyaﬁml to A Epidene 168f5A|ap&lMoﬁﬂiﬂ:VE:l’bf Bl 133 t he

X-formin situythealpha 5"*“1’\[““9“% Gonyerted to tikets ﬁ%nﬁbrmlphiﬁsmm@ctwc layer s

¢ g TSt arc as
1,116, 553 The resin 1o phmalocyanmc we glm ratio follo%s:s‘sl ERANBLES 5t % .
phot oconductive | ayer is nmade" m i ing the noted earlier in this

di scl osure, the phthal ogygni ne W t h the resin solution until

choice of hinder is arphmResiiANt COQmkder ati orghadhe desired dispersion is
obt ai ned, then apply- 1Weight Acceptance Retehtibnpr epar dimbgan of t he
xerographl c plate. Wil eRiihg the nVelst o a suppdsti ng suRsdlityate. The

S5 positive results aregpjained (1ngEe pr oaucE pnt hal quam ne used in
all: the below runs is all the bélow resins, the
i mage quality Mnolite P&tt Bl ue G$30 The fol | o%i ng tablecC

varied within a rel ati vewll arge ar gy The i ndg'ocat es the results:.

R6$Int0 R Char ge B
19:1 650 30 A
10:1 460 - 23 A
4:1 300 : 5 A




Pht hal ocyani ne Char ge Ret enti on

Wei ght Accept ance Vol ts-Afte | mage
RestmBrmier——r—Rat 7o Vol ts Exposure- —Quattiy
SR- 82 ) ) 25:1 not avail abl e C
Acryloid B 72 4 10: 1 not avail abl e C
Pliolite S-7 50:1 not avail abl e C
VYNS- 3 9:1 not avail abl e B
Luci t e- 46 ' 6:1 netl6:4%i | abl e B 1
(Luglte is a Registered Trade My Kig (1936) 1719—1736, The platds Ficmade by 5
20:3}:115 10 NOtrp@YRhdI@PInBies used in this example Cthe method indicated above, and upon testing
Lucdaine- 42 are all metal @hihalocyanines whidtbfay be give the folldgfhg results: B
Pliwliste V-T made by methgdsidescribed in J. Chgmg Soc. 85 B
Vi nged B- 100 7.5:1 425 95 C
Pl i.OlL t @5 VTL | 10: 1 340 Resin: 100 Charge C
VYHH (vinyl acetate - Phehalo- — yj ny| cArgEicae

. Film cyanine h ﬁ ter
CO_pO| ynmer ). 10: 1 Formin§75 Weight  Accc er Exposure Tdage
Epi dene Phthaldéyarine Resin 460 Ratio Volts 20 Volts Qualidy
14 — 1367553 —=XAMPLES
57-105. _ Hcé&é‘f_pg&?ph{,ﬁg_l_ﬂ e. Jhese regins argginvestigated 5
A variety of resins are selected and m xe in reusability tests as

descri bed above; the Heliogem t he heretofore nentioned nethod to prepare
results are as foll owsSreen —aBphotSBcdAduct #vk | ayepvailaple npsavadalica r usabl e

Resi n: liogen : Pht hal ocyani ne
Reusability , ]B@&hﬂ-— B VYNS—3 9:Pht hal ggyani ne 59 Wgh ght
Rati o Rati ng*
) Heliogen
Green — RT  SR—82 48:1 860 500 B
Heliogen
Green-Toner
66—3001 SR—82 48:1 1000 900 C
Heliogen
Green-Toner
66-—3001 VYNS—3 9:1 100 70 D
Aluminium VYNS—3 6:1 5 40 D
Lead VYNS—3 6:1 80 75 - D
Copper
Hexa~
decabromo VYNS—3 6:1 120 80 D
Copper
Hexa-
decachloro SR--82 60:1 1100 _S00 D
Copper VYNS—3 6:1 300 240 D
Cyan Green
Toner

15—3100 SR~-82 48:1 500 275 C




Araldite 571-K Monol i t ¢ Fast 17.5/1 C

Bl ue GS 35/1 C Aral dite 6040
MoroH+te—Fast 561 C Phthal i c Anhydri de
Bl ue GS JAral dite 6040 Monol it e Fast 33/1
C . Furyoi ¢ ‘aci d Bl ue GS Aral dite 6040
Monol i-t e "Fast 16/ 1 B RVD4511
Bl ue GS Aral dite 6040 ite Fast 23/ 1
C RVDA4511 B o A0S Ar-aldi-te-571—K-79
Monol i t e Fast Examid 8y 29—44. qualif®@ is obtained wjh a1hg]>pt petgldne 5
Bl ue GS , o “l‘)mdcrq R:;(génﬁglalqgusp 13(1 a vanctmhogl]tleaémp&xg(ts The results amzzy\dlcatcd
I\B/bnol i.te _F&!’IHH graphic xmaﬁc Exccptionally EC&' m§§ A(/?:—lal te 6040
Bl ue GS Araldite 6040 &n@l ite Fast aroe 33/1
C : Eponol 55- B- 40 Bl uepiasaio- Amrﬂrﬁo’he 6040
l\/bnol i te Fast 20.5/1 cyanine C Charge ¥goenrol 55- B-40
Bl ue GS aldite 6040 . “@h’m degcpmaey  After %g;fgs* 1
C . Eponol 'Ig ggrnines =) DEXRPYE ¢ o R
Monol it e Fast X-form 20/ 1  cpoxy- 450 R26061 A
Bl ue GS DC Silicone phenolic l\/bnol ite Fast 10/ 1
B R- 5061 , Bl ue - Epi dene 168/,50
A . l hl - H
Monol i t e Fast A_%.}J%S/ 1 epo}]?énolic %51 B 480 % A
Bl ue GS Epi dene 168/ 58 Monol i t e Fast 12.5/1
B **Alpha 0 ox- Blue @8 520 Epid2ne 16850
X-form beta fomgy o phenolic B Epi dene 168-50
Monolite Fast X-form 25/ 1 epoxidized 6:1 C 630 10 A
o polyolefin
*Alpha to cpoxidized 6:1 360 5 A
X-form polyolefin :
X-form phenolic 6:1 550 10 A
Alpha form phenolic 6:1 310 5 A
X-form cpoxy-urca- 6:1 640 10 A
formaldehyde
X-form - cpoxy—B.P.A.  6:1 630 -5 A
resin
Alpha form B.P.A.—cpoxy- 4.5:1 490 60 A
urca
formaldchyde
copolymer
X-form tall-oil modified 3:1 350 0 A
Cpoxy
X-form tall-oil modified 6:1 400 5 A
epoxy .
X-form tall-oil modified 10:1 550 5 A
cpoxy -
X-form copolymer of  14:1 290 25 A
B.P.A. and
epichloro-
hydrin
X-form polyvinyl 6:1 90 15 A
chloride-~
acetate
copolymer
X-form RMD—4511 10:1 450 50 A

B.P.A. — bisphenol A
* Alpha converted to the X-form in situ
** Alpha converted to the beta form in situ




pl us cobalt or Bl ue GS manganese driers Geon

222 Monol i t e Fast 10/ 1 C
1,116,553 . . 15 Resin:
Pht hal ocyan¥ ne Reusability Resin
Pht hal ocyani ne Wei ght Ratio Rat i ng* Par | on
Monol i te Fast 13/1 C
Bl ue GS Pliol it el36553 Monol i te Fast 13
al-Lp \_J-L ) B EXAMPLES 45—56. hotoconductive layer is made by milii@ H')@_ GS
iic UF,] ofite VT As noted Naihed lid @nifasslosure, 1he 1pMialoryaniadthvkh the resin soBBtion until
Blue G . choice of binder is an importaf gogdidetagon\/Tibe desired dispMsiprols iobteinddagen apply- 10
1071 B cbranes Smeck produced)  plocyanine. used. i all the bl o S
Pliolite Vﬂ"%h all the hzgqé\Q?rE#nIé teggﬁuagc uality Mo}r)\[oq{c}TFast Blue GS, The following table
Blue GS varied within a relatively lzﬁ"é@aﬁgl'i:he indicates the reMf1Ol 1 t e Fast
6/ 1 B - Bl ue GS
RVMD 4511 Monol it e Fast 8/1 B
Bl ue GS RRE&sSin4db11 Shaagel i t e Fast
- 10/ 1 B Phthalocyanine®  Charge Retention Bl ue GS
. Weight Accepta Volts—After Image
RVD 4511 . éd.-fgrm g PYARSF 1 .
S R E
RVD 4511 Resin Bin P, atio . Vo}ﬁs()j 1 Xposure Quagltiy
RVD 4511 SR—8X-form 25:1 b6 Avdilable @a
Acryloid B~—72 10:1 not available C
Pliolite §—7 50:1 not available C
VYNS—3 9:1 not available B
Lucite—46 . 6:1 not available B
(Lucite is a Registered Trade Mark)
PS—2 20:1 not available C
Lucite—42 10:1 450 60 B
Pliolite V—T 14:1 425 85 B
Vinac B—100 7.5:1 425 95 C
Pliolite VTL 10:1 340 100 C

VYHH (vinyl acetate
vinyl chioride
copolymer) 10:1 375 100

Epidene 10:1 460 20

B e B i SN



Blue GS

RVD 4511 X-form 10/1 B
RVD 4511 X-form 20/ 1 B
RMD 4511 X—~-o+m - 307¢ B
Vi nac B-100 Monol i te Fast 7.5/'1 B
Blue G5 7, ! Vi nyl - epoxy Monol it e Fast 18/1 -
25/ 1 * C copol yrer Bl ue GS
Tygon TP-1687B Monol ite Fast 1,116,553 10/1 C :
Bl ue G5 EXAMPLES 571/MQH xcrograg@'c m@ckcfrgsinggr%tinvcstigatcd 5 1071~
C ) A varicty of resins are selected and mixed in reusaBllity© 1e58° as described  above; inic
Oxi-ron 2002 in the heretofoX- fh@fiiBAcd method to prepare  results@clas follows: B
Epoxy- phenol i ghotocondudimbyicr e Ut a reusable 6/ 1 A
Bl ue GS Epoxy- phenol i c Al pha to X form 6/ 1
A Resitu 16
1,116, 553 : , thalocyanifRag nReusabiity
Pht hal ocyani ne_ *®Busabi | ity  Prhpeegige Weight Ratio hal S&¥ni ne Vi ght
Rati o Rat Afagite 571—K EpOXWdahea @hst C 17.9kpha to beta 6/ 1
A i n situ Blue GSEpoxy- phed®lic Xform
6/'1 E h Adadite 6040 Epoxg— Evﬂo%qgcl E?Cst XBJ/?r m 6/ 1 C i/ 1
A . EpOxXy- phepiMaliC Anhydride BET aphO&
Phenol i c X-form 6/1 A
f Araldite 6040 Monolite Fast 33/1 C
Furoic acid Blue GS
Araldite 6040 Monolite Fast 16/1 B
_ RMD4511 Bluc GS
! Araldite 6040 Monolite Fast ° 23/1 | C
RMD 4511 Blue GS
Araldite—571—K—70 Monolite Fast 43/1 B
Araldite 6040 Blue GS
Araldite 6040 Monolite Fast 22/1 B
VYHH Blue GS
Araldite 6040 Monolite Fast 2713 B
VYHH Blue GS
Araldite 6040 Monolite Fast 33/1 c
Eponol 55—B—40 Blue GS
Aralditc 6040 Monolite Fast 20.5/1 C
Eponol 55—B—40 " Blue GS
Araldite 6040 Monolite Fast 20.2/1 C
Eponol 55—B—40 Blue GS
DC Silicone Monolite Fast 20/1 B
R—5061 Blue GS
DC Silicone Monolite Fast 10/1 B
R—5061 Blue GS
Epidene 168/50 Monolite Fast 25/1 ht]
Blue GS .
Epidenc 168/50 Monolite Fast 12.5/1 B
Blue GS
Epidene 168/50 - X-form 25/1 B
Epidenc 168—50 Monolite Fast 25/1
plus cobalt or Blue GS
manganese driers
Geon 222 Monolite Fast 10/1 C

VI T




Epoxy-urca X-form 6/ 1 A

f or mal dehyde resin Epoxy- phenol i c Al pha to X-form 12/ 1

A FEpoxy-phenoltc X form — P2t A —
* A - good Feusability B - fair reusability C - poor o
reusabi | ity 1,116, 553
17 : : - EXAMPLES 106-116. chromate solution) which
is sold by the 10 Sone of the photoconductive |ayers wer Col oni al

Processi ng Supply Conpany. After 1adepsed nore readily for reusghility
:fjt(‘iﬁa_n t he—sotuttonmTs i xed—about—two—darops—of—a—others—white—rmany of
";}I;Che’l ess reusable plates 30% aqueous am"aniR%s].é,ol ution is added. This 5

are inproved significantly by overcoating.plicyasd Uti aRud.i@ppl ied to the

pl at e by dr awd®uin over coat i Pighalo8yafimele f roongha Ragoxt ur e R@\EAi Nn-  using a

Nurmber 14 rod: ) - T Hrg—S5—mt—of—a—sotutt+on of 5 grans
orange  The F&ults of var¥ ? ‘gg@%‘i ns ar ey‘i%ldi cated Sshellac in 50 n
of ethanol. To this solution el ow: is added 0.5 m. of A-B sensitizer
(a di- Pliolitc 5—5 Monolitc Fast 10/1 B Resin to .
Reusability Blue GS , L
Pht hal ocyani ne p; W{H or Wth , in
I N€ piigy; ( Abolite Fast B‘Z?—Ml B .
Pht hal ocyani ne Wi ght Rat Bé’el Esag Overcoat i n/g Epi dene 168/50 ;
X-form L 3:1 B Epi dene 168/ 50 C
X-form Pliolite VTL 25 1Monolite Fast 1p/1 Braldite 571K ;
X-form G; 1 Blue GS A - Epoxy- phenolic :
Al pha to beta Ppliolite VTLMX 6! IMonolite Fast wy1 B .
in situ Epoxy- phenol i Blue GS X-form 6:1
A. RMD 4511 Monolite Fast 6/1 B
Blue GS
RMD 4511 Monolite Fast 8/1 " B
Blue GS
RMD 4511 Monolite Fast 10/1 B ;
Blue GS :
RMD 4511 X-form 9/1 B
RMD 4511 X-form . 101 B
RMD 4511 X-form 10/1 B
RMD 4511 X-form . 10/1 B
RMD 4511 X-form 20/1 B
RMD 4511  X-form 30/1 B
Vinac B—100 Monolite Fast 7.5/1 B
Blue GS
Vinyl-epoxy Monolite Fast 18/1 — 25/1 Cc
copolymer Blue GS
Tygon TP—107B Monolite Fast 10/1 C
Blue GS§
VMCH "~ Monolite Fast 10/1 C
Blue GS
Oxiton 2002 ' X-form 6/1 - B
Epoxy-phenolic Monolite Fast 6/1 L
: Blue GS i
Epoxy-phenolic Alpha to X form 6/1 A

in situ



Epoxy- phenol i c X-form 4:1 A

Epoxy- phenol i c Beta form 6:1 A

Phenol i ¢ o . Xs for m— T SECEE BN e e R R
Epoxy-ur ea- X-form ' 6:1 A

for mal dehyde -« Epoxy- phenol i c Al pha to X-form 12:1

A g ? insitu Epoxy- phenol i ¢

X-form 12:1 A A - reusable

wi t hout overléoati ng B - reqgbitt$3 overcoating for reusahility

1,116, 553 EXAMPLES 117-127. formed. The quality
varies, as does the num 5 A variety of pkaiges arc made which are ber &
of inmages made with various plates. r eusablleyaind a Rowpdlity son i s nade aday

othe

of the Resul tResiof tests on r dugalbivininey ofWdight Ragpyer -  Ratingfrage qual ity

. o . ; . e
of the first anglliplg?ys-éhcjlforltl?ges (A?p%ﬁ‘?odb&‘and unovcrbc/pat ed plateg arc indicat ec? over

in the belowta in situ Resin’to Number of ing
Eval uati on Eval uation - Pht hal ocyani ne’ Pht hal ocyani ne ?i‘c'lf.
| mages of WHopwsphenolic - ofX-forst antlResi n A Ratio '
Made | mage : | page - Epi depyg 168/50 4 X-form
31 ggtpodyphenotic K A Epi dene 168/ 50
and X-form Epoxy-phendli25: 1 Beta form 7 6/1 A A A
/)A(\-for m and Ph,g\xrwllcdl te 571KX-form 6:1 6/1 » A

Epoxy-urca X-form 6/1 A

formaldchyde resin .
Epoxy-phenolic Alpha to X-form 12/1 A
Epoxy-phenolic X-form 12/1

* A — good reusability
B — fair rcusability

- C — poor rcusability



Al pha to beta in situ Epoxy- phenol i c 6:1 5

A A X-form and Epoxy- phenol i c 6:1

5 Y - W —A———torm-ant————Fpaxy-phenolic.

4:1 ' 5 A A Beta form and
Epoxy- p,hcnol;c 6:1 _ 5 A A
X-form and Phenolic 6:1 5 A A
X-form and epoxy-urea f or mal dehyde 6:1 5
A A Al pha to X-for mli,.1m6§i3tu and Epoxy- phenol i ¢

127 1 Exami 06——116 mmatc soluu(m\ 87 15 sglg by the ,10
Epoxy Phenol i ¢ Some of the pi\zm nductive layers wer i‘nlnnml Pmccsmnrr &pply Company. After A

;© overcoated pLafpes more readilA for ra€ibYityJQIRE [BGESon is mixd b0t twdNdriys drawn t o
cour copendi ng appk.iwhile maay, of'lfhekqslratﬁaélcaﬂ'tml a0, Tﬂu@ps gnmghie s@ition Saildpd. Dis
cati on No. 2893J°BBMESH SN by PYUNINE e HOLSHHR MRBEA @Bt &y gfwdown

e aUng i tande Trom mx W in-~ \usipg a um Iy
unsubst i tuted HEFEhaY fef cnbkloRtse mf\pmt £ X TR AL of Birids el Curd i -
pht hal ocyani ne shu]u.Gb(aﬂlh]ﬂlC(S cthanol. To this solution bclow:

pl at e of cl ai misladded 2.5 whiereida-1s aingltizer (a di-
pht hal ocyanine is in the X-crystalline form 15 VWHAT WVE CLAIM [ S: -

of unsubstituted netal -frec phthal ocyani ne. 30Reslm tol. An_Reusability

el ect r ophot ogr aphi | ate conpri si 6. .The ﬁ’wi‘f nec| gtk qr Withopt wher ej n
said a phot ocondg [)l r{p PSP pht Al IMMMe isin
t he al pha crystal |l Epigent 06850 cyani-Renand a bi nders:paterial wherein the of
u isubstituted netal -free phthal oc ani ne. rati o_of phthal ocyanine to

bi nder material onErideng 168 | ks B‘P claim1 or*Zlwherein sa gd 20 a dry
wei ght basis is frgmale sAkto 1: 3epem Pphthal ocyang.pne is in thg beta

15

crystalllne form 35 2. The plate of claim1l wherein said binder of
unsubstitut ed net aFrofy-Rlisng¥at hal odymajinécta  mater$:hl is an orfyanic resin
—Binder. 8. The plate of dAy“precedi ng cl ai m wherein 3. The

plate of claim 1l ofpody-phstiei N saixdfornsai d phot ocongluctive layeg is a '
sel f-supporting pht hal ocyani ne i s unsubstitut ed | ayer.

Epoxy-phenolic X-form

Epoxy-phenolic Beta form 6:1 A

Phenolic ' X-form 6:1 A

Epoxy-urca- X-form 6:1 A

formaldehyde
Epoxy-phenolic Alpha to X-form 12:1 A
: in situ _
Epoxy-phenolic X-form 12:1 A

A — reusable without overcoating

B — requires overcoating for reusability
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117- 127 ] ]
variety of plates are made which are
pl at es.
on reusdbility of both over-

formed. The quality varies,

reusabl e and a conparison is nmade of the
i nhdié,560al "'ty of the first and | ast images

1,116, 553

ber of

5

In

coat ed and unoverﬁ}g__\%&g 1Wﬁfﬁ§ are indif&_g]g Glm2 lit
in €he bel ow oy €af plates arc made which are cie%ﬁ ﬂuax

e

ber of

varies, as dqes the num-
mhdd with valbliF pRikes.0

5

Eval uat i onreusablEviad wabmpmison is ‘madehgfhdt oc yRasblne! tests on reufdbilityadf deyianmirne

| mages imagcquafify &ft the first and glpst | iggges coated ﬁd’“lgﬁ@?“t‘f:d plates arc indicated Rat | o
Made | ma ' 8‘7 %16 below tables 5
ge Epi dene 16 X-form
3:1 35 . tA . Epi dene 168/50
and X-form ) * 05 esin to Number o Evalqauon A Eva uation A
o Phthalgc allll'(l:i:. : alocyanine Images of First of Last
X-f-orm and and K@ihdl te 5 atio Made Image Image 10
A Al pha— 6:1
5 EﬁfﬂFlﬁ&ﬁo A L X-fgrmand Epoxy- phenol i ¢
6: | o Seborm A A X- f ar m*and
Epoxy- phenol i @Epidenc 168/50 4:1 5 A A
Beta form and and X-foffpoxy- phen®35ilc 7 6: 1A A 5
A Y, X-form and Phenoli c- 6:1 5
N-fprm and
A Ardhice 511K X-formapd epoxy-4rea A formal dghyde | _
6:1 5 o A - A Al pha to X—formlgo
situ an@k@po&?ﬂPHENQIic _ 12:15 s 5 A A
A . X- f omRpppgenolic Epoxy®*Phenol i ¢ 12:1 A 5
A  X-fdm and overcoat ed pl ates
Epoxy-phenolic 6:1 5 : A A 25
X-form and
~ Epoxy-phenolic 4:1 5 A A
: Beta form and
Epoxy-phenolic 6:1 5 A A 30
X-form and Phenolic 6:1 5 A A
X-form and epoxy-ureca
formaldchyde 6:1 5 A A 35
Alpha to X-form in situ
and Epoxy-phenolic 12:1 5 A A
X-form and 40
Epoxy Phenolic 12:1 5 A A
* overcoated plates
45
A — very good images
Attention is drawn to our copending app}i- 4. The plate of claim 1 or 2 wherein said 25
cation No. 2593/68 Scrial No. 1116554 which  phthalocyanine is an unsubstituted metal-free 50
relates to the X-form of metal-free phthalo- phthalocyanine.
cyanines. -5, The plate of claim 1 or 2 wherein said
phthalocyanine is in the X-crystalline form
15 WHAT WE CLAIM IS:— of unsubstituted metal-frec phthalocyanine. 30
1. An clectrophotographic plate comprising 6. The plate of claim 1 or 2 wherein said
a photoconductive layer containing a phthalo- phthalocyanine is in the alpha crystalline form
cyanine and a binder material wherein the of unsubstituted metal-free phthalocyanine,
ratio of phthalocyanine to binder material on 7. The plate of claim 1 or 2 wherein said
20 a dry weight basis is from 1:1 to 1:20. phthalacyanine is in the beta crystalline form 35

2, The plate of claim 1 wherein said binder
material is an organic resin binder.

3. The plate of claim 1 or 2 wherein said
phthalocyanine is. unsubstituted.

of unsubstituted metal-free phthalocyanine.
8. The plate of any preceding claim wherein

said photoconductive layer is a sclf-supporting

layer.

EXAMPLES —
as does the num
i mages made with various
Results of tests
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A - very good inmages Attention is drawmn to our copending appli- 4.
The plate of claim1l or 2 wherein said 25 cation No. 2593/68 Serial No.
1116554 whi ch—phthaleeyanine—ts—amunsubstiT- -al -free: - ret at gs--t-o——
the X-form of netal-free phthal o- phthal ocyani ne. cyani nes.

5. The plaje of claiml or 2 wherein said

pht hatocyanine is in the X-crystalline form 15 WHAT WE CLAIM | S: -

of unsybstituted netal -free pht r]a}!lé)gsgani.ne. 30 1. An

el ect rophotographi-c—pl-ateconprisidg—6—TFhe plateof-claim—i—or 2

wherein said d’-xP‘h!olt-:btldﬁd@tt i ve | ayeprmedritiai qilitg vaicphs tiad the num- 5 9. The |
[

phthal ocyahi ey, s Fite e apgharer gt A pngssori v -%?fﬁ""ﬁo Phd @ binder nes of
mat eri al ir\é‘fﬁ@rc{%!uﬂyt)fr‘% _(ﬂfst URP U (81; m!-g&%t e&lmf@?n@i un \tc?tgat lhgl gm%ﬁkté@ rati d1(), The
of pht hal ocyanine to binder material @nhe bélow kib@:plate of claiml1l or 2¢ wherein sa
wherein said 20 a dry weight basis is from 1: 1 to 1: 20. tioned on ¢
pl t hal ocyanine is in the beRaiftysSt aNbhie of OFr NEvalBRion  FRalualib€ pl ate of 11, The
claim 1 wher @hthal@ginthe bi ndePhthadfeyanins ub3higtut ed ofeFial - f r eeofphsthal ocyani ne S TET e

material is ambrg@hi c resin Rgiivder. Made Ingge The plmase of any o ncslsz'oéh:a.
precedi ng clq 'H&Mﬁ‘&r@t{ n 3. The plate of clTaim T or Z wherein said 5 to30 mi
sai d phot ocondugeliiVveé | ayer is3a self-suwpporting a phthal ogyanine is 13.They
unsubsti t ut e&j_..1 16850 | ayer. said protos
1,116,553  ®=priane % , 9 9. The,plate of cl & MpuoRcondu
wherein the t AFER™™ 23 A™bthod fof the production o Ioan ness of sarrf:vdrcoming
phot oconduct kuerd aer is from clectrophotographic plate which greater tha
conpri ses 15AtaBit7 571 crons.  6:1 5 A mxifAg inaliquid I“‘flspfll‘?[‘g;_‘
medi um a phthal ocyanine 10. The plate of any of claims 1 to 7 and @ i binder
bi nder resi an‘ZEb hn “;L.l o of phihal ocyani gc A A 5 Wwherein salichis filr
phot oconductive layer is posi- to binder on a dry weight basis being frigwen co
55 . XAorm and tioned on a supporting substrate, 11 g s
1:- 20, deposFPeHghadicd 1iquid®ix on a °. a A 11, Thes consisting

pl ate of cl akfmlihawherein said conductive supporting substrate, allow agrs mcth
sai d suppor Epdxgpsuist rate i s4dl ectricably condustive. |Aquid portion ofposys, phe

from and foﬁ?ﬁ‘ 17. The

said mix to evaporate there- 12. The plate of claim9 wherein the thickSBIymers
g%’}?cgfﬁ reby a syhstantialky solid 410 ness,of said 30 whercin the

phot oconduct | Ve ayer is from photoconductive layer in electrical contachore th
wth 60 X-form and Phenolic 6:15 to 30 Aicrons. A A than IO"”lolj
said substra & i and cooxy-urca : 13. The plate of any preceding whlci;'cinrsl‘;;
cl ai m wher ei ﬁr,ga‘;;gg;dc%é i€t hog.;of claims 23 whergin said 4 35 19, The
sai d photoconductive | ayer is overcoated. phot oconducti ve | ayer is isfrom1:6
over coat ed. Alpha to X-form in situ 14. Thepl ate of claim 10 wherein sai ¢ & »
25. A proces¥drBostpiepiifg a 1'attent el ecfro- A A 15 *;‘;fpgcf“ ol
phot oconduct ¢ ¥g.,| ayer is provided with an static charge pattern o0ngaphthalocyan
phot oconduct Epeey Phdnolic 12:1 5 overcaating theAthickness of  liquid medit
which is net—tayer—conmprisinyga phthatocyanime—amd—an- ' ;f’”:?’mﬂ(‘):p
greater than, g‘gleecogy(@&stgsr of the thickness of organic binder, the ratio ¢ th the mi
pht hal ocyani ne 10 t he phot oconductive | ayer. 45 21, The
bi nder on a dr+ weight inkasi s being from 1:1 15. liquid medi
The plate of any preceding claimwherein to 1: 20, which conprises 22. The

; . . . . ! . hotoconduc
el ect r ost africhdh ligydrawn to our copending appli-20 4.SHicChldd 6fde@dimiiSora2 ehtpsd st i 26 | y i;(lgl;;gon;::f;

i nsul at i mgor ¥si2493/6h8arigi ¥y L5145 X Yhith e rohihaldeyenigs o's iam gnsg bstigdtel ayotal-free7 0 50 photographi
whi ch i s™S A9 151 ¥ilHigy ‘gﬁ'ég "ﬁﬁc&él&mﬁ;t_ Wh?afﬁl‘gﬁﬂ“& 0.8, Rattern of activating ‘
_ . plate of claim ™1 or 2" wherein sal

Cyanings.. . .
el ect roma(vgnecu c radi- phthalocyanine is in the X-crystalline form izf,l&}f
15 WHAT WE CLAIM IS:— . of unsubstituted metal-{rec phthalocyanine. 30
1. An clectrophotographic plate comprising 6. The plate of claim 1 or 2 wherein said

a photoconductive layer containing a phthalo-  phthalocyanine is in the alpha crystalline form
cyanine and a binder material wherein the  of unsubstitutcd meral-free phthalocyanine,
rafio of phthalocyanine to binder material on 7. The plate of claim 1 or 2 whercin said
20 a dry wecight basis is from 1:1 1o 1:20, phthalocyanine is in the beta crystalline form 35
2. The plate of claim 1 whercin said binder of unsubstituted metal-free phthalocyanine.
material is an organic resin binder. 8. The plate of any preceding claim wherein
3. The plate of claim 1 or 2 wherein said said photoconductive layer is a sclf-supporting
phthalocyanine is unsubstituted, layer,

OO Y



position conprising a phthal ocyani ne. ation.
16. The pl ate of any pr ecedi ng cIalnlmhereln 26. A process for forn1ng a
| at. ent el ectro-_ . - == e e 3 S -6 1 L .
The group —~—STaArd e Charge pattern on an electrophotographlc

25 congisting of polystyrene, silicones, acrylic plate conprising a

phot oconductive | ayer of 75 esters, nethacrylate
esters, polyvinyl aliphatics, phthalocyanine and a binder in electrical
con- epoxys phenq;hi@sss acr ylonitriles, m xturesiand

fact_w.th a-supporting s te, the

ihe NGNET U5 ¢ plaid of ¢ dlnl 8 whercin the lthh- cti

160 pol yrers th?r?\eolfsud photoconductive layer 1i7fr0n1|_ cluln@‘ﬁt ﬁ@lgﬁ; j'&vl(fctﬁ girﬁﬁg on a
odﬂ’(ych\BI ght - 51 75 microns. nﬁll;_.,aﬁl% liddid moﬁ%ﬁﬁ d?ﬂlmcd ai s
igagicd bei ng from Tik: pidretod aby o2Q:Jaimshil o T ORMAd a binder resin, the ratio of ph@Qocyanver ei n

t he el ect riTaivhereas jaigk P\n“tyldww‘séﬂw blmderto ?}PCICS ﬂeqféd‘tc’lghis'fﬂalf beipg frgm 55

char g' ng t he”“”rf’n%’; bsllpllgy Zl::lbsuligcwhcre n said con th(:txlvc ﬁlééﬁffrign%k@lﬁldcqji@ n%ﬁi, éhm cm

u Fef erably nogEronmOBEbsEkd N RlchAMEY chliucgr! d cﬁf;di’n ﬁ@@ﬂoﬂ:@xporam there-
han 10[ er I‘ ohnt.anw plate of claim 9 wherein the thick- from&ad (brihiay eierctiye sabspatidlle satid of
“activating lel g:@st fplosaid photoconductive layer is from photcrg@xducqrypelaygpqng{cgnca ontg_ﬁyvuh 60

mi said substrate.
preceding cl f?ﬁ rgﬁ%];l cccﬁrg; c%t:m Qg in 24, The methqd of claim 2 %@&iﬁlsgdsal d
ratio is f romud-/lph inuamc er is overcoated. A ho@]cﬁlq SKiRARRL QRMMIC Process
wherein 14, Ihc platc of 3im 101®herebh&idl atze Hfpretsaionfdminghcited:relcsdd-d rati o
the plate a4 pﬂo@q:onqiuct]{q Lyyes | ip gtrgvideh | Wigh @haptg@dchargganattcm on a p‘lotoconductlvc 65 s
from1l: 6 to 9rcreopsng the thickness of which is not a?cbraﬁ to be
chqt(;l' han onc quarter of the thl%GSs B\f }5 amnc to
reproduced the photoconductive layer. ﬁla d ﬁzcnf %as oxlnolr?l of a
and devel O{)EdlS Whd flate & lagCiirécedii@y daym whtkdid a(".bt dbtg which compriscs clcctrostat:cally
phot ocondué? i %ig qu er @bstaanallyeixselemngopmt ghargingppid 1 mg p,adr eipojingssaid layer 70
graphic pl at g Eorm Enhr%lé%l W‘ﬁ]ha)gP‘ﬁ‘g toj pattern of aglva %clcctromagncnc radi~

Owltl OMPrisi anince, ation,
el ect rophot 0 (]Thccpl 5&& \93? fatntwherein 26. A process for 4&mm9ut1m1tQ:QM?0m ne and
an organic I‘s@xﬂlbhldcrl ifla rdlin su&a:dri}oazttee rourC| @ktchdrgel parpASEACklcdioph@@Sdphit Wi Ce
90 25 consisting of folyiﬁyr engi dlhmeeh wnqyllendlhaf]t; EFeﬂPfamgcg BEOI ﬁmiweol? rif n&5
SLers, phthalocyanine and a binder in eicctrical o
thr Ough a Cqu Lér g;n &gﬁﬁgﬁx’cgffg ﬁtﬁé{’ @mlx rcs an tact with a su ortmg subsé;atc the rau n?' nder
X pitlliR antTE a0 Di TBGE wAgvel opi ng

hich

mat eri al on am Wners Wedr@h)
being from 11 Tie ibtathﬁI a@n(ﬂrefcﬂfngﬂ &@nﬁ zﬁlyEbEmg IfﬁBl&nEI to 1:20, which com-
with the n?%\mcemtthveqke | posistihurg efisaid binder  priscs cl@ﬁgfoleICdbft clopingt dgr pip- ¢ 80

10®ohm/cm, preferably mogay cond teq$nd (qxges
plates as cl 6@1 rﬂé‘l@’c})}}:@nn/ Y RS said layer Mﬁf&%ﬁ(ﬂ?aawatmg ccctg 20

wherein said ¢ agg ‘}E&sgpggaryrgcgd,A Y B hﬁ%Eé?x!:t

l'iquid nmedi umhcﬁmaaxﬂﬁkdbaﬁllfroﬁolr 4S@I16200 €SI N. 27. An electrophotographic process wherd. The
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