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[57] ABSTRACT

An electrostatographic developing material compris-
ing particles, said particles including finely divided
electroscopic toner material and a minor proportion
based on the weight of said toner material of at least
one finely divided compound selected from the group

- consisting of phthalic acid, isophthalic acid, tereph-

thalic acid, the metal and ammonium salts thereof;
and a method-of electrostatographic development em-
ploying said developing material.

13 Claims, No Drawings
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1
IMAGING COMPOSITION

BACKGROUND: OF THE INVENTION »

This invention relates in general to-an electrostato-
graphic developing material and, more particularly, to
improved imaging materials, their manufacture and
use. ‘

The formation and development of images on the
surface of photoconductive materials by electrostatic
means is well known. The basic xerographic process as
taught by C. F. Carlson in U.S. Pat. No. 2,297,691, in-
volves placing a uniform electrostatic charge on a pho-
toconductive insulating layer, exposing the layer to a
light and shadow image to dissipate the charge on the
areas of the layer exposed to the light and developing
the resulting latent electrostatic image by depositing on
the image a finely divided electroscopic material re-
ferred to in the art as ““toner”. The toner will normally
be attracted to those areas of the layer which retain a
charge, thereby forming a toner image corresponding
to the latent electroscopic image. This powder image
may then be transferred to a support surface such as
paper. The transferred image may subsequently be per-

manently affixed to the support surface by heat. Other’

suitable fixing means such as solvent or overcoating
treatment may be substituted for the foregoing heat fix-
ing step. _
Many methods are known for applying the electro-
scopic particles to the latent electrostatic image to be
developed. One development method as disclosed by
E. N. Wise in U.S. Pat. No. 2,618,552 is known as *‘cas-
cade” development. In this method, developer material
comprising relatively large carrier particles having

finely divided toner particles electrostatically clinging

to their surface of the carrier particles is conveyed to
and rolled or cascaded across the latent electrostatic
image bearing surface. The composition of the toner
particles is so chosen as to have a triboelectric polarity
opposite that of the carrier particles. In order to de-
velop a negatively charged latent electrostatic image,
an electroscopic powder and carrier combination
should be selected in which the powder is triboelectri-
cally positive in relation to the carrier. Conversely, to
develop a positively charged latent electrostatic image,
the electroscopic powder and carrier should be se-
lected in which the powder is triboelectrically negative
in relation to the carrier. This triboelectric relationship
between the powder and carrier depends on their rela-
tive positions in a triboelectric series where the materi-
als are arranged in such a way that each material is
charged with a positive electrical charge when con-
tacted with any material below it in the series and with
a negative electrical charge when contacted with any
material above it in the series. As the mixture cascades
or rolls across the image bearing surface, the toner par-
ticles are electrostatically deposited and secured to the
charged portions of the latent image and are not depos-
ited on the uncharged or background portions of the
image. Most of the toner particles accidentally depos-
ited in the background are removed by the rolling car-
rier, due apparently, to the greater electrostatic attrac-
tion between the toner and the carrier than between
the toner and the discharged background. The carrier
particles and unused toner particles are then recycled.
This technique is extremely good for the development
of line copy images. o
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Another technique for developing electrostatic im-
ages is the “‘magnetic brush” process as disclosed, for
example, in'U.S. Pat. No. 2,874,063. In this method, a
developer material containing toner and magnetic car-
rier particies is carried by a magnet. The magnetic field
of the magnet causes alignment of the magnetic carri-
ers in a brush-like configuration. This ‘“‘magnetic
brush™ is engaged with an electrostatic image bearing
surface and the toner particles are drawn from the
brush to the electrostatic image by electrostatic attrac-
tion. Many other methods such as “touchdown’ devel-
opment, as disclosed by C. R. Mayo in U.S. Pat. No.
2,895,847, are known for applying electroscopic parti-
cles to electrostatic latent images to be developed. The
development processes, as mentioned above, together
with numerous variations, are well known to the art
through various patents dnd publications and through
the widespread availability and utilization of electro-
statographic imaging equipment.

In automatic xerographic equipment, it is conven-
tional to employ a xerographic plate in the form of an
endless imaging surface, which is continuously rotated
through a cycle of sequential operations including
charging, exposing, developing, transfer and cleaning.
The plate is usually charged by means of a corona gen-
erating device of the type disclosed by L. E. Walkup in"
U.S. Pat. No. 2,777,957, which is connected to a suit-
able source of high potential. After forming a powder
image on the electrostatic latent image during the de-
velopment step, the powder image is electrostatically
transferred to a support surface by means of a corona
generating device, such as the corona device men-
tioned above. In automatic equipment employing a ro-
tating drum, a receiving surface, to which a powder
image is to be transferred, is moved through the equip-
ment at the same rate as the periphery of the drum and
contacts the drum at the transfer position interposed
between the drum surface and the corona generating
device. Transfer is effected by a corona generating de-
vice which imparts an electrostatic charge to attract the
powder image from the drum to the support surface.
The polarity of charge required to effect image transfer
is dependent upon the visual form of the original copy
relative to the reproduction and the electroscopic char-
acteristics of the developing material employed to ef-
fect development. For example, where a positive repro-
duction is to be made on the positive original, it is con-
ventional to employ a positive polarity corona to effect
transfer of a negatively charged toner image to a re-
ceiving surface. When a positive reproduction from a
negative original is desired, it is conventional to employ
a positive charged developing material which is re-
pelled by the charged areas on the plate and deposits
on the discharged areas to form a positive image which
may be transferred by negative polarity corona. In ei-
ther case, a residual powder image usually remains on
the plate after transfer. Before the plate may be reused
for a subsequent cycle, it is necessary that the residual
image be removed to prevent “ghost images” from
forming on subsequent copies and to prevent residual
film buildup on the photoreceptor. In the positive to
positive reproduction process described above, the re-
sidual developer powder is tightly retained on the plate
surface by a phenomenon that is not fully understood
but believed to be caused by an electrical charge that
prevents complete transfer of the powder to the receiv-
ing surface, particularly in the image area. Discharge is
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substantially neutralized by means of a corona generat-
ing device prior to contact of the residual powder
image with a cleaning device. The neutralization of the
charge enhances the cleaning efficiency of the cleaning
device.

Various electrostatographic plate cleaning devices
such as “‘brush” cleaning apparatus and “web” type
cleaning apparatus are known in the prior art. A typical
brush cleaning apparatus is disclosed by L. E. Walkup
el al. in U.S. Pat. No. 2,832,977. Brush type cleaning
means usually comprise one or more rotating brushes,
which brush residual powder from the plate into a
stream of air which is exhausted through a filtering sys-
tem. A typical web cleaning device is disclosed by W.
P. Graff, Jr. et al in U.S. Pat. No. 3,186,838. As dis-
closed by Graff, Jr. et al, removal of the residual pow-
der from the plate is effected by passing a web fibrous
material over the plate surface.

The sensitivity of the imaging member to abrasion,
however, requires that special precautions be exercised
during the cleaning phase of the copying cycle. For ex-
ample, pressure contact between cleaning webs and im-
aging surfaces must be kept to a minimum to prevent
rapid destruction of the imaging surface. Although
thick protective coatings would protect the imaging
surfaces for longer periods of time, the electrical prop-
erties of the photoconductive layer impose certain limi-
tations as to the acceptable maximum thickness of the
coating. Since thick protective coatings are normally
applied by conventional coating techniques, including
the use of a film forming material suspended in a sol-
vent, considerable inconvenience, expense and time is
involved in removing the photoreceptor from the ma-
chine, preparing the eroded photoreceptor surface for
reception of a new coating, applying the new coating,
allowing the new coating to dry and reinstalling the
newly coated photoreceptor into the machine. Certain
extremely thin films, applied to the imaging surface as
a pretreatment or in situ during the machine sequence,
have been successful, however, the art is constantly on
the lookout for improved films or at least practical al-
ternatives. Further, for reasons which are not entirely

“clear, toner particles are frequently difficult to remove
from some photoreceptor coating materials, and toner
accumulation causes deterioration of subsequent im-
ages formed on the photoreceptor surface in reusable
imaging systems. Thus, there is a continuing need for
a better system for protecting imaging surfaces, devel-
oping electrostatic latent images and removing residual
developed images.

DESCRIPTION OF PREFERRED EMBODIMENTS

It is, therefore, an object of this invention to provide
a system, employing any of the foregoing development
techniques, which overcomes the above noted deficien-
cies.

It is another object of this invention to provide an
electrostatographic developing composition which fa-
cilitates transfer of toner particles from an electrostatic
imaging surface to a receiving surface.

It is a further object of this invention to provide a de-
veloping composition which promotes removal of toner
particles from imaging surfaces by cleaning devices.

It is a still further object of this invention to provide
a developing composition which reduces mechanical
abrasion of electrostatic imaging surfaces.
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It is another object of this invention to provide a de-
veloping composition which promotes the formation of
dense transferred toner images.

It is a further object of this invention to provide a de-
veloping composition which- enhances the electrical
stability of electrostatic imaging surfaces.

It is still a further object of this invention to provide
a treatment system which provides electrostatographic
imaging surfaces having physical and chemical proper-
ties superior to those of known electrostatographic im-
aging surfaces.

It is yet a further object to provide a system employ-
ing a developing process utilizing a novel developing
composition.

The above objects and others are accomplished, gen-
erally speaking, by providing a system employing a re-
usable electrostatographic imaging surface having
maintained thereon at least one compound selected °
from the group consisting of phthalic acid, isophthalic
acid, terephthalic acid, the metal and ammonium salts
thereof. .

It is not understood why maintaining a thin film of the
defined compound on an imaging surface in a repete-
tive system effectively protects the imaging surface, fa-
cilitates image development, developed image transfer,
removal of residual toner and minimization of toner
filming or buildup on the imaging surface. Since the
above defined compounds are not known for their lu-
bricating or friction reducing characteristics, their effi-
cacy for the intended purpose was unexpected.

The selected compound can be applied to and main-
tained on the imaging surface by a variety of tech-
niques. It can be dry dusted onto the surface by a pow-
der puff, dry aerosol, brush, etc., and, as with all tech-~
niques discussed herein, reapplied intermittently or
continuously to maintain an effective layer on the im-
aging surface. It also can be applied as a film to the im-
aging surface via a solution or dispersion of the same
in a fugitive vehicle or solvent. Further, it may be ap-
plied by way of contacting the imaging surface with a.
web, impregnated or coated with the selected com-
pound and effecting relative motion between the web
and the imaging surface. The compound may also be
applied by rubbing a bar of the compound either di-
rectly against the imaging surface or by having a rotat-
ing brush or web rub against such a bar and permitting -
the fibers to transport the compound to the imaging
surface.

A particularly preferred technique of applying the
compound to the imaging surface is by incorporating
the compound, as an additive, in an electrostatographic -
developer composition. Such a composition comprises
particles including finely divided electroscopic toner
material and a minor proportion based on the weight of
the toner, of at least one finely divided compound of
the group defined above. ‘

The additive material must be in a form so as to be
available to film or coat the imaging surface. By the
terms “film or coat” is meant either a continuous or
discontinuous layer of the additive on the imaging sur-
face. This layer must be present to an extent sufficient
to lubricate the imaging surface or to provide a surface
having a free surface energy significantly less than that
of the imaging surface per se.

The additive is best applied in a form discrete or dis-
tinct from thé toner material, for example, as individual
powder grains or platelets.
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In one manner, the objects of this invention are ac-
complished through a cyclic imaging and development
process comprising forming an electrostatic latent
image on an imaging surface; developing said latent
image by bringing an electrostatographic developing
mixture within the influence of said latent image, said
developing mixture comprising particles, said particles
including (1) finely divided electroscopic toner mate-

rial and (2) at least one finely divided compound se--

lected from the group consisting of phthalic acid, iso-
phthalic acid, terephthalic acid, the metal or ammoni-
umm salts thereof, removing at least a portion of at
least any residual developed image from said imaging
surface; and repeating the process sequence at least
one additional time.

Because terephthalic acid is considerably more effec-
tive than either phthalic acid, isophthalic acid, or its
own metal and ammmonium salts and the metal or am-
monium salts of phthalic acid and isophthalic acid, it is
the preferred additive of the present invention. It is in-
tended by the phrases metal salts and ammonium salts
of phthalic acid, isophthalic acid and terephthalic acid
to describe the monovalent mono- or dicarboxylates of
said acids. In addition, in the case of di- or polyvalent
metals, such acid salts include the carboxylates of one
or more acid molecules. Representative of some of
these metals are the alkali metals--lithium, sodium, po-
tassium, rubidium, cesium; and the alkaline earth
metals--magnesium, calcium, strontium, barium. Salt
forming metals of the above acids also include such ele-
ments as zinc, cadmium, aluminum, Fe***, cobalt,
lead, silver, Cu**, and nickel.

When the developer composition of the present in-
vention is employed for general copying purposes,
there may ultimately build up an excessive thickness of
the additive on the imaging surface. This buildup can
interface with effective imaging and development. Ex-
perience has shown that the average film thickness
should not be permitted to exceed about 200 A. Any
effective means can be employed to maintain the
buildup within the limits indicated. Whatever means is
employed, it must not be so effective as to completely
remove the additive film or coating. As an approximate
lower limit, the means must permit a coating or film
having an average thickness of at least about 1 A to re-
main on the imaging surface. As examples of means ef-
fective for this purpose, a cleaning member, e.g., a ro-
tating brush, a web or a wiper blade, may be employed
with sufficient force and friction to prevent excessive
buildup; or the technique of employing a mildly abra-
sive additive in conjunction with the additive of this in-
vention, as taught in copending application Ser. No.
188,570, filed Oct. 12, 1971 in the names of Don B.
Jugle et al may be employed. The particle size of the
additive in general is not critical, however, gross parti-
cle sizes obviously will be less effective. Broadly stated,
a particle size range of 0.5 to 20 microns is preferred.

Concerning the broad relative proportions of the
toner material versus the additive of the present inven-
tion, functionally stated, the additive should be present

in a proportion at least sufficient to form an adherent -

deposit substantially uniformly distributed over at least
20 percent of the area of an imaging surface during cy-
clic use of the imaging surface. It is preferred that ap-
proximately 100 percent of the imaging area becomes
coated with the additive material. it has been found
that from about 0.01 to about 10 percent, by weight, of
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the additive based on the weight of the toner material
will achieve the foregoing degree of coverage. A partic-
ularly preferred ratio is from about 0.1 percent to
about 4.0 percent, by welght based on the weight of
toner:

The toner material of the present invention may be
any electroscopic toner material which preferably is
pigmented or dyed. Typical toner materials include the
following resin materials: polystyrene, polyacrylic,
polyethylene, polyvinyl- chloride, polyacrylamide,
methacrylate, polyethylene terephthalate, polyamide,
and copolymers, polyblends and mixtures thereof. In
addition, the following are contemplated: gum copal,
gum sandarac, rosin, rosin-modified phenol formalde-
hyde resins, epoxy resins. Vinyl resins having a melting
point or range starting at least about 110°F. are espe-
cially suitable for use in the toner of this invention.
These vinyl resins may be a homopolymer or a copoly-
mer of two or more vinyl monomers. Typical mono-
meric units which may be employed to form vinyl poly-
mers include: styrene, vinyl naphthalene; mono-olefins,
such as ethylene, propylene, butylene, isobutylene and
the like; vinyl esters, such as vinyl acetate, vinyl propio-
nate, vinyl benzoate, vinyl butyrate and the like; esters
of alphamethylene aliphatic monocarboxylic acids such
as methyl acrylate, ethyl acrylate, n-butyl acrylate, iso-
butyl acrylate, dodecyl acrylate, n-octyl acrylate,
methyl methacrylate, ethyl methacrylate, butyl metha-
crylate, and the like; vinyl ethers such as vinyl methyl
ether, vinyl isobutyl ether, vinyl ethy! ether, and the
like; vinyl ketones such as vinyl methyl ketone, vinyl
hexyl ketone, methyl isopropeny! ketone and the like;
polyester toner materials of the type disclosed in U.S.
Pat. No. 3,590,000; and mixtures thereof. '

Suitable materials employed as the toner will usually
have an average molecular weight between about 2,000
to about 500,000 and higher.

Any suitable pigment or dye may be employed as the
colorant if needed or desired. Examples include carbon
black, nigrosine dye, aniline blue, Calco Oil Blue,
Chrome yellow, ultramarine blue, duPont Oil Red,
quinoline yellow, methylene blue chloride, phthalocya-
nine blue, Malachite Green Oxalate, lamp black, Rose
Bengal and mixtures thereof. The pigment or dyes
should be present in the toner in a sufficient quantity
to render it highly colored so that it will form a clearly
visible image on a recording member. Thus, for exam-
ple, where conventional xerographic copies of typed
documents are desired, the toner may comprise a black
pigment, such as carbon black. Preferably, the pigment
is employed in an amount of from about 1 to about 30
percent, by weight, based on the total weight of the col-
ored toner. If the toner colorant employed is a dye, sub-
stantially smaller guantities of the colorant may be
used. :

When the toner materials of the present invention are
to be employed in any of the aforementioned develop-
ment processes, the toner should preferably have an av-
erage particle size by weight percent of less than about
30 microns. )

As indicated above, the compositions of the present
invention find utility in-all known electrostatographic
development systems. This includes systems which em-
ploy a carrier material, such as magnétic brush devel-
opment and cascade development, as well as systems
which do not necessarily employ a carrier material,
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such as powder cloud, fiber brush and touchdown de-
velopment. '

Suitable coated and uncoated carrier materials for
cascade development are well known in the art. The
carrier particles comprise any suitable solid material,
provided that the carrier particles acquire a charge
having an opposite polarity to that of the toner particles
when brought in contact with the toner particles so that
the toner particles cling to and surround the carrier
particles. When a positive reproduction of the electro-
static images is desired, the carrier particles are se-
lected so that the toner particles acquire a charge hav-
ing a polarity opposite to that of the electrostatic im-
age. Alternatively, if a reversal reproduction of the
electrostatic image is desired, the carrier is selected so
that the toner particles acquire a charge having the
same polarity as that of the electrostatic image. Thus,
the materials for the carrier particles are selected in ac-
cordance with its triboelectric properties in respect to
the electroscopic toner so that when mixed or brought
into mutual contact, one component of the developer
is charged positively if the other component is below

the first component in a triboelectric series and nega-

tively if the other component is above the first compo-
nent in a triboelectric series. By proper selection of ma-
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terials in accordance with their triboelectric effects, the

polarities of their charge, when mixed, are such that the
electroscopic toner particles adhere to and are coated
on the surface of carrier particles and also adhere to
that portion of the electrostatic image bearing surface
having a greater attraction for the toner than the car-
rier particles. Typical carriers include; steel, flintshot,
aluminum potassium chloride, Rochelle salt, nickel,

potassium chlorate, granular zircon, granular silica, fer-.

rites, methyl methacrylate, glass and the like. The carri-
ers may be employed with or without a coating. Many
of the foregoing and other typical carriers are de-
~ scribed in U.S. Pat. No. 2,618,552. An ultimate coated

particle diameter between about 50 microns to about
2000 microns is preferred because the carrier particles
then possess sufficient density and inertia to avoid ad-
herence to the electrostatic images during the cascade
development process. Adherence of carrier beads to
electrostatic drums is undesirable because of the for-
mation of deep scratches on the surface during the
image transfer and drum cleaning steps. Also, print de-
letion occurs when large carrier beads adhere to xero-
graphic imaging surfaces. For magnetic brush develop-
ment, carrier particles having an average particle size
less than about 800 microns are satisfactory. Generally
speaking, satisfactory results are obtained when about
1 part toner is used with about 10 to about 1000 parts
by weight of carrier in the cascade and magnetic brush
developers.

The developer compositions of the instant invention
may be employed to develop electrostatic latent images
on any suitable imaging surface, including conventional
photoconductive and nonphotoconductive surfaces.
Well known photoconductive materials include vitre-
ous selenium, zinc oxide, organic or inorganic photo-
conductors embedded in a nonphotoconductive matrix
or inorganic or organic photoconductors embedded in
a photoconductive matrix or homogeneous Organic
photoconductor, typified by PVK/TNF photoconduc-
tors or the like. Representative patents which disclose
contemplated photoconductive materials include U.S.
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8
Pat. Nos. 2,803,542; 2,970,906; 3,121,006; 3,121,007
3,151,982 and 3,484,237
In the process of the present invention conventional
means may be employed to clean or remove residual
toner from the imaging surface after developed image

transfer to a receiving surface. These means include. .
any type of fiber brush, woven or nonwoven web, resil-

jent porous material, etc. A particularly preferred
cleaning means is one or more doctor blades placed ei-
ther in a chiseling or wiping attitude and the blade may
or may not translate laterally across the imaging sur:
face during cleaning. The pressure of the cleaning
means may be adjusted not only to most effectively re-
move residual toner but also to prevent the additive
material from deleteriously building up on the imaging
surface. Typical blade materials include inflexible and
flexible organic or inorganic materials, such as alumi-
num, copper, polyurethanes, Teflon, polypropylene,
natural rubber, polysiloxane rubber, cork, etc.

Satisfactory results have been obtained in one system -

employing a single synthetic rubber blade, operating in
a chiseling attitude with a blade pressure.of about 0.06
pounds per linear inch against an endless photoceptor
sur'face having a speed of about 6.6 inches per second.

DESCRIPTION OF PREFERRED EMBODIMENTS

The following examples further define, describe and
compare exemplary developing compositions and the
use thereof in a developing and cleaning process. Parts

and percentages are by weight unless otherwise indi- .-

cated.
EXAMPLE I
The vitreous selenium photoconductor drum of an

automatic copying machine is corona charged to a pos-
itive voltage of about 800 volts and exposed to a light .

and shadow image to form an electfostatic latent im-
age. The drum is then rotated through a magnetic brush
development station: The control developer ‘used in

this process comprises 2 parts toner; which contains @

commercially available styrene-n-butyl. methacrylate
copolymer, colored with carbon black, and about 100
parts of commercially available steel shot carrier beads.
These toner particles have an average particle size of

about 12 microns and the carrier beads an average par-

ticle size of about 125 microns. ‘
After the latent image is developed, the resulting
toner image is transferred to a sheet of paper at a trans-
fer station and removed means of a synthetic rubber
doctor blade held at a chiseling attitude to the photore-
ceptor. ‘ v . S
Initial copies reveal good copy quality in all respects,
however, after about 500 copies, image quality is mark-
edly inferior showing high background density, poor
image fill and decreased resolution. Inspection of the
drum reveals a significant toner film buildup on the im-
aging surface, _ L ‘
EXAMPLE II
The procedure of Example I is repeated except the

acid having an average particle size distribution of from
0.5 to 10 microns. The modification is effected by me-
chanically uniformly mixing 0.25 percent, by weight,
terephthalic acid based on the weight of toner, with the

toner. Thereafter, the toner and additive is mixed with

the carrier.

_developer is modified by the addition of terephthalic
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After 15,000 cycles, copy quality remained good in -

comparison with Example 1 and no deleterious toner
film buildup was seen on the photoreceptor.

EXAMPLE 1l

The process of Example 1 is repeated except the de-
veloper is modified in the same manner of Example II
by the addition of 2.0 percent phthalic acid having an
average particle size distribution of from 0.5 to 10 mi-
crons. ,

After 5,000 cycles, copy quality is better than Exam-
ple I with far less toner film buildup on the photorecep-
tor.

EXAMPLE IV

The process of Example I is repeated except the de-
veloper is modified in the same manner of Example 11
by the addition of 3.0 percent isophthalic acid, having
an average particle size distribution of from 0.5 to 10
microns. After 5,000 cycles, copy quality is noticeably
better than Example I with far less toner film buildup.

EXAMPLE V

The process of Example I is repeated except the de-
veloper is modified in the same manner of Example II
by the addition of 1.0 percent of the sodium salt of ter-
ephthalic acid, prepared by reacting 2 moles of NaOH
with 1 mole of the acid. The salt has an average particle
size distribution of from 0.5 to 10 microns. After 7,000
cycles, copy quality is significantly better than Example
I with far less toner film buildup.

EXAMPLE VI

The process of Example I is repeated except the de-
veloper is modified in the same manner of Example Il
by the addition of 0.25 percent of the calcium salt of
isophthalic acid. The salt has an average particle size
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distribution of from 0.5 to 10 microns. After 7,000 cy- -

cles, copy quality is significantly better than Example
I with far less toner film buildup.

EXAMPLE VII

40

The process of Example 1 is repeated except the de- -

veloper is modified in the same manner of Example 11 -

by the addition of 1.0 percent of the zinc salt of tereph-

thalic acid. The salt has an average particle size distri- -

bution of from 0.5 to 10 microns. After 7,000 cycles,
copy quality is significantly better than Example I with
far less toner film buildup. -

EXAMPLE VIII

The process of Example I is repeated ekcept the de-

veloper is modified in the same manner of Example II
by the addition of the ammonium salt of terephthalic
acid. The salt has an average particle size distribution
of 0.5 to 10 microns. After 7,000 cycles, copy quality
is better than Example I and there is 1ess toner bulldup
on the photoreceptor. :

EXAMPLE X
The process of Example 1 is repeated except that the
copier is equiped with a poly-N-vinylcarbazole photo-
conductive imaging member of a type disclosed in U.S.

Pat. No. 3,484,237. Here, as in Example I, toner film-

ing of the photoconductive surface of the imaging
member is observed after only 500 copies with notice-
able deterioration in copy quality.

.10

EXAMPLE X -

The process of Example IX is repeated except that
(a) the toner laden photoconduct;ve imaging member
of Example IX is replaced by a clean, unused imaging
member of thé same, composition, and (b) the devel-
oper is modified by the addition of terephthalic acid
having an average particle size distribution of from
about 0.5 to 10 microns. This latter modification is ef-
fected simply by mechanically uniformly mixing 0.25
weight percent terephthalic acid, based on the weight
of the toner, with the toner. Thereafter, the toner and
additive are mixed with the carrier.

After 15,000 copying cycles, copy quality remains
relatively uniform in comparison to Example I, and
toner filming of the photoconductive surface of the im-
aging member is negligible.

Although specific materials and conditions are set
forth in the foregoing examples, these are merely in-
tended as illustrations of the present invention. Various

other suitable components, additives, colorants, carri-

ers and development techniques, such as those referred
to above, may-be substituted in the Examples with simi-
lar results.

Other modifications of the present invention will
occur to those skilled in the art upon a reading of the
present invention. These are intended to be included
within the scope of this invention.

What is claimed is:

1. A developer composition comprising particles,
said particles including finely divided discrete particles
having a size of less than about 30 microns of electro-
statographic electroscopic toner material and a minor
proportion based upon the weight of said toner mate-
rial of discrete particles having a size of from about 0.5
to about 20 microns of at least one finely divided, solid
additive compound selected from the group consisting
of phthalic acid, isophthalic acid, terephthalic acid, the
metal and ammonium salts thereof.

2, The developing material of claim 1 wherein the ad-
ditive is the metal salt of phthahc acid, 1sophtha11c ac1d
or terephthalic acid.

3. The developing material of ¢laim 2 wherem the ad-

- ditive is selected from the group consisting of an alkali

metal salt, an alkaline earth metal salt, a zinc, cad-

. mium, aluminum, Fe***, cobalt lead, silver, Cu**, and
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nickel salt.

4. The developing material of claim 3 wherein the ad-
ditive is the sodium salt of terephthalic acid..

5. The developing material of claim 3 wherein the ad-
ditive is the calcium salt of terephthalic acid. :

6. The developing material of claim 1 wherein the ad-

- ditive is an ammonium salt of phthalic acid, 1sophthahc ‘

acid or terephthahc acid.

7. The developing material of claim 1 wherein said
additive is terephthalic acid.

8. The developing material of claim 1-wherein sa1d
additive is isophthalic acid.

9. The developing material of claim 1 wherein sald ‘
additive is phthalic acid.

10. The developing material of claim 1 wherem sald
developing material comprises from about 0.01 percent

- to about 10 percent by weight of said additive based on

the weight of said toner.
11. The developing material of clalm 1 wherem said
developing material comprises from about 0.1 percent
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to about 4 percent by weight of said additive based on
the weight of said toner. A

12. The developing material of claim 1 including
from 10-1000 parts by weight of carrier particles per
part of toner, said carrier particles being larger than
said finely divided toner material.

13. A developer composition comprising particles,
said particles including finely divided discrete particles
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having a size of less than about 30 microns of electro- = -

statographic electroscopic toner material and from
about 0.1 to about 10 percent by weight based upon the
weight of said toner material of discrete, finely divided,
solid additive particles of terephthalic acid having a

size of from about 0.5 to about 20 microns.
* * * * *



