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various methods have been practiced in order to disperse the charge controlling more evenly into a resin.
For example, a basic nigrosine dye is formed into a salt with a higher fatty acid for improvement of
compatibility with a thermoplastic resin. In this case, however unreacted fatty acid or decomposed product
s of the sait will be exposed on the toner surfaces 1o contaminate carriers or toner carrying member and also
cause lowering in free flowing properly of the toner, fog and lowering in image density. Alternatively, for
improvement in dispersibility of these dyes into a resin, there is also employed a method in which powder
of a charge controller and resin powder are previously mechanically pulverized and mixed before fusion
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~sizes which are 1/5 or smaller of the average particle size of the toner to
be used I n conbination. However, these conventional charge controllers are
liable to cause lowering in the charge controlling characteristic, when
subjected to nmechani cal collision ER® f78i6d2Bdn duri ng kneadi ng under heat

to change in tenperature and hum dity conditions. 45 Accordingly, when
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. 45 amount adapted to a developing system to be used.
in another aspect the invention aims to provide a developer capable of effecting development and
transfer faithful to latent images, i.e., a developer capable of realizing a high image density and a good
reproducibility of a haif tone without causing sticking of the toner to a background region, fog or scattering
of the toner in the neighborhood of latent image contour during development.

50 In another aspect the invention aims to provide a developer which retains initial performances without
causing agglomeration or change in charging characteristic of the toner even when the developer is
continually used for a long time.

In another aspect the invention aims to provide a toner which reproduces a stable image not readily be
affected by change in temperature and humidity, particularly a developer having a high fransfer efficiency

65 without causing scattering or transfer drop-off during transferring under a high humidity or a low humidity.

In another aspect the invention aims to provide a developer with good storage stability giving bright
colourful images.
In other aspects the invention aims to provide a developer which facilitates a cleaning step without
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In-order to have a toner acquire an electric charge, a nethod of utilizing
only the triboelectric chargeability of the toner per se has been known as
descri bed above. In this nethod, hQwey$feesd 20 chargeability of the toner
is small unless it contains an appropriate charge controller, the inmge
obtai ned by such a toner is liable to be acconpanied with fog. and uncl ear.
For this reaniad),abtatifg ©r Rdwsngh@eEledibtyiio Iasht irfagb-bfind slirfabd) GmlcB Glas igGodCixap GRarby
a novenent aderisizaparticaled & dageldpak withtho pRbbaIN Bsebt ohBigivegpettue ofst.t i cl es, a
carrier, a slircewtheosaspect decitvantioblamesetp poavida achhargé-inppantigy mmatbdal ioamember reprined if or
char gi ng. dheeyedreneging papaigjlityriat iartihg aprapprenvieie ambot ofiagatige ¢hgrge o atomait er i al or
nmenber feor i rpanothengspent. taruinventicardirhsytoi prquiie tan firgpreved chavaeemeartingi ratdtel etticlrigdoss o
a toner t hiiabledhdetesiatatedn itsyerfermpnee during @rong périod gtyse cand Whichygivesipright colewfulimages.i al
havi ng a chargeerslinarnrasery insrttion aips ograyded a tribpelegidcaliselipogablecnompositigh iplusiye of
cont ai n an? &Mefi fp dpelqping fel ImpgRg aphe C'@F@r"g@élﬂﬂ Imageyial of mefBer t\"(b‘hé'i’afacief'ﬁ'cs a
charge con®s¥Peiepd agew. i ni mj zed, whereby contami nation of a carrier

phot osenri t i \ﬁécmﬁ% fhe Rresept {npration iy fopes Tor Sevploping plogirgstatic impges By gedry FW\R’@W’!‘%{J
of char geadseM { ‘ES‘Pra‘EIP@?‘h F‘b’ﬁﬁdb‘:‘tﬁ'rp"?eat BANdeng %l%’a’d Lids ﬁgF“BS“?E?Sc@E §?"V@Ja"'d'”e

oot et e ?grbse?&’a"‘? e o t%ﬁ E;r” i
ss littl osc es
er h rant é’:‘f EF % riot

d ||
to a noye L@E' éﬁf‘ﬁ% p§ é:!ne % i y§?eon%am
sl eeve or 50 at 9)9&99 vi!lu ﬁaracterrstlcs
necessary éng tl‘rbsfgct ﬂ" QRéJ rgdt the'to éf'r‘a be&?ﬁ.'rt dgu@n éi J ound can
char ge- i gy § 4dad pasivh b weg so can be appl| e coat ed ont 0

material or @%p@@ it lgnanms cBRdRRd Rbiudel tnosta heﬁes@&gﬁbpmetf&r@w.ﬁ@rormm
35 parthbgl @s are generally used for a long period of tine wthout exchange,

and the sleeve is used until the main body of a copier cannot be used, so
that they nust be nechanically tough and durable for a long period of tine.
Thus, a good additive fer inproving a charge-inparting characteristic of
such a charge inpartin& fr supplenenting the chargeability of toner is

al so exgected. In one agpec he present invention ains to provide a new
techni que for dissolving the a vs ﬁgntloned 40 proble inthe field of
controlling electric charge of 0 I n anot her asp &) the pr esent
invention ains to provi de~a,d€vel oper which can be provided with a stable
amount of and a sharp gAd-daniform distribution of triboelectric charge
throughaquctlon between toner particles betmeen toner and carrier

bet t -
one. compors ;f‘“ o oA g:éﬁa S dfEts ggrﬁg Bfind bR i G5F e,

tr| boel ectar ! aﬁo bi < ath N ?r r?ﬁ'atced %’e
EQSLZub i }{Jar ﬁ‘e 431 srrra 9o ﬁgeﬁﬁn 5 o R Ut 909
of effectler;gre Y 6! QPR "gq ﬂgnsfer |th to l'atent | mages, 1.

devel oper capabl e of real |2|ng a high i mge densrty and a good
reproducibility of a half tone w thout causing sticking of the toner to a
background region, fog ¢r scattering of the toner in the nei ghborhood of

| atent kmage contoueru i ng devel opnent. 50 I n anot her aspect the

i nvention aims to prowi é\a\%fveloper which retains initial performances

wi t hout causing aggl onerati on~gLychange in charging chaqﬁg eristic of the
toner even when the devel op I's coﬁtlnually used for gtime. In

anot her aspect the |m¥en on ains to provide a toner which reproduces a
stabl e #nmage not readi’ly be affected by change in tenperature and humdity,
*particularly a devel oped having a high transfer efficiency 55 w thout
causing scattering or transfer drop off during transferring under a high
hum dity or a | ow hum In anot her aspect the invention ains to provide

a devel gpef’ Ur%lL fabq‘lg ’?P dgea a‘H’PY‘i v ‘:g“??f ﬁg"‘[??'i‘ Pxelgghor R isi tPFaQaéT? as

t is preferre that 1 and Ra spectively an aryl group in a broad sense inclusive of
aryl, alkaryl and aralkyl, more preferably one having 6 - 30 carbon atoms and Rs is an electron-donating
group other than hydrogen. Rs is more preferably an alkyl group having 1 to 20 carbon atoms or an atyl
group having 6 - 30 carbon atoms in view of good compatibility with the binder resin and positive
chargeability. The substituent group which may be aitached to the groups R1 - Rs may be halogen, alky!,

55 alkenyl, alkynyl, alkoxy ester, alkoxycarbonyl, phenyl, hydroxy, mercapto, alkylmercapto, amino, acyl,
acylamino, nitro, imino, phenylimino, cyano, azo, diazoamino, ureido, oxo or heterocyclic ring group. These
groups may further contain a substituent group.

Specific examples of the substituted guanidine compounds represented by the general formula {l) are
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I n.other aspects the invention ains to provide a devel oper which

" facilitates a cleaning step without 4 EP 0 179 642 Bl staining, abrading
or flawing an electrostatic |atent inage-bearing surface; which has good
fixing char- acteristic, particul &l0/179 &d@\Bd oper with no problemin
respect of high-tenperature offset. In another aspect the invention ains to
provide a charge-inparting material or nmenber inproved in charge-inparting
capabi | i t §"ursreA ApraipkelMy an appropriate anount of negative charge to a

toner. 5 I n anot her aspect, the invention ains to provide an inproved
charge-inparting material which is |ess Iiable to deteriorate inits
perforqpnce during a{dng peri ogFi3 Nge whi ch gives bright colourfu

| mages. Generally the present v nt on.ar o provide of a
triboelectrically chargeable sive of a toner for

devel opi ng el ectrostatic images\a a char eﬂrnpartrng material or nenber
with characteristics as descrrbedza%ove According to the present

inventi,pn a dry toner for devel oping eIectrostatrc images in a dry

devel opment system is characterised in that it conprises: a binder, a

col orant and a substibqted non-sal t guani di ne conpound havi ng at | east one
substituent group dispersed in.th bNHdgr . The present invention is based
on our discovery of the factg oLbomﬁ , a substituted non-salt

i di and agai nst the el apse of tineg,
little hygroscopic and col or 15 or sul ntially colorless. Therefore,
when it is contained in a tone the hue A colorant in the toner is not
deteriorated thereby, so that the toner can present a bright chromatic
color. Based on these characteristics and the fact that it can
appropr®fately control the charge of the toner, a substituted guani dine
conpound can be a good positive charge controller Exanpl es of the
substituted guanrdrné donpound |ngluﬁg those represented by the follow ng
8in [err]are the sane or

|, cycloal kyl, al kenyl, aryl,
whi ch a hydrogen atom may be

aralkyl al karyl, and heterocyc
further replaced by a substitue d at | east one of [err] and
[err] is a group other than hyd oden. The substituted guanidine
conpound to be used in the present invention should preferably be those
expressgd by the following formula (I1): H 40 [err] 45 [err] wherein
[err]are the sanme as above-except that hydrogen is excluded and [err] Is
the sane as 50 descri(agd above. IS pre rred that [err] and [err] are

respectively an aryl group in a b -.o ﬂen mn ive of
CHBO
35

40 (5)
HoH
cznso@—n—c—— -<@-—oczzﬂ5
45
{6) t-Bu t-Bu
w4
50 t~Bu N—C—N T-Bu
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aryt, al karyl and aral kyl, nore preferably one having 6 - 30 carbon atons
and Rs.is an el ectron-donating group other than hydrogen. [err] is nore
preferably an al kyl group having 1Etﬁ)omﬁgﬂré)|on atons or an aryl group
having 6 - 30 carbon atons in view 0f good conpatibility with the binder
resin and positive chargeability. The substituent group which nmay be
attached to the groups [err] may be hal ogen, alkyl, 55 alkenyl, alkynyl,
al koxy ester, alkoxyﬁﬂrbonyl, phenyl , hydroxy, mercapto, alkyl mercapto,
anmino, acyl, acylamno, nitrg,_ i n&H ghenylinino, cyano, azo, diazoanino,
urei do, oxo or heterocyclic gL @up N “These groups may further contain a
substituwent group. Specific exdnples of the substituted guani dine conpounds
represented by the general formula (1) are 5 EP 0 179 642 Bl enunerat ed
herei nbelow. [err] [err] 10 (2) [err] 15 20 (3) H NH[err] 25
30 [err] 35 [err] 45 [err] 50 [err] 55 6 EP 0 179 642 B1 [err] 10

10 (8)
s
15
CH N CH
3 3
| H | & I
20 cn3—Si-@——1~‘1—c—-N-@—Si-cn3
| I
CH, CH,
5 25
(9) NH
B ow
c1-@—u—c—ﬂz-@—01
30
(10) NH

3 o] o®
Noz-@—w—c-—n@woz

40
(11) NH
45

50

55



[err] 15 [err] 25 [err] H 30 (10) 40 [err] 45 50 55 7 EP 0 179 642 Bl

(12) . NH 5 [err] (13)
[err] 35 (16) [err] 40 (17) [err] 45 (18) 50
H 55 EP 0 179 642 B1

{12)

g |
I
~N-—C—N
5 ng 9
©©

(13) NH

—S——"—~g ‘<:>

10
15

20

(14)
HC-N-—C——N—@
370 0
H

25

(15)

" (O
H

35

(16)
Hg Cp -N—C~—N-C,H,
- H NH H
40
(17)
CH,~C~CH,, ~CH , -N—C—
I [
% 0 H N
(18)
s NC~CH,,~CH,~CH,,

N-CH

NH 20 (14) [err] 25 (15) 30
[err] H NH

2~CH —ﬁ—CH3

H H

—?—-%—~?—CH -CH_ -CH.,-CN

2 2 2

H NH H
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'EP 0 179 642 Bl (19) H2N-CH2-N-CG-N-CH2-NH2 H NH H (20) [err] [err] (21)

[err] H HHJ[err] 25 (23) 30

[err] 40 45 55
20 (28) [err] 25

10

15

20

25

30

35

40

45

80

55

EP 0 179 642 Bl (36} (& b&/gd 10 (27)

(19}

(20)

(21)

(22)

(23)

(24)

H, N-CH —ll\l-— ?I: ——1;1 -CH

2 2

H NH H

[err] (24) 35 [err] [err]

[err]

2 "NH,

Hlerr] [err]

CH2=CH2-CH2-CH2 —l;l—ﬁ—-li]-CHz-CHz —CH2 =CH2

H

NH H
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'CH2 30 (29) H-N 36 C=NH [err] 40 (30) H 45 3
" [err] 55 ~ EP 0 179 642 Bl (31) CH [err] 10
[err] [err] 20 25 (33) H 30 35 (34)

50 .55 EP O 179 642 Bl [err] [erERO1% 642 B1

{(26)
@
N
5 N
C=N-C2H5
O
10
(27) Ii‘
H~N
1 >C=N-—H
5
(CH3)3C-N
C(CH3)3
h 20
(28) I;I
H-N
~
C=N-H
- ® @CH -~
2
CH

w ©
{29) 0O @@

36

40
(30)

e v

(8]
O
|

l
z

45

\/

(]

N
o O—O—T T O—O—T

50

56

C=NH H 50

Herr] 45 [err]



r] 20.
) .

[er
(37
H5"
[rr] (42)

[err] 45 H NH H[err] 50 55 13

10

15

20

26

30

35

40

45

50

55

H 35 40 [err] [err] 50 55

[err] [err] [E'r; r1]79

[err] C=NH 30

NHH
3 (43) [err] 40
(31) GH,
O
H\c—uu
HyC xi:

(32)

(33)

(34)

"

EP 0 179 642 Bl (39)
%%E%H[ggr] 10 [err] 15 [err] 20

[err]



EP -0 179 642 Bl (45) (46) [err] [err] 15 (47) [err] 20

25 . [err] 30 (49) H NHHJ[err] 35 [err] 40 [err]
45 (51) H NH H C2H5 C2H5 55 14 EP 0 179 642 Bl1 (52) H
H 10 (53) [err] 15 (54) [eEPPp1Z29642Bt] 55) 25
[err] [err] 30 (56) [err] [err] 35
(35)
&)
H-N
\C=NH
10 H"N/
15 NH2

(36)

20 H3C-@ E
\C=NH
Cw ' H3C_@?/
‘<:> H
30 (37)
o
SN
oy
(38)

50

55
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(57) [err] [err] 40 (58) [err] (59) 60 [err] 55 15 EP O
179 642 B1 (60) 5 (62) 20 [err] (63)

CH3 [err] 30 (64) [err] 40 Hereinb xanpl es of nmethods for
production of the substituted guad%ﬁﬁk?%%%%%ﬁnd to be used in the present
invention will be described. While a m xture solution containing an al kyl
derivative of aniline and water is heated in an autoclave to about 90 - 110
[err], cyanogen chloride is introduced thereinto and heating is continued
for several hourst3%45 Thereafter, @n excessive anpunt of the alkyl
derivative of aniline is rempved bylisteamdistillation and then sodi um

hydr oxi de i s added for né@bfﬁﬁ”ﬁ&ufyn\lq f pitate an objective conpound.
More specifically, di-(o-isopropylphqmﬂ?ﬂ?A§]?ldine (Conpond Exanpl e (40)
as nentioned before) naycM5=nﬁe¢ugeu as follows. Wiile a m xture sol ution
cont ai ni ng o-isopropyl ani |l ine (pr dﬁced by Tokyo Kasel Kogyo K K.) and
water is heated to about 100 [err] i'n an autoclave, cyanogen chloride (as
produced by 50 i@tnoducing chlorine into an ice-water solution of
potassiun1cyanidé) i's intpoduledNEn# heating is continued for 3 - 5 hours.
Then, an excessive anoun - _Lgap iline is renoved by steam
distillation, foll owed by\waddi {,i on gf aqueous sol ution of sodium
hydroxige to precipitate th ébj ect i ¥ conpound. Thus, di-(o-

i sopropyl phenyl ) guani di ne wgs\obt ai n£d as white powder showi ng a nelting
poin of 168.5 - 172.0 [err]HININ - dHpTHel yl - N'- et hyl guani di ne ( Conpound
Exanpl e (60)) may be prepared by reacting 2- 55 nethylaniline with carbon
sulfide at 100 [err] and then with nmethyl am ne. The reactions are expressed
by--t he %ollomﬁng(%%Qene:

s
H N H
| ! |
25 “N—C—N
CHg CH,
30
(42) CH H NH H CH
o] — | I | [ 3
Hy -? N—C—N i-cn3
35 CH3 H3
_ (43) CHy CH E?H CH3 CH,
40 H,C-C N—C—N -C~CH,
l bR
CH,4 CH CH, CH,
45
(44)

50

55



16 EP-0 179 642 B1 CH [err] [err] 10 CH 3 CH3 [err] 20 Conmpound
Example (24) may be forned by reacting guanidine (reagent grade) dissolved
in methanol with methyl iodide in a sealed tube. Conpound Exanple (25) may
be.formed by an addition reaction ERQ Wed2Bbhenyl cyanam de and amoni a
along the follow ng scheme: 25 [err] CN-H H N 35

[err] The above conpound may be added to the toner internally (incorporated
i nside the toner partlcses) or externally as by dry mxing. In the case of
the internal additiol?3{nhe amoyf¥sof M'he B»-ound to be added 40 may depend

on several factors involved r. 3t i on process including kind of
bi nder resin, optionally use ddl\lve andy.xtt hod of di spersion and are not
determinned in a single way. Hopgvdy, Wheguqther performances are al so

taken into consideration, the con%ound shoulfd preferably be used in a
proportion of 0.1 to 10 wt. parts, nore preferably 0.5 to 50 wt. parts, per
100 wt. parts of the binder resin. In the case of the external addition,

t he conpound shoul d gA€derably be UQQS in a proportion of 0.01 to 45 10 wt.
parts, parituclarly 0.5 to 5 wt. parjt per 100 wt. parts of the binder

resin. A conventional charge conUtoNIeH be used in conmbination with the
charge controll er conpound a<§g>qﬁ (ﬁyention as far as it does not
provide a harnful effect to t t oner aCt' dlné to the invention. In this

case, hewever, the conventional charge controller should be used in a

smal | er quantlty than that of the conpound according to the present
invention in order td4pPovide a‘Hé;tfﬂ resul t C&g) The charge controller
conmpound according to the prqéié_ enti g f course be used in
conbination with a colorant t tﬁ!n Fhdesired color. In this
case, & the conmpound according td*the anent|é§1 has a hi gh degree of
whiteness, it accentuate the color of a colorantd used in conbination and

al so can reduce the anount of the colorant. The colorant to be used in the
present invention nay be one or a m xture of known dyes or pignents 55

|nclud|Eg Carbon Bl adé8)Lanp Bl@gk; |ron @yBgk, ultramarine blue, Aniline
Bl ue, thalocyanine Bl ue, P alocyanlne en, Hansa Yell ow G Rhodam ne
6G Lake, Chal cooil Blue, Chr e?T?ﬁN" cridone,
H NH H
30
(49) H NH H
L1 |
N—C—N
35
G,y CHy CHy Gy
40
(50) CH, CH,
17 35‘@’?‘%“?2:>' 17%35
H NH/(H
45
(51) H NH H
|1 |
N—C—N
. O
CaHs CoHs

55
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.Benzi di ne Yel |l ow, Rose Bengal, triarylmethane dyes, nonoazo and di sazo
dyes. The binder resin for the toner of the present invention may be
conposed of honopol yners of styrenesdd 179 g 179 642 Bl and derivatives
t hereof such as pol ystyrene, poly-p-chlorostyrene and pol yvinyltol uene;
styrene copol yners such as styrene-p-chl orostyrene copol yner,
styrene-propyl ene copol yner, styrene-vinyltol uene copol yner,

st yrene-vi nyi naphtthal ene copolyner Gy r eneNmehyds acryl ate copol yner,
styrene-ethyl acrylate c rene}bdtyﬂ a' | at e copolyner
styrene- octyl acryl ate cd%@b§ é*né%hy copol yner,
styrene-%et hyl nethacryl ate copohyner st yrene- but net rylate copol yner,
styrene-net hyl - & chl oronet hacryl ate copol yner, styrene-acrylonitrile
copol ymer, styrene-vinyl nethyl ether copolynmer, styrene-vinyl ethyl ether
copol ynmer, styrene-vinyl nethyl ketone copol yner, styrene-butadi ene
copolynmey, styrenes3poprene copolyner, styrene-acrylonitrile-indene

copol yner, styrene- nalelm a%hu—eopak styrene-maleic acid ester

copol ymer and styrene-di net I met hacryl ate copol yner; pol ynet hyl

10 nethacrylate, pol ybutyl crylate pol yvi nyl chloride, polyvinyl
acet ate, polyethyl ene, polypropy , pol yesters, polyurethanes,
pol yanm gdes, epoxy resins, polyvi butyral, polyacrylic acid resin, rosin,

nodi - fied rosins, terpene resin, phenolic resins, aliphatic or alicyclic
hydr ocarbon resi ngq)aromatic petrole mresin, chlorinated paraffin,
paraffin wax, etc. TheseHbcC cy be used either singly or as a
m xture. \Wen the positiv aryyeagpi y and fixability of the toner is
taken imto consideration, a copplyher of two or is nore nenbers sel ected
fromstyrene, acrylates and net@acrylates is preferred, inclusive of
styrene-an acryl ate copol yner stytene-a nethacryl ate copol yner, an
acryl ate-a methacryl ate copol yner, copolyner of two or nore acryl ates and
copol yner of two @s)nore nethacrylates. The fol | ow ng bi nder resins may
sui tabl¥ be used singly Bé?éCHf%NﬂhtLUN&cﬂlﬂN@aItlCu|ar for providing a
pressure-fixable toner: I ef i As stich as | ow nol ecul ar - wei ght
pol yet hyl ene, | ow nol ecul ar-wei g tN§ Pypropylene pol yet hyl - ene oxi de and
pol y-4-fluoroet hyl ene waxes such as pol yethyl ene wax and paraffin wax;
epoxy rgsin, pon er resin, styrene-butadi ene copolyner (nononer ratio
5-30: 95-70), olefln copo, h acrylic acid copol yner,
et hyl ene-acryl ate copoly%%¥§ﬁ§cﬁﬁysen@ nét%%kqé1%%{ cid copol yner, eth-
yl ene net hacryl ate copol yners, eth¥l eN8-%i nyl chloride copol yner,
et hyl ene-vinyl acetate copolyners and 25 iononer resins); polyvinyl
pyrrolislone, methyl vinyl ether-maleic anhydride copolyner, maleic
aci d-nodi fi ed phdAdlic resin, and phenol -nodified terpene resin. The toner
according to the present u@ncuau tfgz?xed wWith carrier particles to
forma two- conponent dewe ope IT e ca particles to be used for this
pur pose may be those known in thg i ncludi ng, for exanple, powder or
particl“s of metals such as iron, kckel al um num and copper, alloys of 30
these netals or netal compounds |nclad|ng oxi des of these netals; and
powder or particles of ceramics such as glass, SiC, BaT[err] and SrTi Q2.
These particles ﬁﬁ?’be coated with a resin, etc. Alaternatively, resin
particles or resin parii%t HQGﬁﬁar TT] Tﬁﬁyn§ﬁbc nelerial may al so be
_ used. the toner accordingdo the |nue may be jonposed as a nmagnetic
toner by incorporating therein a

(59)
NC~ - ~N— - - —~C
60 CH,~CH, T ﬁ-—v CH,~CH,,~CN
H NH H

55
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magnetic -material. The magnetic material to be used for this purpose may be
one or. a mxture of: iron 35 oxides such as magnetite, hematite and
ferrite; metals such as iron, cobalt and nickel, alloys of these netals
with metals such as aluminum cobdR 0 124281 | ead, magnesium tin, zinc,
antinony, beryllium bisnmuth, cadm um calcium nmanganese, sel enium
titanium tungsten and vanadium These magnetic materials may preferably be
in the form of particleﬁ QZV|ng an_averagg article size of the order of
0.1 to 2 mcrons and be &, dint Boner an anount of about 20 - 200
wt. parts, particularly 40 40 s, per 100 wt. parts of the
resin conponent. Another option |t v-y be- added external ly or
|nterna1Iy to the toner so that the r mnll exhi bit further better
performances. Optional additives to b used as such include, for exanple,

| ubricants such as teflon and zinc steaﬂate abrasi ves such as cerium oxi de
and silicon carbide; flowability inprovers such as colloidal silica and

al um nygn oxi de; anti-caHﬁﬁ@ agen H3conduct|QH13/| nparting agents such as

carbon black 45 and tin oxid r f| g such as | ow nol ecul ar - wei ght
pol yet hyl ene. These additives pN N eﬁ ave the sane triboelectric
polarity as the toner or have al m Htridgpel ectric chargeability in

order to have the toner fully exhibit ts ef fect. The toner for devel opi ng
electrostatic images according to the Besent i nvention may be produced by
sufficiently mxing the charge controller conpound according to the

invention with a vinyl d®2hon-viny€Bso thernopl asfBg resin such as those
enuner at ed herei nbefore, a pignent d e as a rant and, optionally, a
magnetic material, an additive, 3% GHaer such as a bal
mll, éc.; then neltlng and knead the NHxHure hot kneadi ng nmeans
such as hot rollers, kneader and ex uder to dlspers% or dissolve the

pi gnent or dye, the charge controller and optional additives, if any, in
the melted resin; cooling and crushing the m xture; and subjecting the
powder product to classi6i3¢ati on B fornttonéﬂﬁpartlcles having 55 an
average particle size of 5to ntcrons Alt atively, another nethod may
be used such as a nethod of di tion of the binder resin

t he ot her prescribed conponent andfsp&ayﬂdryln t he di spersion; a nethod
of mixing in a nononer providifid the binder resi1i3the other prescribed

i ngrediggnts to forma suspension and pol ynerizing the 18 EP 0 179 642 Bl
suspension to obtain a toner; or a method providing a capsul e toner
conprising a core and a (ghgll. The thus obtai ned toner according to the
present invention may be used a ’_&om t| Ve chargeabl e toner in known

manners for devel oping el ectros mages obt ai ned by

el ectr @phot ography, el ectrostati el ectrostatic printing, etc.

to visualize the | atent inmages, mhere y advantageous 5 effects as descrlbed
bel ow are attai ned. Because the subs t ed guani di ne conmpound according to
the invention is contained, individu articles of the toner are caused to
have a uniformtriboel ectric charge, and the anount of the charge is easin
controlfed and does not cau e flu td?tlon or decrease. Thus, a veé%d Eb

toner is obt"é?i'eﬁ' glov. RRTD PYiY FaZf g @d@ " PEBP LoD D R o A e

devel opme Vfllpltge’a xur s lli & E ntgidingShn afk qje&v%pvte% nllll"lg' n%ttdr?sqtegt];d ﬁtoclavet

phot osensit Ve, Mhly ndgBh chibrutid AR LGB afthg 4€ Bdnfilusd H’ &l houts®
toner gecey aﬂg an ext:gé?ve amount of the alkyl derivative of aniline is removed by steam distiltation and then
' sodium hydroxide is added for neutralization to precipitate an objective compound.

More specifically, di-(o-isopropylphenyl)-guanidine (Compond Example (40) as mentioned before) may
be produced as follows. While a mixture solution containing o-isopropylaniline (produced by Tokyo Kassei
Kogyo KK.) and water is heated to about 100 °C in an autoclave, cyanogen chloride (as produced by

50 introducing chlorine into an ice-water solution of potassium cyanide) is introduced and heating is continued
for 3 - 5 hours. Then, an excessive amount of o-isopropylaniline is removed by steam distillation, followed
by addition of an aqueous solution of sodium hydroxide to pracipitate the objective compound. Thus, di-{o-
isopropylphenyl)guanidine was obtained as white powder showing a melting poin of 168.5 - 172.0 °C.

N,N'-di(o-tolyl-N"-methylguanidine (Compound Example (60)) may be prepared by reacting 2-

s§5 methylaniline with carbon sulfide at 100 °C and then with methylamine. The reactions are expressed by the
following schemse:
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_ present invention containing a conpound having a charge-controlling pol ar
group i s excellent in physical properties and does not cause aggl oneration,
bl ocki ng or | owtenperature quidi%ﬁg' AZQHF’ the toner can withstand a

| ong period of storage, and the toner inage 1s also excellent in abrasion
resi stance, fixation characteristic and adhesion characteristic. 15

These advant ageous effects of the toner according to the Invention are nore
fully exhibited when it is_used in a repetitgye transfer-type copying

syst em wher ei n char gi ng, ®sure, devel opi nd tyansfer operations are
continuously and repeti NMCa rided OYig er.t e substituted
guani di e conpound used a c%arge <ontrd | does not provide little

hi ndrance to col or hue, sq.that theg,toner can provide an excell ent

chromatic col or imge { THr nul & as a tongf,fy col or
el ectr ophot ography. 20 ‘ 5 e, the_Lanéi_éiandLng to the present
invention which is a typeal| dhd mest preferred enbodi ment of the
triboel &trically chargeabl & ®mposition according to the present
i nvention, has been fully described with respect to its ingredients,
producti on process and us&nﬁ?ereoﬂn{ owever, the triboelec- trically
char geabl e conposition ordi ng tgX he present invention may al so be
enbodi ed as a charge- i N g2 ial (or nmenber) or toner
novenen{’regul ati on mat 17 all ilhd usTve of magnetic particles, a 26 carrier,
a doctor blade, a toner-car#&ﬁhé‘nenber such as a sleeve by utilizing an
excel l ent positive chargeabili of the substituted guani di ne conpound
according to the invention. The Xharge-inparting material may be defined as
a-solidymterial which inparts or supplenments a charge necessary for
devel opment  t@nRuiCBMpidhi24) thaf BB tRREd HOrehdify §uRRBIHe REgBH: ghaBe) UissShet iiMBethd}e)
devel opi nouithtnRhy ibdeQh 8esaldd@uuadr ovi de the charge-inparting materi al
accordi ng t oCérhiuidBibieORs) rhdycoeStaiti i by Linedidieharabalbm Betdébn CAIHBGA Bghnatide bdi NQ
t 0o t he i nveifiiohiarlonttie eovayched@®: as a coating on or dispersed or
i ncorpogated in a base material which nmay be in the formof carrier
particles or a fixed nenber such as a doctor blade or sleeve. For this

t

pur pose, the charge con | Il er conpound, i.e. ubsti tut ed guani di ne
conpound according to t{éi}ﬂqention, Nﬁ% be s such in the form of
particles, or dispersed, I a_seltwant—or2dis t, or 35 otherw se

di spers# in a resin oruti on thereof. eNof a ceramic material
such as silica, alum nuMmoxide, cerium oxide or silCeSrHcarbi de may be

added to the above as a filler. Further, a conducpf@ity i nparting agent
such as carbon black or tin oxide nmay be addedHtd control the conductivity.
In ordef. to avoid the deposition or accumulationiof spent toner on the

sl eeve Or carrier particles as enbodi ments of th8 charge-inparting
material, a releasing agent such as an aliphatic acid netal salt or

pol yvi nyl i depg au)\}é%hlg&mé halBY alRd @m@%nerﬁ&e%gﬁ ciiﬁ&?ﬂo&tgd%sio‘é%er t¥hdr Garfidies) or
di-sper si NGxibiSiy G BY AR MRAG. NP tre @hseC? THIMMEHR! 84diBh Ahd EnduRt d B8 cBrihSsuRdfo be added
i nvent i gn wERYdepéhd! ShOSRe@ERGEE|ihviivatS A toRér! dieHuBEn HPdcYSH! HERRNG, kidAOdT V@B tobif,
aci d est eroptionfllp luysteddbifgr anti inthad biclisperbien Snd aROhdy agnninBddl ih Bisingle way ibloRver, @RdnNS
such as polhgi safornenessasd 930l tyHauticielicensiipration| yheStoepounp Glhpuid eicfodady, bep adeyi dimade,
epoxy r esiprportionsdf 0,1 tOUl wicarts,oinad preferable 0.6 kd 80 wigste perciio et. par&totthe pindanfdsinn,
pol yet hyl enelp thpalage of 4fe gxteojpyddditien, the icbmuproneshoeld ipreferdblyfble @pgd i & Erop@déami of 8.01 wes
of these riési nets. paopolyn®y © Soft. dw e 100 vl dartshthekinder gisint hese resi ns and
"'m xtures of A ﬁ@y@ﬁpr@;@ PWW“@'F‘S @?albée ugeédn.cmn@nactj@ratvitmtge &hﬁﬁﬂﬁ‘l?""ﬁ@"etmpew of
t he char g@ceostngrip|theinvenienpesutat ab i dosfendd provide @ hermflrpifeghdo artpnge ecqoulipe to g
the char gdVPHBRM tfgcasntharevar tegronypainas hisrem orisplion phould jog upest in @ iplis lanili ch
may be carfa diat of decprpouad agearging{q the prasept ipyemtion in aifes i pEovige abetigs sk | ade,
shoul d Be apfPa 'ig,%tcél‘ lier o SRTPgYNd 7F oY Fipe éS‘?' e?'&??f‘y ingeation gy of seprsenb ?,‘ldei"r ],
; ination, with a,c o form a toner of a desired color. In this case, as the compound according to
partlculafzﬁ o Wi gl 1o , , : ocor
the’invention has a high degree of whiteness, it accentuate the color of a colorant used in combination and
also can reduce the amount of the colorant.
The colorant fo be used in the present invention may be one or a mixture of known dyes or pigments
s5 including Carbon Black, Lamp Black, lron Black, ultramarine blue, Aniline Blue, Phthalocyanine Blue,
Phthalocyanine Green, Hansa Yellow G, Rhodamine 6G Lake, Chalcooil Blue, Chrome Yellow, Quinacridone,
Benzidine Yellow, Rose Bengal, triarylmethane dyes, monoazo and disazo dyes.
The binder resin for the toner of the present invention may be composed of homopolymers of styrene
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~ The carrier particles as an enbodi nent of the charge-inparting material,
particularly the base material thereof, nay be those as described above to
be conbined with the toner according to the invention. The sl eeve as

anot her enbodi nent of the charge- iERpQiTd 642 Bt eri al nmay be forned of for
exanple, nmetals such as iron, alum num stainless steel and ni ckel or

al | oys of these rretals Furth r, the sle ve

non- et al "l"l eg‘ﬁﬂ‘é"f gkﬁpg s ré?eaﬁ? Ee-chiprgst ?"é?[’ g V'"Y'FI’” "te %We'fe (O ‘?Jyérlfﬂfce
the char gl AarPIRe IO AR o pr?fgpw NERATPL B VI, R%,

b noy el SEC R RN L e R s Sy ah g oqpimer
char ge-j npgfl LY r,ribasi eta"“"tecéi. Lrifif: .ff&i [heT M E&ﬁfthe
di sper s oai’"ﬁ B F‘ ah i g v
particl esgy@% e co Q%Jt@‘ﬂketc;ﬁ %op% yﬁlglv @tyr’gﬁélblﬁb‘areﬁg) dpbl

i ethyl )?neé
appl yi ng st}:}@nquo%l%ﬁé Seophly l&ﬁimbiimé\{et bty B £He- n@a&ucd(’a&&rédaaﬁnébove
by di ppi Ngyrefhaeid B aé?érléé lmahﬁmayre:@ldirﬁ‘étmhtnﬁéiw melh yl&@%p@l@mérnm{rﬁekrﬁg ,
CONPOURE REH&RFHE) oy Bt NutiaByRB! bNViIngBhIdAGe, Hof R S6:ktd, ThoRetRylens, @R Rere eS| N
t o form cadijektrs, foRfutethhed Spolyamiibs @&y Pdsing, (OO HER butai B@yacrykteacil 8&@ Mdsin, modi-
I nvent i onfigdl dodinsh) GerpBaé Resi PhanblicCradinsy afpk@icadr vl HyBrotaetoR Iresis Sarbrfatie Xpariguas ,
whil e it ieSintcBlofifated paiaffis,ipafin Wid btcl THRsqbiRBeREIng MayciRtusaleith& sit@iy of dsnd rhigtdrel O
t he speci Whaathé postiies chatdeatlitycand mipdolity. of the tdnkicis ekanTth ednsidérptian taséopahswestl of tas or
descr i i ngork onamblesst selenied &vw shirdne.bycryiatascant . mett@cridatasjsl mefdrreBt Wclasive -of stysphe-an
met hacr y| sprvdate eqpolyperestyrene-2Opthaeryiats chtielvimat et geiridtere meippnsyidtg eppolidyes, copolymer 90
parts Sub®piot mere@crylatahandicarolymsnpfdvner morsmethacyiaesrt s 15 Wth 100 parts
of a toner ABe foryingRindaniseies Banpiiait boysed siaghaar evemiye. [faraticddrelosprovdingfa 9
m crons \/\&'QSSH'P)E' le®0 parts of iron powder carrier to forma devel oper.
The toffer i FOYPiEfingairR|as f#?é’rmg?\’ﬁ'ﬁfe‘@'@t B%‘(?&‘Vb% fowi wceﬁa@g@awvm? “eﬂ?!éfethvl'
devel operer\ﬁfa%’"qﬁsﬁé‘ﬂ F?“P{ 4lugr g%‘f'eﬁ‘q ??n? rafi esipy

ff eﬁtrr f ra ol oI SSB‘{ Shed
2nd the .”%Eg acrygacts' %E? Rl e ‘rpﬁ ‘?GZ‘H g‘etﬁ?f“’g teh e

sheets Qf io dmg () ﬂg{}l lpmfﬁ |9j1£dgy‘ é%e A )é:mer. dt,fg %I’ ! elc Cld and

| mages vm odloh romthose un e nor mal

tenperat Ur e nB0% in | dr¥seftOR i!i 0?‘5%' E\? e@%ﬁ"c RRRE Fbﬁv]; Q'
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t enper at Un'h@uc' rigMo U)EEngie Yowe & H iobrkidesSor Aletalsosubrds ifon, mc:kg i un2§|d copper, a@&@@pl €

2 Styr edﬂemé’seamaé Bremitht RMPpOUG RciSRRUxBEES RO mRfis! SndFRRAEERIS PAIdELRE cordrites dye

10 " sudR aSYlasd, isio, BaTio, GMPSHTIDL MheSOPaMRIES Ghay (bl@bated with a resin, etc. Alaternatively,

3 " W dekin héHitieg obfesia phridi@IcoitamMhg @ mbdneticahidasial niy 36 5é ideON and an aver age

particl e si ZBs oher@cordiigtts dwednvevaisn may be composed as a magnetic toner by incorporating therein a
magnetic material. The magnetic material to be used for this purpose may be one or a mixture of: iron

35 oxides such as magnetite, hematite and ferrite; metals such as iron, cobalt and nickel, alloys of these
metals with metals such as aluminum, cobalt, copper, lead, magnesium, tin, zinc, antimony, beryilium,
bismuth, cadmium, calcium, manganese, selenium, titanium, tungsten and vanadium.

These magnetic materials may preferably be in the form of particles having an average particle size of
the order of 0.1 to 2 microns and be used in the toner in an amount of about 20 - 200 wt. parts, particularly

40 40 - 150 wt. parts, per 100 wi. parts of the resin component.

Another optional additive may be added externally or internally to the toner so that the toner will exhibit
further better performances. Optional additives to be used as such include, for example, lubricants such as
teflon and zinc stearate; abrasives such as cerium oxide and silicon carbide; flowability improvers such as
colloidal silica and aluminum oxide; anti-caking agent; conductivity-imparting agents such as carbon black

45 and tin oxide; or fixing aids such as low molecular-weight polyethylene.

These additives may preferably have the same friboelectric polarity as the toner or have almost no
triboelectric chargeability in order to have the toner fully exhibit its effect.

The toner for developing electrostatic images according to the present invention may be produced by
sufficiently mixing the charge controller compound according to the invention with a vinyl on non-vinyl

s0 thermoplastic resin such as those enumerated hersinbefore, a pigment or dye as a colorant and, optionally,
a magnetic material, an additive, etc., by means of a mixer such as a ball mill, etc.; then melting and
kneading the mixture by hot kneading means such as hot rollers, kneader and extruder to disperse or
dissolve the pigment or dye, the charge controlisr and optional additives, if any, in the melted resin; cooling
and crushing the mixture; and subjecting the powder product to classification to form toner particles having
55 an average particle size of 5 to 20 microns.

Alternatively, another method may be used such as a method of dispersing in a solution of the binder
resin the other prescribed components and spray-drying the dispersion; a method of mixing in a monomer
providing the binder resin the other prescribed ingredients to form a suspension and polymerizing the
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.35 m xed 1000 g of iron powder to form a . devel oper. The toner in the

deve] oper showed a good positive chargeability The devel oper was used in a
devel opi ng apparatus as shown in t &quylng drawi ng to effect

i mgi ng, whereby a good image shomnng 4 red col or was obtai ned and
substantially no change in imge density was observed until the
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el ect r ost &&edalj ayg ke defingd fag e selid redteriohwehich imdds ot lseppiepphts Gathage rebesaaty for
al t er nat i [9gvelPBMen épea tonpr whileepntertingzihe gy phr tevpriduringdbekdevelbiigssteof +700 V and
-200 V whi ch REPE pRRvide techprge-tnpading Biateiiny accortinn dotp dwention, ¢le sREGiutgd gnanigdinDC
vol t age""vmcf”ﬂp"él"q‘ ?‘"@ 'é%é?thﬁ)f‘""?ﬁ'en Ry &P @PRYBHRS § £PaYEG o Pr digErsed oTineameratadiiv e

Exanpl e 15 '3 gt Bedpay %fcfarr'?fgaaﬁ'é'e%@rnaef'mggwaberaﬁgcn wd@lfamgledelir
except th arts of r osi rxe c{\"' .0si ne Jaro uce i en
Kagaku K p°s° g i F Camgp %“@ S “tdﬁ‘% °§Eﬂ9§‘ﬂ "tcEﬂ"é'éP to
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lven r
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transferr bkigh, & bxtde snl 95951 ove as Sf’i ondu ?
occurred kn'\ﬁahlh ageRtbuch @cérﬁ@lgﬁac %F‘ﬁﬁ B)){dev\ﬁ% @esajd lﬁl % c\%éu v rder to
SCat t er i NGyo thd doRBsHioNBORSURRMoF STEHH GHIS rRQRL %%mera; Gl Sl ik
poT ti ons. chdRRAmSHAME SfaforiXCa FRRAMAIShohiSRLh Yo MBS LHetall Ryihidendads onde
| ower edot maPbdBaiden copyi ng of 30, 000 sheets. Further, dur | ng 't he successive
Copyi Ng t estAs thdressinotae tarrylmt edv | didperbiag Mdciargh i doftrdliét &oh@oﬁnard%d?émgt Ri e phessirks
on t he phoveterrsayt bevthose generally used including polystyrene, polyacrylic acid esters, polymethacrylic acid
esters, polyacrylonitrile, rubber resins such as polyisoprene and polybutadiene, polyester, polyurethane,
polyamide, epoxy resin, rosin, polycarbonate, phenolic resin, chlorinated paraffin, polyethylene, poly-
45 propylene, silicone resin, teflon, etc. Derivatives of these resins, copolymers of constituted monomers of
these resins and mixtures of these resins may also be used.

The coating amount or content of the charge controlier compound on the surface or in the surface layer
of the charge-imparting material for development of electrostatic images which may be carrier particles,
magnetic particles a sleeve or a doctor blade, should be appropriately controlled and preferably be 0.01 -

50 10 mg/cm?, particularly 0.01 - 2 mg/cm?2.

The carrier particles as an embodiment of the charge-imparting material, particularly the base material
thereof, may be thoss as described above to be combined with the toner according to the invention.

The sleeve as another embodiment of the charge-imparting material may be formed of, for example,
metals such as iron, aluminum, stainless steel and nickel or alloys of these metals. Further, the sleeve may

65 be formed of a non-metallic substance such as ceramics and plastics.

In order to produce the charge-imparting material, for example, the carrier particles may be obtained by
dipping the base or core particles in a dispersion of the charge-imparting compound in a resin solution or
dispersion or applying the dispersion to the base particles, and thereafter drying the coated particles, as
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menber. This is a.so-called "filmng" phenonmenon which is considered to
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nmet hod t o forn1a tgner i mge, which was transferred to plain paper and
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troubl e was encoun e ls t r ter the ferm,nation of
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observed, whereas no flaw or damage was observed on the rollers nor was
observed al Mgtht 108gyof sittenen havipg Wiet dvoef dogpbsition laed an dvhrage preticlegsizerod 8.6 imdadnls waof
no pr olyb emixedPadhee of ironvibpwdert th doreray develnpee Nthal toreo indthe develbpenshaved laagege dositive 35
[err] - 88%gediildar i mages were obtained 55 without fog or scattering, and

t he i mage ddhsidevplopgsiwal uspesin s deualoping japparaluseasusiibwi i thehapcorerandngndseivingntd effect he
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i mage dens é?] agﬁﬂalogqlp 4 rg aEkn O reference to the accompanying drawing whersin

reference numera eno eS an elec rosta c lmage bearing member, 2 a toner-carrying member, 3 a
hopper, 5 a toner, 6 a developingn bias source, 50 a fixed magnet, 52 a magnetic brush composed of a
mixture of iron powder particles and the toner, and 58 a blade for regulating the toner thickness. The

45 magnetic brush 52 formed on the toner-carrying member 2 is caused to circulate to take up therein the
toner in the hopper 3, whereby a thin coating layer of the toner is formed on the toner-carrying member 2.
The toner-carrying member 2 is disposed to face the slectrostatic image-bearing member 1 with a gap
therebetween thicker than the toner layer 5, and the toner 5 is caused to jump from the toner carrying
member 2 to an electrostatic image on the image-bearing member 1.

50 The thickness of the toner layer 5 is regulated by the mass or volume of the magnetic brush 52, i.e.,
the quantity of iron powder as magnetic particles, and the regulating blade 58. The gap bstween the
members is set to be larger than the foner layer thickness and a developing bias voltage may be applied
from a source 6, as desired.

in this example, the developer was charged in the developer as shown in the drawing, wherein the gap

55 between the regulating blade 58 and the toner-carrying member 2 was set to be about 250 microns to form
a toner layer of about 30 microns in thickness, and the gap between the toner carrying member 2 and the
electrostatic image bearing member 1 was set to be 300 microns, whereby the toner was caused to jump
onto a negative electrostatic image to effect development under the application of an alternating voitage

20



~EP-0 179 642 Bl could be very snoothly devel oped wi thout scattering or
drop-off in the central parts. Exanple 5 5 A devel oper was prepared in
the sane nmanner as in Exanple 4 exggqjtwbr&&ﬁ parts of the substituted
guani di ne conpound (29) was used in place of the 2 parts of the substituted
guani di ne conpound (2), and the obtained devel oper was simlarly subjected
t o devel opjiRGeakt vaREkSdt €700 RAnd260 § wkicin Gerb CotBRddaybubdHRBIRG a DBAbBdNBMATPERS v on

resul ts subst dbgedtith ¥ frbdiRncyNBO0AE ahdl pdak 8s@f sy € obt ai ned. Detai | ed
results are shown in Tables 1 and 2. 10 Exanple 6 A devel oper was prepared

I n the sanmpammeExapld N Exanpl e 4 except that 5 parts of the substituted
guani di me conpound (30) was used in place of the 2 parts of the substituted
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EPT- 5000 ( éx géunder the conditions of 35° an%o%y Q sity was lowered to
60 Low- moleaulit .ncyﬁsgeqﬁrfogpgeﬂ ew&ytkeefaﬁer\g%coarse fined %f v s ves et o
compound A ks jow as 69 %, 40 T ove 1 nhgredi ents wer
sufficignt!yw netﬂéiﬁﬂgésrhe?e éﬂtaﬁu@&’ﬁﬁdeﬁmg c&@%&s%@@@‘iﬁ&d% wfhi-i Womé denskl?ﬁ&seéi to
150 [err] .jonT B0k Rkl 8rbeRtive RbdtibrinRfog | af fbarkdding 00k rahRR [dRsplort veds diy R¥sefved.
cutter m IdontinRsls VidbdeZ REnalidh Wﬁaé‘fﬁect@g urtil Nb6ut 0 \dbo/ Bdpie’ BFerd\piloBucad,] viHen e depbifyeam
and furt habcdiélnssed Rthrictcal} aacdeptaiiéit i on by use of a wind force classifier
45 to obtain fine powder with a sizes of 5 - 20 microns. Then, 0.4 part of
hydr ophsbi ¢ colloidal silica treated with am nonodified silicone oil
(produced by NerkempRerdésil K K ') was adm xed with 100 parts of the fine
powder as obtai ned above to prepare a one-conponent magnetic toner. The
toner was applied t9tyuremesfipecy bl hgthaarybbte ¢8pte0)(Trade nane: NP-150Z,
nfd. by Canon K K. ) for inmaging, whereby substantially the sane results as

in Exan¥l e 4 were obt@PPRIYMEY The results are al so showd0ipadiadl es 1
and 2. Carbon black 5 "
Low-molecular weight polyethylene wax 2 "
* Substituted guanidine compound (2) 2 "

The above ingredients were sufficiently blended in a blender and then kneaded on a twin roll heated to
40 150 °C. The kneaded product was left to cool, coarsely crushed by a cutter mifl, pulverized by means of a
micropuiverizer with a jet air stream and further subjected to classification by use of a wind force classifier
to obtain fine powder with pariicle sizes of 5 - 20 microns. Then, 5 parts of the fine powder was mixed with
100 parts of iron powder carrier having an average particle size of 50 - 80 microns to prepare a developer.
Then, a negative electrostatic image was formed on an OPC (organic photoconductor) photosensitive
45 member by a known elecirophotographic technique and developed with the above prepared developer
containing a positively charged toner by the magnetic brush method to form a toner image, which was
transferred to plain paper and heat-fixed. The thus obtained image was sufficiently high in density, free of
fog and toner scattering around the imge, thus found to be a good image with a high resolution.
Further, during a successive copying test, the above-mentioned phenomenon of "filming" on the
50 photosensitive member was not observed, nor was observed any problem during the cleaning step. No
trouble was encountered in the fixing step either. After the termination of th 30,000 sheets of the successive
coying test, the fixing device was observed, whereas no flaw or damage was observed on the rollers nor
was observed almost any staining with offset toner, thus being practically of no problem.
Further , when the environmental conditions were changed o 35 °C - 85%, clear images were obtained
66 without fog or scattering, and the image density which was substantially equal to that obtained under the
normal temperature-normal humidity was obtained.
Then, when transferred images were obtained under low temperature-low humidity conditions of 15 °C -
10%, excellent images could be obtained with a sufficiently high image density and solid black portions
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Exanple 9 A devel oper was prepared in the sane manner as in Exanple 8

' except. that 3 parts of the substituted 55 guanidine compound (29) was used
in place of the substituted guanidine conpound (2), and the obtai ned

devel oper was simlarly subjected EBOE59BARBINg, transferring and fixing to
obtain imges. The results are also shown in Tables 1 and 2. 22 EP 0 179
642 Bl Exanple 10 A devel oper was prepared in the same manner as in Exanple
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Substituted TR§UeHiA @S TBHHBIARles {2y 2 2 35 The
above |ngred|ents wer e suff|C|entIy bl ended in a bl ender and then kneaded
on a twn roll Ensmpéd 8o 150 [err]. The kneaded product was left to cool,
coarsely crushed by a cutter mll, pulverized by neans of a m cropul veri zer
with a jet air stre&hyagpefbutidr manae@wéétm (B0a2H)fication by use of a
wind force classifier to obtain fine powder wth particle sizes of 5 - 20
m crons,, The toner i n®PRELYBEE| dif&iadftoR¥eraggos@lecular

weight Mw: about 350,000) 100 parts

Magnetite EPT-5000 (produced by Toda

3% Kogyo K.K.) 60 "
Low-molecular weight polypropylene wax 2 "
Substituted guanidine compound (2) 5 "

40

The above ingredients were sufficiently blended in a blender and then kneaded on a twin roll heated to
150 °C. The kneaded product was left to cool, coarsely crushed by a cutter milt, pulverized by means of a
micropulverizer with a jet air stream and further subjected to classification by use of a wind force classifier
45 to obtain fine powder with a sizes of 5 - 20 microns. Then, 0.4 part of hydrophobic colloidal silica treated
with aminomodified silicone oil {produced by Nihon Aerosil K.K.) was admixed with 100 parts of the fine
powder as obtained above to prepare a one-component magnetic toner.
The toner was applied to a commercially available copier (Trade name: NP-150Z, mfd. by Canon K.K.)
for imaging, whereby substantially the same results as in Example 4 were obtained.
50 The results are also shown in Tables 1 and 2.

Example 9

A developer was prepared in the same manner as in Example 8 except that 3 parts of the substituted
56 guanidine compound (29) was vsed in place of the substituted guanidine compound (2), and the obtained
developer was similarly subjected to developing, transferring and fixing to obtain images.
The results are also shown in Tables 1 and 2.
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~40-positive chargeability. Then, 100 parts of the fine powder was m xed
with 50 parts of magnetic particles having particle sizes of 50 - 80

m crons to prepare a devel oper. ThEPQFﬁﬁRﬂE%ﬁ was used in a devel opi ng

apparatus as shown in the acconpanying draw ng to effect inaging, whereby a

good i mage showi ng a clear blue col or was obtai ned. Substantially no change
in image 45q6pesdty was observed until the tone/carrier ratio reached 10
parts/ 50 parts. "The results of evaluation in Exanples 4 - 11 and

Conpar at i ve Exavgpbér wis dreparsdiawie dathe infa@ndt @b inomdiample Fakdeptthadt 2agsets 3t thd SubStiutei3
EP 0 179 Guzniddie cnmipound(30)was-used-imrplace-of-thk substituted guanidine compotind (2), and fhe obtained

——————— -5~~developer-was-similarly-subjectedl t3ddveloping, transferring and fixing to>ebtainkindges.

E i u The resutis are al§y shown i@ Tables(l and 20 0 0 0 0 0
V2]~ o X 47 h t
0s r< 4J]) Quparative-Example2-~~~~~~~~ Q E 0] -
h mz J 4 n
20 10 A developer was prepared in the same manner as in Example 18 except that 2 parts of a nigrosine dye
C~ e~ ~Nigrosina Base EX, groduced by Orient Kagaku Kogyo K.K.) was used in place of the substituted guanidine
4] XS JJ* compound (2) and the developer was subjected to developing, transferring and fixing. At n_ognal @mpera— i
20 ture and normal humidity, fog occurred little, but the image density was as low as 0.81 with scattering of
- Hing imagesng) cqrericuous coarsening gkthe solid black portions. — - - -~ -
2 wZ d% !_I 2 hepdmages were obtained under t&[scon({ig"on of 35 °C and 85 %, the image tije_nsitydgs {9wered to
; r ZPABB vﬂt mczﬁlfse of fog, scattering of the tonér and coarsening of the image, proving to be prac@alg
4 43 " unacceptable. The transfer efficiency was also low.
go) When the images were obtained under the conditions of 10 °C and 10 %RH, the image denéit? was as
low as 0.73, with excessive scattering, fog and coarsening, and transfer drop-off was markedly observed.
- 20
Example 11
Styrene/butyl methacrylate (80:20)
25
copolymer (weight average molecular
weight Mw: about 300,000) ‘100 parts
30 Copper phthalocyanine blue pigment 5 "
Low-molecular weight polypropylene wax 2 "
Substituted guanidine compound (3} - 2 "
36

The above ingredients were sufficiently blended in a blender and then kneaded on a twin roll heated to
150 °C. The kneaded product was left to cool, coarsely crushed by a cutter mill, pulverized by means of a
micropulverizer with a jet air stream and further subjected to classification by use of a wind force classifier
to obtain fine powder with particle sizes of 5 - 20 microns. The toner in the developer showed a good
40 positive chargeability.
Then, 100 parts of the fine powder was mixed with 50 parts of magnetic particles having particle sizes
of 50 - 80 microns to prepare a developer.
The developer was used in a developing apparatus as shown in the accompanying drawing to effect
imaging, whereby a good image showing a clear blue color was obtained. Substantially no change in image
45 density was observed until the tone/carrier ratio reached 10 parts/50 parts.
The results of evaluation in Examples 4 - 11 and Comparative Example 2 are shown in the following
Tables 1 and 2.

50

55
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Then, when transferred i mages were obtai ned under | ow tenperature-I|ow
~ humidi-ty conditions of 15 [err] - 10 % excellent inmages could be obtained
with a sufficiently high inage density of 1.36 and solid black 40 portion
coul d be very snoothly devel oped vER Dd@® 64zBttering or drop-off in the
central parts. When copyi ng was conducted continuously and intermttently
as a durability test, whereby fluctuation in density was 0.2 which was
within a practically sufficient range. Exanple 13 45 A devel oper was
prepared in tiBxswie Mehner as in Exanple 12 except that 3 parts of the
substituted guani di ne conpound (25) was used in place of the substituted
guani di ne conpound §2AenefiytyHe asydiatel BAWper was sinmlarly subjected
to devefopi ng, transferring arid fixing to obtain i mges. The results are
al so shown in Tabl es SPRHYMEr Fuedglipaverpge RAEDPEAT was prepared in the
same manner as in Exanple 12 except that 2 parts of the substituted

guani di ne conpound (-¥8 ks Mrse@bWty 38y 40k he substi t ut P GRAH R ne
compou (24), and the obtai ned 55 devel qQper s simlarly subjected to
devel og'?ng, t ransf é:r"’}rlei’r?d‘ éﬂd’csﬁ )&%S[%) Jai*h"vﬁrrages. The re%u(gl ts are al so
shown in Tables 3 A |e 79 6 1 A dgvel,pper was
prepared in the sa%’&q'r&'r?nle%r%ri r‘f'%%plpeoﬁgﬂ%ée%le ?ﬂa{f 2 pgfts of the

substituted guani digig, GO i e duhd! of the gubsitituted
guani disme conpound (24), and tt?gl%oblt al ned devel ope(rafﬂ/as simlarly subjected

to devel oping, transferring and fixing to obtain inmges. The results are
al so shown i The Bodvk dgredients derd sufflddently blended in a blender and then kneaded on a twin roll heated to
00 160 °C. @heCtdedded pidduct was left to dOol, codrsely Orushe@ biJa cutfbr mill, pulverizel b@ eéins of a
0 12 ~~~~ micropQlverizg with @ jet al) seam 430 further subjected to classification by use of a wind force cl@jifier
~~—-| 2P~4qQolipi3iHe pewder with particle sizes of 5 -@0 micrgns. Thgn, 5 parts of the fine powder was mixed with
iron powder carrier having an average particle size of 50 - 80 microns to prepare a developer. The

triboelectric charge of the developer was measured by the ordinary blow-off method.
Then,a negative electrostatic image was formed on an OPC photosensitive member by a known
efectrophotographic technique and developed with the above prepared developer by the magnetic brush

25 method to form a toner image, which was fransferred to plain paper and heat-fixed. The thus tranferred
image was sufficiently high in density as high as 1.28, free of fog and toner scattering around the imagse,
thus found to be a good image with a high resolution. The developer was used to form transfer images
continuously, whereby transfer images after 30,000 shests of transferring were not at all inferior to those
obtained at the initial stage.

30 Further, during a successive copying test, the above-mentioned phenomenon of "filming” on the
photosensitive member was not observed, nor was observed any problem during the cleaning step. No
trouble was sncountered in the fixing step either. After the termination of the 30,000 sheets of the
successive copying test, the fixing device was observed, whereas no flaw or damage was observed on the
rollers, nor was observed almost any staining with offset toner, thus being practically of no problem.

35 Further when the environmental conditions were changed to 35 °C - 85 %, clear images were obtained
without fog or scattering, and an image density of 1.30 which was substantially equal to that obtained under
the normal temperature-normal humidity was obtained.

- Then, when fransferred images were obtained under low temperature-low humidity conditions of 15 °C -
10 %, excellent images could be obtained with a sufficiently high image density of 1.36 and solid black

40 portion could be very smoothly developed without scattering or drop-off in the central parts. When copying
was conducted continuously and intermittently as a durability test, whereby fluctuation in density was 0.2
which was within a practically sufficient range.

Example 13

45
A developer was prepared in the same manner as in Example 12 except that 3 parts of the substituted
guanidine compound (25) was used in place of the substituted guanidine compound (24}, and the obtained
developer was similarly subjected to developing, transferring and fixing to obtain images.
The results are also shown in Tables 3 and 4.
50
Example 14

A developer was prepared in the same manner as in Example 12 except that 2 parts of the substituted
guanidine compound (27) was used in place of the substituted guanidine compound (24), and the obtained
s5 developer was similarly subjected to developing, transferring and fixing to obtain images.
The results are also shown in Tables 3 and 4.

Example _1_5
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devel oper was simlarly subjected to developing, transferring and fixing to
obtain images. The results are shown in Tables 5 and 6. Exanple 17 5 A '
devel oper was prepared in the sane manner as in Exanple 12 except that 2
parts of the substituted guani di nEPomIB0aa2dBY 3) was used in place of the
substi tuted guani di ne conpound (24), and the obtained devel oper was
simlarly subjected to developing, transferring and fixing to obtain

i mges. The results are also shawn_in Tabhles 5 and 6. 10 15 20 25 30 35 40
45 50 56 29 EP 0 179 642 Bl i{41i i dP
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A developer was prepared in the same manner as in Example 12 except that 2 parts of the substituted
guanidine compound (1) was used in place of the substituted guanidine compound (24}, and the obtained
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4.9 tn O co ~MJ 0 0 35
‘a0 - _ . _ o0 Oul- 0 0 40 45 50 55 Exanple 18 The
substituted guani di ne conmpound (40% ion1. gg gg?unt of 100 g was dissol ved or
dispersed in 1 liter of methyl eth P 0P 8 , in which was further added 1
kg of iron powder carrier (particle size: 250 - 400 nesh). 30 EP 0 179
642 Bl The;e{iopbiiiae sifsryl Ubjbdito 8dvbibgiurdnSrbmmPand tixid o BbiaH ifges.n @ ball m ||
and the m Xt ¥eSesufid 48 Enowk FOMBIbs Pindtene sol vent, was dried and crushed to
disintegrate a slight aggloneration thereby to obtain a treated iron powder
carrier ingea@medzin charge-inparting ability. Separately, 100 parts of a
styrenesresin (Trade nane: D-125, nfd. by Shell Chemical Co.) and 6 parts 5
of carbon bl aakve(lopérade prepa®t in Re\saine 808y ash txaniple 1Caiscpt Bat.2) pavte pfahdcsvbstititad,
crushed angardimsairipbudd (3)ovapusyddn plage df theaubdtituter iggansiine egmprfund (24), 3G e obtairesl,
Thi s t onerdeeatgbet wes siitielyesubjestedi to deydloginge tianefarring and figegnd ebtalg épageer was mi xed in
a wei ght r at The redultd @e aleDshodthie Tekigstiomt€ct ri ¢ charge of the thus obtai ned
devel oper was neasured by the blow off nmethod to be -11.5 [err]/g. The
devel oper was used for |magi ng by neans of a copying machi ne (NP-5000, nfd.
by Canon K. K. ). 10 As a result, copied imges were obtained with very
little variation in inmage density, good reproducibility of thin |line imges
and good gradation and without fog, even after 50000 sheets of successive
copyi ng’®t est. Exanple 19 15 The procedure of Exanple 18 was repeated
except that the substituted guani di ne conpound (24) was used in place of
t he substituted guani di ne conpound (40) to prepare a devel oper, and the
devel oper was used in 50,000 sheets of the successive copying test, whereby
good results were simlarly obtained. The triboelectric charge of the toner
in the devel oper was neasured by the flowoff nmethod to be -10.4 [err]/qg.
20 Exanmple 20 In 1 liter of xylene was dissolved 100 g of pol ynethyl
met hacryl ate resin and further mxed with 50 g of the substituted guanidine
conpound (41). The solution was fully mxed with 1 kg of iron powder carrie
25 (parts cle size: 250 - 400 nesh). The m xture, after renoval of the
sol vent, was dried and crushed to distintegrate a slight aggloneration
thereby to obtain a treated iron powder carrier inproved in charge-
inmparting ability. The thus treated iron powder carrier in an anount of 100

parts was m xed with 10 parts of the toner
30

35
40
45
50
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~used i'n Exanple 18 to prepare a devel oper.

The devel oper was used in 50, 000

shéets of the successive 30 copying test, whereby good i nmage density,
reproducibility of thin line inage%

the sane as those at the initial

ion which were substantially

stages were obtained without acconpanyi ng

fog. The triboelectric charge of the toner in the devel oper was measured to
be -10.8 [err]/g. Exanple 20 35 The procedure of Exanple 20 was repeated
except that the substituted guani di ne conpound (2 i
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Example 16

The substituted guanidine compound (40} in an amount of 100 g was dissolved or dispersed in 1 liter of
methyl ethyl ketone, in which was further added 1 kg of iron powder carrier (particle size: 250 - 400 mesh).
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Btanpl e 24 The procedure of Exanple 22 was repeated except that the
substituted guanidine compound (22) was used in place of the substituted
guani di ne conpound (42), to prepar EP® VA MBIs| eeve. The coated sl eeve 15
wds used in 50,000 sheets of the successive copylng test, whereby good
results were obtained. THe surfacetn%otent al
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The procedure of Example 20 was repeated except that the substituted guanidine compound (28) was
used in place of the substituted guanidine compound (41) to prepare a developer, and the developer was
used in 50,000 sheets of the successive copying test, whereby good resuits were similarly obtained.

The triboelectric charge of the toner in the developer was measured by the flow-off method to be -8.5

40 uClg.
Example 22

In 1 liter of xylene was dissolved 100 g of polymethyl methacrylate resin and further mixed with 50 g of
45 the substituted guanidine compound (42). Into the solution thus obtained was dipped a developing sleeve
(made of stainless steel) for a copier (NP-400RE, Canon K.K.), and the solvent was removed to form a
coating film at a rate of 0.1 to 0.6 mg/cm?2. The thus coated sleeve was affixed to.a developing apparatus for
the copier (NP-400RE) and was used for a test explained hereinafter.
Separately, the following ingredients were kneaded, crushed and classified to prepare a toner having
s0 particle sizes of 1 to 30 microns.
Styrene/butyl methacrylate copolymsr 100 parts (Mw = 300,000)
Low-molecuiar weight polyethylene 4 parts (Trade name: PE-130, mfd. by Hoechest A.G.)
Magnetite 60 parts (Trade name: BL-200, mfd. by Titan Kogyo K.K\)
The thus prepared toner was subjected to a successive imaging test by means of the above-mentioned
55 developing apparatus provided with the coated sleeve. During 50,000 sheets of successive imaging, images
were obtained without change from the initial stage, with good reproducibility of thin lines and good

gradation and with substantially no fog.
The surface potential on the sleeve was measured to be -34 V, and the toner was confirmed to be
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" coffprises a binder, a colorant and a substituted non-salt guanidine
conpound havi ng at | east one substitutent group dispersed in the biner. 32
EP 0 179 642 Bl * C L M 5%ely negativel y charged.
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guani di neceamAay Rshakvaig char§ed. Prepare a coated sl eeve. The coated sl eeve was
used in 50,000 sheets of the successive copying test, whereby good results
wer e obt aExamble Fhe surface potential on the sleeve was neasured to be -35
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35 The Synbang npelacriftts abpoyinet he oo pats (oW £ ey osh)eeve was neasured to be
-3V, and tLhemblecuisr weigis polggdideny el Y  Gf\siftg @thde name: PE-130, mid. by Hoechest A.G.)
30 Blue colorant (Phthalocyanine pigment) 6 parts

The thus prepared toner was subjected to a successive imaging test by means of the above-mentioned
developing apparatus provided with the coated sleeve and adjusted to effect reversal development.

As a result, clear blue images were obtained with good reproducibility of thin lines and gradation until
the toner was consumed.

35 The surface potential of the toner on the sleeve was measured to be -3 V, and the toner was negatively
charged.

Example 26

40 The procedure of Example 25 was repeated except that the substituted guanidine compound (58) was
used in place of the substituted guanidine compound (43), to prepare a coated sieeve. The coated siesve
was used in the successive imaging test, whereby good results were obtained.

The surface potential on the sleeve was measured to be -21 V, and the toner was confirmed to be
negatively charged.

45
Example 27

The procedure of Example 25 was repeated except that the substituted guanidine compound (28) was
used in place of the substituted guanidine compound (42), to prepare a coated sleeve. The coated sleeve
50 was used in the successive imaging test, whereby good results were obtained.

The surface potential on the sieeve was measured to be -31 V, and the toner was confirmed to be
negatively charged.

Claims
55
1. A dry toner for developing electrostatic images in a dry development system, is characterised in that it
comprises a binder, a colorant and a substituted non-salt guanidine compound having at least one
substitutent group dispersed in the biner.
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Bxanpl e 26 40 The procedure of Exanple 25 was repeated except that the
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guani di ne conpound (43), to prepa sl eeve. ve was

uSed in the successive imaging t eé?,omg@éﬁ good r %Hﬂiﬁﬂﬂmﬂlﬁ" ﬁilned.

The surface potential on the sleeve was neasured to <2l Vyn se toner

was confdofpRebint Relifepeddesbvel y charged. 45 Exanple 27 The procedure of
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accordi ng RS eYeY Gpre , which is a positively-chargeable dry toner. 20

4. Ato rding to any preceding claim which conprises fromO0.1 to 10
wt g@rggéne%cége substi tuted guani di ne conpound per 100 wt. parts of the

bi nder reg4n- Iité'qux’ylte%n\%s é}gs%f% H&bg tggj glpéérbgrqa?e(: ?e%xjnn d% %mngt\é\'%j%rl?l ggs Iérge
substi t bﬂb%ﬁiut%l@u@nﬁlngg rﬁ 45 ﬁn{o;bre%l 50 thus SotiHRS W diﬁpee aed%velopleng sﬁe vet(made
fol | oW GaifrRhdib! 6k 46‘!35 carttiigedt alcopler ( é-rzbrj Canon K.K\), and the solvent was removed to form a
coating film at a rate of 0.1 to 0.5 mg/cm?2. The thus coated sleeve was affixed to the developing apparatus
25 for the copier and was used for a test explained hersinafter.
Separately, the following ingredients were kneaded, crushed and classified to prepare a toner having
particle sizes of 1 to 30 microns.
Styrene/butyl methacrylate copolymer 100 parts (Mw = 150,000)
Low-molscular weight polyethylene 4 parts (Trade name: PE-130, mfd. by Hoechest A.G.)
30 Blue colorant (Phthalocyanine pigment) 6 parts
The thus prepared toner was subjected to a successive imaging test by means of the above-mentioned
developing apparatus provided with the coated sleeve and adjusted to effect reversal development.
As a result, clear blue images were obtained with good reproducibility of thin lines and gradation until
the toner was consumed.
35 ) Th: surface potential of the toner on the sleeve was measured to be -3 V, and the toner was negatively
charged. )

Example 26

40 The procedure of Example 25 was repeated except that the substituted guanidine compound (58) was
used in place of the substituted guanidine compound (43), to prepare a coated sleeve. The coated sieeve
was used in the successive imaging test, whereby good results were obtained.

The surface potential on the sieeve was measured to be -21 V, and the toner was confirmed to be
negatively charged.

45
Example 27

The procedure of Example 25 was repeated except that the substituted guanidine compound (28) was
used in place of the substituted guanidine compound (42), to prepare a coated sleeve. The coated sleeve
50 was used in the successive imaging test, whereby good results were obtained.
The surface potential on the sieeve was measured to be -31 V, and the toner was confirmed to be
negatively charged.

Claims
55
1. A dry toner for developing electrostatic images in a dry development system, is characterised in that it
comprises a binder, a colorant and a substituted non-salt guanidine compound having at least one
substitutent group dispersed in the biner.
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35 Wwherein [err] are respectively an aryl group, and [err] is an alk

group or an aryl group. 40 6. A toner according to anmmtmﬂﬂmﬂlﬂ‘ém
wherein [err] are the sanme or diff epgizoduewis sel ecte

respectively having 6 - 30 carbon atons. 7. A toner accbdrdi ng to any
preceding claim wherein [err] is an al kyl group having 1 - 20 carbon atons
or an aryl2 grotmr enording t6 Glai30, ebardin naid bubsiuted]! BuaBiding\ corapvend @cconmpowy reweany
precedi ng cl aentad bytthedbllomiag foemulafler age particle size of 5 to 20 m cronneter.
9. A toner according to any preceding claim wherein the colorant is a

magnetic material. so 10; A toner according to aim9, conprising 20 to
200 parts by wei ght of }' gnetic mat eri al per 100 parts by weight of the

bi nder resin. 11. Atoneg ding to clains 9 or 10, wherein the nmagnetic
mat eri al has an average partlc shz sof 0.1 to 2 mcronnmeter. 56 12. A
toner according to anydg d ai 8, wherein the colordf) is a dye or
pi gnent sel ected from rbDﬂN ck Lanmp Bl ack, Iron Black, Utramarine

Bl ue, Affiline Blue, Pht | ecyani ne Bl ue, Pht hal ocyani ne Green, Hansa Yel |l ow
G Rhodam ne 6G Lake, al cooil Blue, Chronme Yellow, 33 *C L M s
Qui nacri done, Benzidine Yell ow, Rose Bengal, triaryl nmethane dyes, nobnoazo

and di sazo dyfse 48 e vl ANGKy ACEOYI Afle WP i BORRIAIRAS BlcAloBh, HOEERIdhidie
bl nder riesl 1 e T A e e Bt i o §¢?thhir

derivative hopReliysyEs Subshbohk Giep, AR AL KBRTofe oPAY, Y¥IFRY Rt Gl AY lsdaegro.mpwéfl thokl
acetate, pol ypidggh.ene, polypr opyl ene, polyesters, pol yur et hanespol yami des,

epoxy resins, polyvinyl butyral, polyacrylic aC|d resin, rosin, nodified

r osi ns, te{pan@\errabsdrmmg sl 19] ioCZ,IWﬁiﬁli 13 %, positiviIpoiRideabledry a:hércycl i ¢ hydrocarbon
resins, zaromatic petroleumresin, chlorinated paraffin, and paraffin wax.
14. A tonet adoer gicording & am prepedigathinngvhich apbmpriseshfemed. htot 10 evt. pantdd rther eipstitutads  a
pol ymer sel egtasding camosridyree H-wt.If3rts of thedindgriresire copol yner,

styrene-net hacryl ate copol yner, acryl at e-net hacryl ate copol yner, a

copol yner %f At iaeer caccaidinge ta@p Ipeecedingagieima wb@fﬁ@lsylﬁeqwbmutqdwa@rimwrépound is a
met hacr §fl at e§emppand represgiied bystee ofatingdormgla :ai m 14, wherein the binder resin
is a copolyner selected fromstyrene-butyl net hacryl at e copol yner,

styrene- 2- et hyl hexyl acrylthte copol ymer, and styrene-butyl acrylate 15
copolymer. 16. Use of alsulbsti t ut ed guani di ne conmpound as specified in any
of clains 1, 2, 5 6 oRT a conponent of a dry toner for devel oping

el ectro%tatlc i mges. 20 Re 2}? tions 1. Toner sous for(rp )seche pour le
dével oppenent d'i mages el ect t 15 i ques dans un systenne de d6ve| oppenent a
sac, caractb6ris6 en ce qyi conprend un liant, un colorant et un conpos6

substl tu6 de guani di ne Forf salifie et portant au npins un groupe
substitgant, en dispersion,dans le liant.

wherein R' and R? are respectively an aryl group, and RS is an alkyl group or an aryl group.

40 6. A toner according to any preceding claim, wherein R! and R3 are the same or different groups selected
from aryl groups respectively having 6 - 30 carbon atoms.

7. A toner according to any preceding claim, wherein RS is an alkyl group having 1 - 20 carbon atoms or
an aryl group having 6 - 30 carbon atoms.
45
8. A toner according to any preceding claim, which has an average particle size of 5 to 20 micronmeter.

9. A toner according to any preceding claim, wherein the colorant is a magnetic material.

so  10. A toner according to Claim 9, comprising 20 to 200 parts by weight of the magnetic material per 100
parts by weight of the binder resin.

11. A toner according to claims 9 or 10, wherein the magnetic material has an _average particle size of 0.1
to 2 micronmeter.
56
12. A toner according to any of Claims 1 to 8, whersin the colorant is a dye or pigment selected from
Carbon Black, Lamp Black, Iron Black, Ultramarine Blue, Anifine Blue, Phthalocyanine Blus,
Phthalocyanine Green, Hansa Yellow G, Rhodamine 6G Lake, Chalcooil Blue, Chrome Yellow,
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25 2. Toner suivant la revendication 1, dans |equel |e conpos6 substitue de
guani di ne est un conpose represente par la forrmula (I) suivante:

30
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pr ecedent es bugtil, pOIPAERAIECRSH @sid, radin LiodiiRd FisiRg teRtdnd @bifl phéHaliCesID Siphaid bsditylcitd de
guani di ne powdrodttan paint, iaRha® pep@éuddSresi€ chidrinkto® pandfinC eaGhiatinaat. 1 e |l ant. 5.
Toner suivant |'une quel conque des revendi cations prec6dentes, dans |equel

| edi_.t conpoFGosubsbidingfo &Y precedirdelafpu vhérdin the biagdr resin is @ pPYse selepaddeendyGenpar

| a formul a (abiylptesapahamer.etyrebem@thacrylatdtopRymdxl dCryldielBethacrylate copolymer, a copolymer of
(rr) 1o two or more acrylates and a copolyméd ofl Mer inerg welthb@y!#®s. et R3 repr 6sent ent,
respectivenent, un groupe aryle et R5 est un groupe al kyle ou un groupe
aryl e. 15'%.A Pomieecosdio/arftiein 1aneheritethe Sindan desitas 2 cerabyimgl edectesiempstge®duit es,
dans | equel "RthagiylaiR3 capsymer e styrgrecpiiavdheryd eprrlaifu ceoryimedi fandr dyrere-Rubvb| asrdpte
entre &es greryEStaryl e ayant, respectivenent, 6 a 30 atones de carbone. 20
7. Toner suivant 'une quel conque des revendi cati gns pr6cedentes, dans

| equel R5‘6eé‘ge h“é%t"é%:ﬁ %?"E%‘I‘ °°8¥%tﬁﬁ 23 shecifeyl in R S1eiE Tc2rpB AR’ 812 EATPE8Upe
aryl e ayant %62 87 30°LPHREPIE SR BBI™ES Toner suivant |'une quel conque des
reyendgfaﬁggnacagggedentes, dont les particules ont un dianbtre noyen de 5

i . , . .
a 20 mcronetres. 25 9. Toner suivant |'une quel conque des revendi cations

precédent £s ’TogeQns%ué §SIME lsé(]:hg &an Rr gé%lop%ér%en't' Qﬁmages électrostatiques dans un systeme de

développement & sec, caractérisé en ce qu'il comprend un liant, un colorant et un composé substitué
de guanidine non salifié et portant au moins un groupe substituant, en dispersion dans le fiant.
25
2. Toner suivant la revendication 1, dans lequel le composé substitué de guanidine est un composé
représenté par la formule (I) suivante :

0 R]’\N
r27 O\ 5
3 C=N-R (1)
36 R \N/
R4

dans laquelle R, R?, R3, R* et RS sont des groupes identiques ou différents comprenant I'hydrogéne et

40 des groupes alkyle, cycloalkyle, alcényle, aryle, aralkyle, alkaryle et hétérocycliques, dont un atome
d'hydrogéne peut encore 8tre remplacé par un groupe substituant, et au moins I'un de R', R?, R3, R* et
RS est un groupe autre que I'hydrogéne.

3. Toner suivant la revendication 1 ou 2, qui est un toner sec susceptible de recevoir une charge positive.
a5
4. Toner suivant l'une quelconque des revendications précédentes, qui comprend 0,1 & 10 parties en
poids du composé substitué de guanidine pour 100 parties en poids de la résine constituant le liant.

5. Toner suivant l'une guelconque des revendications précédentes, dans lequel ledit composé substitué
50 de guanidine est un composé représenté par la formule (Il} suivante :

§5
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mati er e nmagn6ti que. 10. Toner suivant |a revendl cation 9, conprenant 20 a
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Chal cooif, |l e jaune de chrome,~ |l i nacridone, le jaune degpfp2|d|ne, | e
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un copoP¥ynere styrene-nbthacryl ate de butyle, un copolynere

st yr ene- acPy| SPE Yiams Vuse, greipadapp eleg trevgpdicalions | Rfeddeastest Janerroudde yhioied adt une
butyle. 16. R3FPLRETEH®Y’ un conpos6 substitub de guani di ne suivant |'une

endj cat i 6 35 EP 0 179 642 Bl
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our 1 e d6vel OpPETRRL PU™S FRdge VAISER 19U 30 © ques. Pat ent ansprUche 5 1.

Trockent ongf vaidr sEMMLE KL ARGt &Lﬁ)k&%bgﬁh@etl 'as art.lgr? el lé uf%%re]a uh %iaﬁ\'étpeetm)yen des
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Bindemittel, ein Farbemttel und eine substituierte nicht salzartige
Guani di g e12DiToRbARGvat Fun8lqlik@adue s PdvBrRicationd S tal &, WSt IEREI b RRGant Lsun B0y
Bi ndem ttel @igaper @bisiréntrd % noirldsf @Bone, I noir de fumée, le noir de fer, le bleu outremer, le bleu
d'aniline, le bleu de phtalocyanine, le vert de phtalocyanine, le jaune Hansa G, la laque de rhodamine
6G, le bleu Chalcooil, le jaune de chrome, la quinacridons, le jaune de benzidine, le rose Bengale, des
colorants du type de friarylméthane, des colorants monc-azoiques et des colorants disazoiques.
40
13. Toner suivant l'une quelconque des revendications précédentes, dans lequel la résine utilisée comme
liant est un polymére choisi entre des homopolyméres de styréne, des homnnnlvmares di.ivés de
styréne, des copolyméres de styréne, un polymére de chiorure de vinyle, un polymére d'acétate de
vinyle, un polyéthylene, un polypropyléne, des polyesters, des polyuréthannes, des polyamides, des
45 résines époxy, un polyvinylbutyral, une résine du type acide polyacrylique, la colophane, des colopha-
nes modifi€es, une résine terpénique, des résines phénoliques, des résines hydrocarbonées aliphati-
ques ou alicycliques, une résine aromatique de pétrole, une paraffine chlorée et une cire paraffinique.

14. Toner suivant I'une quelconque des revendications précédentes, dans lequel la résine utilisée comme

50 liant est un polymére chaisi entre un copolymére styréne-acrylate, un copolymére styréne-méthacryla-

te, un copolymére acrylate-méthacrylate, un copolymére de deux ou plus de deux acrylates et un
copolymére de deux ou plus de deux méthacrylates.

15. Toner suivant la revendication 14, dans lequel la résine utilisée comme liant est un copolymére choisi
55 entre un copolymére styréne-méthacrylate de butyle, un copolymére styréne-acrylate de 2-éthylhexyle
et un copolymére styréne-acrylate de butyle.

16. Utilisation d'un composé substitué de guanidine suivant I'une quelconque des revendications 1, 2, 5, 6
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2.- Toner "nach Anspruch 1, dadurch gekennzel chnet, daB die substitui erte

Guani di nver bi ndung ei ne Verbi ndung ist, di e durch di e f
dargestellt wird: '5 , R R2 :H&]ﬂ ﬂﬂﬂﬁ
20 N REF 91948 R

gl ei chen oder unterschiedliche Guppen sind, die V\asserstoff AI kyl -, 25
Cycl oal kyl - | - ! I o) }

G uppen, i n d Alnégﬁméi Cr?n\ﬂﬁ%gtje? usnt@ﬁ? S&étfgﬁ]re?gérﬁﬁepx o %Péclgbg'%hgh é%%éssémﬁosm
Substi tuent engruppe ersetzt sein kann, beinhalten und in der m ndestens

ei ner derpRefhfphche R2, R3, R4 und R5 eine Guppe ist, die kein Wasserstoff
ist. 3.s Toner nach Anspruch 1 oder 2, dadurch gekennzeichnet, daR er ein
positiv auf ladhators A¥ Eak@dRiue@dn SbktrostatisdnSi Bildbrn RHOMRIN MREHIN-BhIARKUNGEIS,tem,
vor st ehenderiadwtsip rddedithzeidivibtr @n  gekie reraenadnen , FadaRitsr ind) sihe Riubstiflfdrte nicht
Gewi cht st ei Isazatiye SGilzsitintabieiube it Guiadds@h viesrbSunstitregteqipd, Offe @e Wb hisdeafitteen
des _Bi ndeharpesgiembaBniast35 S. Toner nach ei nem der vorstehenden

Anspr Uehe, dadurch gekennzel chnet, daR die substituierte

Guani di nvar Gl waeh afsprich/dr Badwingekennzeichinad ¢hd rdishsulistituidiie | Qpevidievefindom eifd | )
dar gest el | t Mgibindungligt, dig0dureh di> falgenplp Foreli(l) dapgestglls wird: PR-N H
in der Rl und R3 jeweils eine Aryl gruppe und R5 ei ne Al kyl gruppe oder eine
Aryl gruppe !'st. 50 6. Toper nach einem der vorstehenden AnsprUche, dadurch
gekennz%®l chnet, daR Rl Rﬂ-‘rd\RB di e gl ei chen oder unterschiedliche G uppen
sind, die aus Arylgruppe "t‘ jeweils 6 bis 30 Kohl enstoffato- nen
ausgewghlt sind. ss 7.R ch elsfrem der vorstehenden AnsprUche,
dadurch gekennzei chnet, aR Rs A kyl gruppe nmit 1 bis

Kobl engf of f at omen oder Perﬂe Ar gr uppe mt 6 bis 30 Kohl enstoffatonen ist.
8. Toner nach ei nem der_u /r,stehenden Ansprui che, dadurch gekennzel chnet,
dan er eine durchschnit®1q

in der R, B2, A3, R* und R® die gleichen oder unterschiedliche Gruppen sind, die Wasserstoff, Alkyl-,

25 Cycloakyl-, Alkenyl-, Aryl-, Aralkyl-, Alkaryl- und heterocyclische Gruppen, in denen ein Wasserstof{-
atom ferner durch eine Substituentengruppe ersetzt sein kann, beinhalten und in der mindestens einer
der Reste R', R?, R3, R* und R® eine Gruppe ist, die kein Wasserstoff ist.

3. Toner nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB er sin positiv aufladbarer Trockentoner
30 ist.

4. Toner nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, da8 er 0,1 bis 10
Gewichtsteile an substituierter Guanidinverbindung pro 100 Gewichtsteilen des Bindeharzes umfaft.

35 5. Toner nach einem der vorstehenden Ansprliche, dadurch gekennzeichnet, daB die substituierte
Guanidinverbindung eine Verbindung ist, die durch die folgende Formel (i) dargestelit wird:

40 1 I

45 R

in der R' und R? jeweils eine Arylgruppe und R® eine Alkylgruppe oder eine Arylgruppe ist.
50
6. Toner nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, dag R' und R3 die
gleichen oder unterschiedliche Gruppen sind, die aus Arylgruppen mit jeweils 6 bis 30 Kohlenstoffato-
men ausgewihit sind.

ss 7. Toner nach einem der vorstshenden Anspriiche, dadurch gekennzeichnet, daB R® eine Alkylgruppe
mit 1 bis 20 Kohlenstoffatomen oder eine Arylgruppe mit 6 bis 30 Kohlenstoffatomen ist.

8. Toner nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB er eine durchschnitti-
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