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di et hyl am noet hyl net.hacryl ate; acryl atef such as nethyl acrylate, ethyl
acrylate, n-butylyl acrylate, isobutyl acrylate, propyl acrylate, n-octyl
acryl ate, dodecyl acrylate, 2-ethyl hexyl acrylate, stearyl acrylate,

2-chl oroe- 25 thyl acrylate, and phenyl acrylate; acrylic acid or

- nethacrylic acid derivatives such as acrylonitrile, nethacry- lonitrile,

and acryl am de. These may be used aI one or |n conbl natlon of ‘two or nore
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thal ene, diethylene glycol dinethacrylate, and ethylene glycol

di met hacryl ate. The cross-1linking agent nay be added usually in an anount
of from0.01 to 10 parts by wei ghtEPO&#6%3Bdf er abl yfrom 0.01 to 5 parts
bywei ght, 30 based on 100 parts by wei ght of the pol ynerizabl e nononer.
The pol ymbighaifand tuetSe noad ppeferatiyzeifion 40r1e0re highstithanitie shalel @odotherntidtempapatarae r
conposi ti on Wienghesatree| torainay garisvie o isanei ina twsabypaent tieveleper, they afegkaidby imbture d
from st yr atean isnypowdeecaien iariegrite cagien 9f 4 ¢oated tarien etifained by ppatiigithase withistyreneaesing
mononer  miskieane eesipfaceylioresin s fluaipe i ot BainousesiTisheemprsing 2 aagnetic materiakdiapersed in
nmononefs, aAesin. preferred when t he deveI opr ng perforrrance and durabili t?/ are

taken into °“h35°”s“'”°t'°"FFﬂ9 fEming,#RpRFE §mﬂ‘é{9 i?é’f Eﬂ hzed
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out by susgiendthegriniT tipalgh Bl of tikieg wwienOISerhich arerisddiwith pressare wbritazhin tHe@ppeo| ar
pokymer , aod lewer diggotiing, taking thetiming 64 thatée feed piler 77 raishelimage oa the plibtosknsitisedrarg B 0US
phase o aay besyachiesizere thedener imageforoiad en this tesensitive diveniid ingrapsierted ouje the sheet B/
®pposi t e tpa trinsfepditchargey &?- Thasearterathe Hee!if seliactad fromthe d@m 4dwp espenetingmegrs ivle eE)ol y-
45 mer, deafixisa it 8h(sheymindrig- AAkydts enlsrerd view)shrough p harking quide B9, sheghaet holgg pubject

cont ai ned ' heatfixisa msthodyandi "leaq?ft%f dﬂ’ﬂ%ﬁ'@}m %’&haszé§\' the 'BPP" fraage jsdrapsfered. é’i!q “E’!!F ly

attract ed"t“E?"\“‘é\S‘% é’“ﬁ‘ﬂér‘ emeye °€fﬁ1‘ i oni c |s ersant on
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covers th

ana ev Lo/
coal leSCI n@rﬂélrgel mggj ’the‘%ﬁ# ya e%%wﬁwrg% (S:rt t g -fi i
CO 9 yrrer r?g h ter s pp;t th H—£ sai
part ' Cboe cILé%Q@r{tactvL géd ﬂa'aéé" eftt QJg bk ,l .
Hence, th%ef-eﬁ§ ﬂeﬂg fRAG MbthotRat arrix th th ?mfaﬁé &Fﬂfé re&l e@:ém%- ecalpo ar
pol ymer, [Rpthith bie&iingRRb AR imaddmiidul lof&sigepBhetratith bfthe infd tt{e%céktnyﬁb&fum
hi gh- nol eGrihabi¥ditarBigh, A Vet Gy &aﬁujaﬁﬁlﬁﬁlloﬁfpoﬁéﬂ&mﬁdﬂpt@f&dhaél'?ﬁtﬁrt%tiﬁgfbﬁnod _
particles encloses a | arge nunber of | ow softening conpounds in the Insides

of toner EXAMPIESES, so that properties excellent in the blocking

resi stance, devel opnent perfornmance and wearresi stance can be inparted to
t he pol yner Thaptesank ieentih viilhhe npreswpenifically dessritter] below ByTgiving Preparition Bxdmiples pud Exrer
(i ncl udi ngmplpe pol ar copol ynmer and cycli zed rubber) and the

.reverse- chargeable di s- persant that are usable in the present invention
wi || b® efBReparation ExamplepfPolyester ResnAr pol yner may preferably have a wei ght
average nol ecul ar wei ght, nmeasured by gel perneation chromatography (GPO),
of from 5, 00Ged By U1 6t 2N12eF-er, abbYs { 4-0p R phdny13pRoRRRe Which is
preferably used since such a polynmer can be well 10 EP 0 373 652 B1

di ssol yed in the polynerizable nmonomer and al sx8 ffapadwsabyl meyighti ) The
cationic polymer includes polymers of nitrogen-containing nononers, such as
di met hyl am ndRe¥gaxyathvens (@ & )asd 2db &$ M Thrdrsirhenydd PRepapeat e,

copol yners of styrene and nitrogen-containing nmono- ners, or co Iyners of
styrene, unsaturated car boxyl ates and nrtroger‘?"cc?ntpﬁrﬁrsn&yrrﬁ’ﬁd S.

(i) Thee aniqpic ey | des pol yners of e uch as
acrylonitril aneredﬁ“r%’r slcotar}*ﬁ‘#ogen nononers, s{ych é’sarvtrryr)r&% WrﬁI%gPi

pol ymer s of Leigci ds, such | olyners of
mﬁéﬁds, SRIDN beid dqgse Hetls By WedghRt

unsat ur at ed pol ynmers of anhydrides of unsaturat ed di basi c
aci ds, or copmtiwsyiwic Haoggd ene and sai d nOMPEY parkse by sedghant may

pr ef erﬁbly be an inorganic fine powder capable of dispersing and

stabilizi ng the nono- 10 ner conposition particles in the agqueous nedi um
and sl i ght | yThegbqypmaterigfe %‘P’é&ammf 1§PSPHuarepuipto AR § valume donrtarekedsoung) flask

nmedi um i n 8‘% MERPoRATRonesten @SB Brade o gainers sicdlyA niteaetieeding fie prds € elass apde 1 to
20 % by wei ght, based on water. (iii) 4khe ani oni ¢ di spersant includes
colloidal silica such as Aerosil #2000, #3000 (produced by N ppon Ae- rosil
Co., Ltd. 15 (iv) The cationic dispersant includes hydrophilic
positively chargeabl e silica fine powders such as al um - num hydr oxi de,
magnesi um hydr oxi de, and am noal kyl nodified colloidal silica forned by
coupl i ng- agent '




i
i

t treatnment. The anionic cyclized rubber nay also be used in pl ace of the

above pol ar pol yner or polar copolyner. Magnetic particles are added in the
nmonomer conposition in order to forfAYHEARBY suspensi on pol ymer 20 toner
partioles. In this instance, the magnetic particles also serve as the

col or ant Asobdeesen@giseduently[the laisiowss plackdiard iBanti@ihdatee ap nitRget gas wasdefiomiheTéeding!S €d
magnet i c. f itoke mede of gidsesd tha the ingid@of eréactidnerestelavae kept andfiertfatraospl@re) Terrperatuire(wass
and pr ef er dhanyaisedofhe®after,030 § ofi dibutylfih exidenwgn edded, tipdentnepuwewasanainipined &1200iC,pd | n
an anpunt oP-cpndenaatian reagtiop@vassayipdieit frin 12 houts tpgivefpolvestar gesindm 20 to 50 % by

wei ght , ShasedTHiyPolyRerresidyshmied B appam@gemﬁsgw'eaﬂac 20°Geandhany apparent Wsaaslly nbiat t,
treated wi t=h158°°tﬁséﬁf‘§‘\'§HPV@%‘t"ﬁ sad-typedloy tester showgn Figd A %10 ppiseand 2.0 % 10° poise,
coupl i ng aﬁ?s 'éﬂ'ige valyp, pfhegnglinafion of the (aturpl dogarhms tan'of fhamelt yisposity-at 120°C
dependi ng $02C with e ﬁtﬁ?%@peﬁ‘"'?ﬂ%sfﬂl%ﬁé’ﬁoea? eoiss¥iG i cl es and the

density [é] h | u s% present on the surfaces, an anount of
treat med n’% &jm%‘x 3t T by wei ght, pre- ferably from0.1 to 3 % by

(el ght - can aeﬁg%éfméé};mfewewdeﬂuo%%] dfagwe mfoaehé <a| %@kiﬁw"mpﬁi’%nce
Therear

on the phyShimlinPideRShd 5 ﬁ‘a'?tsq}g oéq&PEQSdquwﬁ elRihe4 de
SUSPENSiPN thEUn¥diRd prbRBiWas BRled ArfalltiR &:&éﬂieahaﬁgﬁaﬁe &em&rrshoiv Eby ei9dsiticatiok
whi ch 30 WaMd&Sﬁﬁbrto@i‘v&HdS&fM@;f Iwd & HONER) Wit 8 Solu eg:ma& Siamdiériar Sut 12

car bon bl agi. Bisdd g1 Fbparth by a&ign br this Radk féIsEaaer oM part®y e,e@ubffr@areﬁmm@na&mreed

W t h resi n.povdeewasidda¢dznt mixed/to bige toiteA MBS &whed Ashawedageirc. of from 0.5 to 30 %

by Wei ght based on the nonomer or the nixture of the nononer and

| ow sof eeniBxempetrpound. Acharge controller and a fluidity inprover may also

bé-optional |y added in the toner. As to the suspension pol ynerization, the

nmononer conpolsitheihezi-figing vt atibe migsentiniventipmpyshaivisio Flgv4Aathe tempereture serger surface tm g

t he col or arPeragye Tiiebthe Bester plgraant Hiyras §¢tda 200°G; Sedowes censuppiipr of dhej resistanee maerielal s

medi um heé'fee'&aff'ts Pa"'ﬂ efhe totg} prgsglre betyeeq the h %?rﬁ%mﬁﬁ't dhend thepressuts milar 8 haviggn
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'z

[err]
50 %b gl LNLSEG | f | htI
wat er - go},\ﬁb’? fﬁE:E:‘ies.stanceP %?lagtgﬂo pr&?n I%e;u {'f exe I I?ﬁgﬁ\ e o y

lrrialéil umT;;y rtﬂ' }*tﬁyL: seegﬂpglg ure T tsor e{‘i%;{ é&. rg

di ssol ved or m tﬁ:ﬂ .n;uaw I Ly: Lahtlel hatribe ﬁdt am e’
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Vol UNe averoh@Rer Awas bitdindd. s AEBHIRG hediuht) SonfifkdieRf avaiabfe daﬁdawed uwzpéﬂa%iuﬂef

t he aqueouscan@Balel) dos Indk S4ARTIoF Gse I tBpyiia Im4BRtiek %ad ised) ThexeRhlrfiké iMkleloftodel ©
stirring belvag fikalusing@ttle Sbobe fixing UiiBto Givd £¥iked infagé. t he particles are pre- vented
from set t | i ngFesfixidglpatonhdnee it SqatieTRell ivdge] unfired ynag s vn o0 Bhectd weye sccesSivelppapered d
byt be act i diwough thelfiginglink fogiveibedinapeshand thadst, 10ThsdtH) cdohand 200thisheats webdeatitrubbed
carried outwithSiltan papepederiapplicatisredf atoad ofGD gicw The fixing pértormgnce wasekpresadad by tieraien 45
[err] and [%)efiadewednd of imagedensitybifoy offsetursigtance fests,liye unfixed irkges wapesuoéessively fixed,
Subist antd aland evalvetion wep giia 25 howprsiny shestsrwereonapesed Until the fixedimagie toh fixingi film bevgme
After corrpls@!“P@)n of the reaction, the toner particles forned are washed,

t he di spersi (ﬁf tqef'fﬁqpeff%'mf'é’ﬁﬂﬁ%?&“”%ﬁq@tﬁ"%mﬂ&F'P'ls@ﬂﬁ'd the 200thsheetin 200 shesl
sui tabl e m®§ %E:Pm"sﬁr a?'f"l’at‘ta ‘Tt ?]a e ?eghl nﬁgrﬁggﬁr}trlfu al se aratlon
foll oneg. b

pres- e%t ?“’ner Y ﬂ)?;:gievi:a qu'g% Q‘Teﬁ Bexﬁé'r;? e tg'ﬂérﬂa@ﬁssw%%%ﬁx? m?ﬁ'%f s
warter is use as 3 &Y mediumin 50 " an anmount of from 200 to 3, 000
parts by \A@ogp;,atpgggaq,p@q 100 parts by weight of the pol ynerizable nononer
or the m xture of the nmononer and | ow softeni ng conpound. It is preferred
that thes suspPEsyitKloneA péPared n@REHpIIS S asBudind@ nd@iRbd thdckihd W NBRFdREImHutalt(¥ed
present i N\b@GhrdAlnc, SodntddWke a he4kPONerTBing ukER ok Whilbh YRl de8nif mdchshiBin @ fnb Fixing¥olleh Ne
endot her m avapeddchéd el alks i WhicliiPBRgSperd was sstdsttObd 136 miRBS kke BXEIN ExdMpRa, the

Wi t hi n t he firingiests eare biniddandg satestivadpabaing 200hdeng Tixig SurPmiahe was ik thoi-

ni ng cal or ieraptesaf pra@Buse, but washrdm Tta 8 &%, showing @ crtadfidériofitgl to Bxadiplé uner (or a
capsul e®t onerh theloffevit registancetesis ratain apa¢asd oo theffixiogniofleg pfitgr 5,00thedt papgeriigpdhawing apk
the tine t Ivereftiinferiolity. peel ed fromthe toner-fixed face may preferably be

hi gher than t@rthepherdandnitiewsiingeriod (timehwasa0geasndsTwhichiwak 19 Freep thabin Examplsfier abl y
be peeled on condition of at least [err] 11 EP 0 373 652 B1 higher, and
further nore preferably be from40 to [grr] higher, than the above

endot herm c tenperature. Wen the above toner or capsule toner is used in a
t wo- conponent devel oper, they are used by m xture with an iron powder
carrier, a ferrite carrier, or a coated carrier obtained by coating these
with styrene resin, silicone resin, ‘acrylic resin or fluorine resin, or a
resinous carrier conprising a magnetic material dispersed in 5 a resin.




! An outline of the construction of an exanple of the imge form ng apparatus

" making use of the fixing nmeth- od of the present inventions will be
described below with reference to FERO373652Bt nuneral 71 denotes an orig-
inal -setting table conprising a transparent nmenber such as gl ass, which
reci procat @) Prépatdion Ekamnple bfiFolestdr Ragif®W a so that the original is scanned.
Ri ght beneath the original-setting table, a short-focus snall-di aneter
imge 10 fornmgtion _device.arr o Qi . e pl aced on
the original-s Pﬂ?ﬁﬁ@ﬁﬁ?@l?geﬁf%ﬁi%‘tsz e 1%s(i4ng‘q'gﬁe?ﬁ>fﬁ§nﬁ%£zil)gér’lgi&g?rp 73. The
reflectetl-light inmage is brought to slit exposurg pArespbptweggrtti ve drum
74 through the above array 72. The photosentive drumrotates in the
direction of apedYoRyeth918HE®? 8d) 4D, Dy (@s-hydrbryphenyMpropgnees uni form
el ectrostatic charges onto the photosensitive drum 74 covered with, for
exam ple, a zinc oxide photosensitive |ayer or 38a0opgutscbyeweightiuct or
phot oserfditive | ayer. The drum 74 uniformy 15 electrostatically charged
by this chargefferephshpiageasifosed to |ight thrzéuéhp?ﬁésdEVi'ﬂ%Jé’Yay 72,
and an elec- trostatic |atent i page i(? t hus forned,, Thi eLec‘tvégslg?ti C
latent i mage | #PRIEcEPYLBPECHBIRES Yoner or dePeloB8F By PFeiRioRt a
devel opijgg devi 7Q.. . th t her hand, sheets PRToN=YIAYA=Yo SU T o W= 11 sette S
are succﬁssi vel'%(ifngglégtgg Eégdrum 74 through a Eéisr 5%?‘\'5%2&(?%35?%' |l ers 78
which are rotated with pressure contact in the upper and | ower directions,
t aki ng t he ti PoigtesB wadétitairel & theesathe mahdeeds poijestan @ ekdapt fornusigpetheabovdweaterials. This
phot\agensi t polyestetresin B/sho@éll annppardntvisysitg e’ otti 7 €29°C aiden anparent viscasityonbl #tuTEAG0GN
t he photsemsneaswe by thewverdeail-type flamtsstershav indiig: & of hiex 1 paise apd 20 x 10° peisanrotrer-
diss¢har ger ®ely. Thiebsolufetvelpe ofitivecincliation of fhesatyrat logaditims frmhef theanelt vigepsifyat #20°G and
separ at i ng HoGwithirespebty thegemperature yes founf fo bg 9.1¢ En@lPYTR Fi g. 4Aby its
enl arged vi e t hrough a tracking guide 80, the sheet being subjected to
heat fi xi ng4hepamtionramplpaiTleasrBer del i vered onto a tray 82. After the toner

i mge i trangferred, the toner remaining .on the u 4 is.removed with a
- cl eaner 83. _pdonerBwasppaingginibesame maoney; sit‘ﬁ'g’ ﬁﬁg};‘%ﬁé%ﬁ%‘%ﬂﬂ% “5}?“3’2%’?8%”"?%

visi bl e i me¥atysed inglace gt pyvespr A IR BrL sto¥eLle ¥ %g the resin having the
proR;e_%ties Eﬂ% leEhe melt viscosity is fromJ[err] poise at a tenperature
Wt h the of from[err], and an absolute value of the inclination of

a graph 1's nolg,jibfets bh s realdtah&tésls wefiafifed b nifle stiEMarnBitas inESkEmpi 1) ERept that
([err]) of {hB@mpErhture\sbra6iRRidck tepbratttedr, bRtk nobtbibidhRMAEwhs delto 1ddEC; laRdRS foltitHaF'S ,
i s heat - i Xggdeddt td fikifg @i 70 chrildR6 THEBixirid PbrREmAnBSwaR8 b a8 RIIBA tThedfsbtiraubtintd Y
supported agsh hbediRoeTEdbltEuy® IREUDIshedt pdpéringds said so recording nmediuminto
cl ose ca@t act THé dditing &ime of tRFix@G uel vidabdut 3 deEandgdimilaig ad in Eximple t cHiepe) the denipelatuee n
t hem Thus, Tivaene0°Candthe tempedius T wxs 18g°cret hod that can fix the toner inage
t o t he recor diThgresithp inrageswege figedcimdleadiag or blaeu-thdotghiand werbingediqualité r ee sharp
i mage wi t hout not causing the penetration of the toner Into the recording
medi um or t ) mple2gh, and yet nmay require only a | ow power
cansunpt4on and a very short wating period. 35 EXAMPLES The present
i nventi on wi,|_|Usmthﬁfﬂner(§p%@? PrRRaRd| IR/ Exmele 24 39 gstusing @ mesified mach %Péﬁ@éﬂﬁ%
Exanpl es anffxipg spegdigyGamis 1Bty ERARHIE ﬁB'l:g an Whjeh

A S S R

23.5 par {52 %"ﬂ%\g’ﬂ{mjgg*éﬂff 'f‘yl‘le .%‘(’gcgg'ﬂ ,e;-l%’ F PRSI SRS SHES MPB P S ke
JBEF. oW

bp

ohod
34.0 par 59“':-*'7‘Ig ALl i dathon ted was 820 W. This it from the coh
parts by wei gt LIRS g;@a&amg b M .n;::l:g"m;r&ngwgé“?ﬁ :
by wei ght T ﬁgﬁl ek bdgbn 1854 Sained at 100th sheet papering, and the transferring pap ing 34 $h8 redrding
wei ght 55 TRGuidY4 Eid tRe dppeérTiolier dt S50eH shéet PdpBring Gt suttin E]'negtthﬁ‘e mathing.Nt 0 @

2 [err] ol ume four-necked round flask equip- ped with a thernoneter, a
stirrer made of stainless steel, a nitrogen-feeding tube made of gl ass, and
a falling 12 EP 0 373 652 Bl condenser. Subsequently, the flask was
placed in a mantl e heater, and nitrogen gas was fed fromthe feeding tube
made of glass so that the inside of the reaction vessel was kept an inert
at nosphese. Tenperature was then raised. Thereafter, 0.10 g of dibutyltin
oxi de was added, the tenperature was naintained at [err], and
co-condensation reaction was carried out for 12 hours to give polyester
resin A 5 Thi s polyester resin A showed an apparent viscosity [err]
at [err]and an apparent viscosity [err]aly [err]



k)

= [err] as nmeasured by the overhead-type flow tester shown in Fig. 1, of
.3.8 x [err] poise and 2.9 x [err] poise, respectively. The absol ute val ue
of the inclination of the natural | &§&83F3¢@B1[err] of the nelt viscosity at
[err] and [err] with respect to the tenperature was found to be 0.086 [err]
(poi se) [ er r JprepdrationEx3my ot Pélyestet R¥3inExanpl e of Toner A Using a tw n-screw
kneader extruder, 100 parts by wel ght of the poI yester resin Ain the above

Preparati on EX | _ ic iron
oxi de), 2 part °\3\§3Prﬂgyg EP%e%gt?'?\r}ge C ar ge con%?g?’pﬂﬁé)éggﬁggand 3
parts bySwei ght of a Iow nmol ecul ar wei ght propyleng E’%&'anblytwé

“ Thereafter, 15 the kneaded product was cool ed and then pul veri zed u5| ng an
ai r - st ream pul eyliyesiyetholbawed, by-z) Basid (4aividaoxyphegydpabpaneassi f i er
to give a black fine powder (toner) with a volunme average garticle di anet er
of about 12 pm Based on 100 parts by wei ght of 34hi0s peirdekbyi neightder, 0.4
part by Hei ght of hydrophobic colloidal silica povvder was added_and m xed
to give toner Ae %‘é:hﬁéhéraﬁlghomed [err]. 20 %@a@ﬁFéslen"?h%h

heat-fixing unit _of the present,invention, as sh in Fi
terrperaturg sefsedeGery ?uf‘éh’i’l‘be?%‘%re [err] o%m%h?aﬁégggy ‘é’Péﬂﬁ'ﬁt 11 was

set to [gyr] I t|on of the resistanc egl.a

heat i ng f)itrt, %ﬁ'o&f\ﬁ?h pressure bet vveensltfh% ﬁ’eatrs b Il'evﬁeé# 11 and
the pressure roller 18 havrng 25 an elastic layer fornmed of silicone
rubber, 8 kg; ThHaabdve pateisieittalameundsfe 5600 veerd mit ihto a @ @ vdiumerfour-Beckarroundiiask éxmipr O-
t at i\aral speediwithfa thdneorfidtesiarstirdr mhde o SainidsS Gteetral ritepgen-fdaling lube Imade of glassi ad a falling
sheet, azpolcyidensdeSibsequentiy, tiR(laskwas placel jn ahisenileTgpatat, andinitroganigaswss fefd from theifeeting,

r ecor di ng niubeunadectigass sodhat the isideof the reactice vésas) wes keptaprines iatmpsehereofemperatrp was
mat eri al di $ieeraissd Therea#pr R 1Qve9f diputyitin oxile wasadded, thedemppratureyiae malstgined 424086, ondis
until the t eﬁ-gt\:etsatoe regetion ws carripouter 12 kayisde giegpelyesierrpgin. This resinshpiyedan qoid value

el enent 30 hed [err]. The tenperature T2 was [err], and the
t enper at & err Evluetlon was madeinthefollowing way: Using a '
nodi fi ed ma 'M—%ﬁ—%etaehl ng a fixing unit .froma comercially

avai | abl e COprs artrv?ir(l:-hlrgweknea ere trulgEf 10{}a f a\%r %e%Xl egéprggn e’abo%QPrH |$
i mage of tongl,y :Eéi %gj & Jﬁﬁ*
, Canor Ney, DSar? 1 %'ﬁa rrs @éafggé ik bib st

use in COpy'vBEhﬂF&?QﬁMéw%&el%@ﬁed( dih§epdra aftéﬁﬂéﬁm ded 5LRE wis

A was fixed chsid Hid theRpul/ef2é8 udingsh uagstrearntpmtéazelfmw& H&&#lchﬂmgﬁng ani bihssifiBdo
per f or mance givg & bckI e bévitef (ol wiih 3R BRrags! prficefibreftRgaboudiR 20 sheets were
successi vel y pogiapebséui ol dbvis, 15igsf tRigblatR fike pfoRded wisindided.cTHe feSIRBE Moldedipebdiich ©
1st, 10tks Shéwed ad BfparentaicosROf kit tsh@edcandei spparaatRistosihpdatty= 1508 ds reasupd per
under appl i aiselaverhezaitypa fibvoasterafiown O Fi! {, efrdts]x.105Toise dnid1 2 g04peisd, mspretivelp. Thaabsolute
expressed byaludw thedrtclinaticiof toé naturd! logeeithima gnmOéf thiseppaertiastosity yith iepectd thesterperature
resi st ance twasfognd to he0.tirfhipose)’Cnrages were successively fixed, 40 and

eval uati on wasSubsetiwentin bassv,omilfpartshyaveightabthie bipcifine ewdalhﬂpaftmelemtﬂeludmﬂfﬂge
off i xi né f icPiipidplatiempowder yamadded gnd mixed o giyp tonertCa&his toier G ghawed Ti? $Rice was

al nost constant at the initial stage and the 200th sheet in 200 sheet
papering, stE#P#RAthat it was as good as 1 to 3 % As to the offset

resi stance, allma1 eaﬂ |8Sladhes& n%%fg ‘é{ﬁr on the ‘Ift)ﬁ‘ o the frxr

15 and pressur
was §

. “perature r lemen the nsn’: Iat
gggdrgﬁgl | {i&@% 8 t%%l PRY ﬁe% h@% ehﬁ% o ﬁ?%&‘.ﬂ EE
Exanple 1, an éneamf.ﬁ&t DGy ot e the%? i ,@J@'r','

Canon Inc., oakifia®sh-BtiitthodreldgstliaybRbmising ax.dn&s:mmraten rdeparwarmpé arth.gg
mechani sg oftmtehae:ot:k $BoRD3 ERbdS UntVae tehPleRRAE bR durfled Rmbétatdfei 16 Bf thé) Reater Sleméht
speed Was S QedeRdd 200°Cl Thelinpdlafird TIvaEL1B30, kiRl thetarhpetdiurxaniBhgod. the fixing
tests were car Evaketiontas ydeSIRE REGing Vhy USIAQEMbdIFEd Afathifelopaihed by tiBiachinig ¥ ¥ixigh unit
per f or mance fivmsa comineiciallytduailable bopyisy raavhide NP-2TORECHhanDfaktuted By Cdnod Indpdn dnfo@thimags O
9 % showi nfana Cvasdhtainedf Asréconding mediumn, Eorampdiatly dvaildble Canon New Dryt Faper(dvéiable from
resi st anse tGperssales,iCai, ncafiusod) Bruse in cobyingfmaglineg wasiskd iThexsulling GnfBE@Umageattoner
papering, sHowasiigedysing theekave fiiingfusk fogive 2 fixed irrge.ne ot her hand, the waiting
period (ti rrez' b Sxinppedermanea tosts o thafbredimage nfixgdjrpageq g 200 srhﬁpt%wp@ssyelv papered
EP 0 373 652hvpughthefixing uns tocive fixnd imagessprdahe st 1981 Ak, Q0th and 260 sheets were each rubbed
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§Polyoxypropylene(2 2) -2, 2-bi s(4-hydroxyphenyl ) propane 5

30 parts by weight Pol yoxyet hyl ene(2, 2) - 2, 2- bi s(4- hydr oxyphenyl )propane
35.0 parts by weight 10 Terephthali CEP (37 @52 B1

21.5 parts by wei ght n-Dodecenyl succinic acid 8.0
parts by weivdihisidon paper under BpplidRioh btali€ad ofEDigfkm2. The fixing performance was expressed by the rate
5.5 parts byssel 0berifdDdf ek Qsnsity. FE:offdtesistaRd tdst3, théenfRaiMinages hete suctasively fixed,
pol yester A dhd@eghiatidnOtas iRidé) gn idwematly Glidetswdre pdparled until thie Sixgaidingger Bxing fiis ibecafe
showed an apgmaesnt vi scosity [err] and an apparent viscosity [err] 20 as
measur ed dy t hasaresithiediling gepfernfahawat @wbsteongtinbattheiinitiakslage ant the 8@0thisheet in 2PQshedt
poi se and 2. @pering,showing et bwas asgepdas 1 a3 %el y. The absol ute val ue of the

i nclination of A&h@eﬁﬁw!ea#taﬂce e Adheien of jonggfon the surfagastof te fiing §im 5 apd pressyre |
and [err] wi "P'F?’?"éﬁﬁfél?ﬁd‘ eyep afterd P@fﬁéﬁfa‘tl’aﬂ'@ &estifigrinages wese rep from Heedipg or bised-
( poi se)[err]th"%gi')a" “HR PR YA anpl e of Toner B 25 Toner Bwas obtained in

t he sanme franper oner Aexcept that 100 parts bywei ght of the above

pol yest er Mé’ﬁﬂﬁgace of poI yester A This toner showed [err].
Exanpl e 2 30 Fbsm het e angedqf X2l £%§ ?so%s X r&%ﬁ%m?m% gofﬁa-rz%l&dmg

the same mar% o a :’51 %Jﬁcﬁtﬁmar, .ﬁanamefm o
tenperat yge &rd °hE, FcﬁEh Pl i ast5 be 158 minfdek: like M Ekdlple 1, the
rotati onal da&t HSudobdsilbly ﬁﬁasets il KarHneR6d Ve WA 1ohe.S

as good as 1e.$rfa.e prébtnczhﬁe,gtltvﬁghorﬁ?&' %na@ngadoa@a.ﬁ.hemgmaﬂlpnsssul ts up to
10, 000 sheet pP{IRY dfiadl residfance tests, SR apiy@arbd dhGhd fixiHB raMér aftét®,000 stieétPapenng, shbmg ap-
about_3 secOogwttiferdtrilyar |y as in Exanple 1. Here, the tenperature [err] was

[err], ardl theohespMeciahd, thewaltifid timelWae 30 Sotds,iwhigh wasigdimesthatin Exaapgle 8. om

bl &@dl ng or bleed-through and were in good quali ty Conpar ative Exanple 2 -
40 Usi ng t hePremaration Exanopieof Pelyester 8gin@d i n Exanpl e 2, and al so using a
nodi fi ed machi ne of a NP-6650 type (fixi ng speed: 270 mmi sec), manufactured

by Canon Inc., nounted with a heat_- ler fixi e

cl eani ng %chanPQPrYBFYPﬁ‘épﬂ??‘ﬁgg %‘I z\ﬁalf(ée?'gg ggf,%ggglggg% ttré%ts wer e
carried out by successively pa- pering 200 sheet gg 'Fgggtglgynge {orrranc,e
was wthin the tol erance of practical use, but was fromb5 to 8 % 45

showi n a certa 9, B} pl-a i% (4HeyRYekyphby pppespanasunpt i on
~of tt t rol Felw;‘g%tcgghaggt 820' W This (I S gﬂr esult fromthe consunp-
*tion of an el ectric power about 5.5 tines that of35thepérksngyuneight
Example 2. In the offset resistance tests, the upper roller began to be
stai ned at 1 OOtrbreprehapapeachd, and the transf @lrPngapipebyseedohly as the
recordi ng medi um w apped around the upper roller at 250t h sheet%gaﬁerl ng,
resul tingsi n t he-bodgcehylaucainhe Reido 55 14 8P pazys BEpowaioht

Prepar ati on Exanpl.e of Pol yester Resin C

Pol yoxypr opyl en8¥poRel3ibif; §Fﬁ hydr oxyphenyl )proBaﬁepggtg Bgr?elﬁy wei ght
Pol yoxyet hyl ene( 2, 2) - 2, 2- bi s(4- hydr oxyphenyl ) propane 34.0 parts by wei ght
10. Ter epht hal i Polyester Uwas obtained in the same manner as polyester C excefitSor Gsingthe ahyvdj'pamisgms
n-RDedeceny| swesitshowed anacid dalue of 21.5. 9.8 parts by weight

Preparation Example of Toner D

Using a twin-screw kneader extruder, 100 parts by weight of the polyester resin D in the above Preparation
45 Example, 60 parts by weight of magnetic powder (magnetic iron oxide), and 3 parts by weight of an organic
metal compound (acetylacetone iron) were melt-kneaded (kneading temperature: 160°C). Thereafter, the
kneaded product was cooled and then pulverized using an air-stream pulverizer, followed by classification us-
ing an air classifier to give a black fine powder (foner) with an average particle diameter of about 12 um.
Using a pressure molding device, 15 g of this black fine powder was molded. The resulting molded product
50  showed an apparent viscosity na’ at t, = 120°C and an apparent viscosity nb’ at t, = 150°C as measured by
the overhead-type flow tester shown in Fig. 1, of 2.2 x 105 poise and 6.5 x 102 poise, respectively. The absolute
value of the inclination of the natural logarithms £nn’ of this apparent viscosity with respect to the temperature
was found to be 0.12 £n (poise)/°C.
Subsequently, based on 100 parts by weight of this black fine powder, 0.4 part by weight of hydrophobic
85  colloidal silica powder was added and mixed to give toner D. This toner D showed Tp = 73°C.
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15 Pyronmellitic acid : ' 13.2 parts by

wei ght The above materials in a total anount of 1,500 g were put into a 2
[err] volume four-necked round fl ask erps7peszead with a thernoneter, a :
stirrer made of stainless steel, a nitrogen-feeding tube nmade of gI ass, . and
a falling 20 Exg,gggl,enser Subsequently, the flask was placed in a mantle
heater, and nrtrogen gas was fed fromthe feeding tube made of glass so
that the insi deFigihg b8 arlddREd: ieBiftants R5te Wwerd@sridditin B sdntedidnnet bein ERdvpled. except that
Tenper at ur e Viéteinptdtur 8énsatQurfatdiemperdtir@ T, of fhe héhted elerhent!1fonss yétito 190y andehewstational
added, thes t cappatirofthel fiing/ths, 2nEminked Tredixiad performahce was 8s good asOirtal @ Pk Thei offset resistance
reacti on was asarshawed gandtreshiitarup 1210l00Qisheetipgpegagve a pol yester resin. This resin
showed -an aci d vlzelvui;ing)ﬁmdﬁIl‘@.fiximnﬁweqnbplaﬁlsmndéﬁmwyasmmmﬂ Heyel 1he taypenature
t Wi n-screw kreadet68sk and thetempet@de hewas 4655¢. ght of the polyester resin C
in the above Pr @mmthnmwammlfee reublpating o tippd-{squghendaferaingned avalitypowder
(magnetic ®ron oxi de) 2 parts by weight of an organic netal so conplex (a
chrom um co erti arybutyl saI icylic aci d) and 4 parts by

erier sﬁf;fu's‘iﬁ?’t‘“ sl ot el e e o
an air cl ass'?" 'xmg %t»ﬁﬁ *' 3;‘““ s&.ﬁm&&fﬁ i g@ﬁ'ﬁ%ﬂgﬁ

particle dia .t |ng a ressure m)dlng evi ce

this blackfine p s‘rrmmema.l.sdﬂplma}trehsﬁmrmom@earmt@badv Pﬁrﬂgﬂfe%ulﬁémtﬁim%ﬁﬂp-
an apRar ent  Vijof 6 leletkttiGpdbr AR 5.8 BmetRAERIM ixig SrRQBExaMpIb £/ the el TEuEHEAStL) he
t he over head-Jppafolibd HRYAEEd Biined QBB sHBetlpbbring] andfe tfanSertinglfdper Batvifcasatmdechrdhg X
104, poi se, 1 efgRAivirkiRey arouhl the@fi@Dlolt 6t 26th stRetPhpdri; réstltiigiintas sty of the miaktne.

nat ur al Iogarithms [err] of this apparent viscosity with respect to the

t enper at ur e VRrepatationEkample biPoyestet RestirE ] (poi se)[err]. Subsequently, based on
100 parts by weight of this black fine powder, 0.4 part by weight of

& Thrs toner ¢ SRonBuvpEppy Y AR RRERRAFOFYRSE It | 1

present i nvention, as shown in Fig. 4A the terrpeﬁgtyrlgazsegtq;y wdightce tem
rature [err] of the heater elenment 11 was set to [err]; the power

consu tion of tipRiyesiyetAPLEnd®d 1), mlbhq—heat-oﬂgpmﬂ)ﬁﬁpamthe

tot al pre?%ure bet ween the heater elenment 11 and the pressure roller 18, 13

kg; the nip between the pressure roll and film 33#&n® parts Hey aighitonal

speed of the fixing film15, 150 nmmlsec. As the heat-re5|stant sheet

polyimide film offez@phntheRickaciivi ng at the cont &8t 2fBREH RN '%F’t‘gg’éor di ng

medi um a Isgw resi stance rel ease |ayer conprising a conductive nmateri al

di spersed in PTFE was used. At this 50 tine, it took about 3 seco ds unti |

the tenperature seRodecenvisvecimim@cdture [err] of:§ AT LY “ErE

reached [err]. The tenperature [err], and the te tur rr Iuation

was nmade in the fré'IlF“S\?mli‘rﬁina?IC“Lsi ng a nodified g@hﬂf’e o%gﬁ n]é' 1§K@

detaghing« fixing unit froma comercially avail abl e copying machr ne

NP- 270RE, manuf e abpeednateyial©n g éotel dmbuint of 6500 g whie pe ihtd aReyelurné fouranecked Guwgiesk equip-

obt ai ned. As pedwith githernometdi aistireraeaderefistaintebd sjeeh g pitrdgehfeeditHneamade of ddes; a ling

(avai | abl e f reonsenser. Suganuentlys e Bask wagplaced ime mantig heatgr, aad nityog ews:aswasfedfrqmtb %i'ﬁg

machi nes was fYsemadephgess é%'l!l?tt“?edfg'de ﬁff‘l'%éﬂ?t'?'h‘ﬁ "'@Fk'épéﬁ'e'ﬁeft!‘tmhqf? Xerp

t he above i xiheyaised Theregfiey; 410 o0 ‘I”P"}@é‘t!?°i"?ﬁa‘§féa rt\‘ﬂtk’? P%P?H'ﬁﬂ'&?é"t?égtcsa'ﬂn

the fixed i na t?ﬂtarfwaa §a"6°ﬁ’°2 ﬁ” H%‘Eﬁ g g P
t hrough t hefi ﬂ;ﬁ‘s d’;ﬂ? an g ﬁm Ee

SI ?drer
S fow 0
323&202:)& Sherespectwe %‘he rbsqc:‘u Vi ueﬁg Ilmatrogr.],oft Z‘{‘z llc)Jaan hms n'q]c hls'gf? ntvls
expresseddg !F.P% ra ovver denS|ty For offset

resi stance teﬁ.te&mt,mex@nat @g%eétmg,s,:here successl vely fixed, and

eval uati on wa S were papered until the fixed i mage
or fixing film becane stained. 5 Asa result, the fixi nP per f or mance
was al nostsponst anl’owoxmopml?tl'aﬂe?t)a‘@ezahastwmpgﬁéﬁ REPPABE sheet
papering, showing that it was as good as 1 to 3 O/ As ‘%he offhs(et

resi stance, alnost no adhesion of toner on the s Ofé’c?é‘ of ¥ t e F0 i ng film
15 and pressure roller 18 was seen even after 10,000 sheet papering. The
resulting images were free from bl eeding ¢f bl eed-



1hrough and were in good quality. 10 Corrparatlve Exanpl e 3 Using the toner
C prepared in Exanple 3, and al so using a nodified nmachi ne of NP-270RE,
manuf actured by Canon Inc, nounted WERPH3IB®RAL roller fixing unit from

whi ch the cl eaning mechani sm of the fixi ng roller 15 was detached and al so
in which the fixing speed was so set as to be 150 mmsec |like that in
Exanple 1, the fiPolygxyeshglene 62 carv3 tdw( bpydnererienel \pnemgdei ng 200
sheets. The fixing perfornmance was within the tol- . fance of pract caI use,
but was from7 to 9 % showing a certain inferiorfPy® tRAES rﬁfé’ef%g th the
of fset resistanc teshshggggl D.appear ed on the flghng Igé)tlélsewg%qr 2, 000

sheet paperi ng, parent inferiority. 2 of hand,

the waiting tine W%%dggeﬁffgﬁéémmamd/vas 10 tineg, ¢ hgdrdd tﬁxmlgﬁc?»
Preparation Exarrﬁ’l e of Polyester Resin D 25

Pol yoxypro yl ene@@imki12i2i0i a¢fd hydr oxyphenyl ) pr opane @ y=aiys weyighei ght
Polyoxyet | ene( 2, 2) -2, 2- bi s(4- hydroxyphenyl ) propane 30 35.0 parts by

wei g Et Ter epht h%l gSII'gF was obtained in the same manner as polyester resin E %cha o %u;g%h ve ma-
wei ght 35 E@Efeﬁ% |§§11%%J‘ n p;?a?énﬂnscoslty na’ att, = 120°C and an apparent visco: b' atty
parts by We' EovefhBidtype flow tester sho nin Fig. 1, of 1.6 105 poise and 1.0 ise,
parts by ,wel e o e Sl M&&Ip;}%\ﬁth C

except for u ct'i ﬁ‘e &yagu,gmﬁgd,,ako%eo'ﬁhm(pgige)péeS| n showed an acid val'ue
of 21.5. Preparatlon Exanpl e of Toner D Using atw n-screw kneader extruder,

100 parts by ouwb@dlone?E: t he pol yester resin D in theabove Preparation 45
Exanple, 60 parts by wei ght of magnetic powder (nmagnetic iron oxide), and 3
parts by waei ghiyethfleran doQgants by w@dhal conpound (acetyl acetone iron) were

melit -’kneaded Mdgnetedi ng S5 earpsy abighte: [err]). Thereafter, the kneaded product
was cool ed and Tiecaboyudomponente detegneltdkneadedaiising sx olemith After oasfiigz the knefadéd pyoduct wep
cl assi fi cat i caeanaely pulverizedithaicytteginitiand furtear finely pyiverizedusing ajelill. Newd tm@m fine pow-
(toner) with derwasgiessified ugingren pictiassifierdagivesere partidaswith a voume gyerage particlediametesaf1p.8
mol di ng dé§i o Inpesol E;‘%P’Wﬁ?@yﬂlsﬁﬂ!W@ﬁ‘éd'mm%?0 RRELS by gt P°'YFﬁ'éf'?%‘s%?’ldl3ﬂ‘bPa’“.
nol ded pr oduc:’t‘""SEht W Parts by ysightofihe ghoue.qoeq FPE"‘ %‘P"’r’%’d'%ﬂ"l god a en

Vi scosi ty [er Jhedpeul T’Pé’sl?(}é’?‘h%‘ jac RS WA " oq;?:g:'
1, of 3.2 7%?'% %'%'? p e bR %ge' %‘g@g ?PEW*‘“’FH@*‘ ke
¥al ue~of th e ﬂ'¥ TR S B PR SRR PR on R T er r ] "of this apparent

I scosity W|t fo the tenperature was found to be 0.12 [err]
(poise)[err] Mntly based on 100 parts by weight of this black fine
powder, 0.4 par siinging e ;sak.ciay&rtmabfabéassu@ﬁoner@% 'a@é akiy pmegtaﬁes.,nﬂ&wsulma
added and mi Xﬁdﬁe&rﬁecﬂHuVﬁthBWm@nerl@in%adsﬁ]@%er@ showed [err] EP 0 373
652 Bl Exaspl e Badeh &i 100 pheRthy Vet @f @bdufelénef I 8ttaitea N6, dﬁ%&%yﬂ&g’h@oﬂé&lﬁﬂﬂ@ﬁi@aﬁi&
in the sanme gy saded ald X P bide chpKieaiRF F haviah cauhealsumﬁmns'aﬁwdesmwr ‘
surface tenperature [err] of the heater elenent 11 was set to [err]; and

t he rotati onabapbule Tos@e@ed of the fixing film 270 mm sec. The fixing
performance was as good as 1 to 3 % The offset resistance also showed good
was about 3 drsezimeRedsi rfi gy bypwveight | n Exanple 3. Here, the tenperature [err],
and the tenper afifaboespm °“e"!5r¥t‘;9'?‘@81ﬂe€ iPHYeriF ggasgiiiedsin fhe samermasnar B 'ee%nsvlgmmr
bl eed- t hr ougHE RigHe GRse gartj 'Hbﬂmh'ﬁ'alaY e paytic Shi0FSMExampl e 4 Usi ng
toner D pr epar e "qs?f‘"E%'éi 'F%thﬂs”e éﬂ° ?fteu?ls'ﬁ ) 1ar pRfapguledorenfa nopppula Qﬂ"“’ésca"’ed
NP- 6650 t Y }%’S‘ "&‘*é‘*Fﬁ“ | resi atip gt %‘éf’“wf’@eﬂﬁréﬁ{’yr”ﬁ'eht“ﬁ%%l"gd

asedon 0

Wi th a heat- r rﬁ?ﬂ; welg%fﬁ} capsuﬁar}onerhg ogtalne% hereq} A{Teaﬁlgy weight of colloidal silica was

externally added and mixed to give capsule toner G having colloidal silica on its particle surfaces.
Based on 10 parts by weight of capsule toner G, 100 parts by weight of a resin-coated ferrite carrier was
50  mixed to give a two-component developer.,
Next, fixing tests were carried out using capsule toners E, F and G and the heat-fixing unit as shown in
Fig. 4A. Blocking resistance tests also were further carried out.

Example 5

In the heat-fixing unit as shown in Fig. 4A, the surface temperature of the heater element 11 was set to
170°C; the power consumption of the resistance material at the heating part, 150 W; the total pressure of the
pressure roller, 7 kg; the nip between the pressure roll and film, 3 mm; and the fixing speed (p.s.), 100 mm/sec.
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1% -anismof the fixing roller was detached, the fixing tests were carried
out by* successively papering 200 sheets. The fixing perfornmance was w thin
the tol erance of practical use, but wRPCITdM2Bto 8 % showing a certain
inferiority to Exanple 4. However, the power consunption of the heat roller
mount ed was 8243 thdhedktindshtahtshébt, 2 Banide fith @ BoluAGhidk1aGiAY Hithe EdnfaBt f4b wittla rédoftfirig ireium
power about 5.dlov-tesBtEnce feldasérbyet SumphidingialtGhdudlivé matériaFispaisedin ATFE wasiubed. of f set
resi stance test sattiisineBtook Hbp n.5 &bhds intiDBg urfateGerlperatiraif the tieatdr eidmélbteachadi €78tC.
papering, and t heapsulatsdrEweas apgiep @peiodiSeimachig obigingéd by detanbiog affiking unidemarommercially
wr apped ar dunchviilable mqppieg maching Ernoa INP2FERE(meidviastured dp Sanon dnc.).raad ar unfixey imnage wasob-
stop of the ndetddne. Preparati on Exanpl e of Pol yester Resin E 25

Pol yoxypr opy| eneftis upfixeg iniagp wagsubjepied tafkipp et yidprsersisiansas indhezbprgy ysing sgfemagm
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1 used
-T—r Ponglef?? Iylc%u g’xmg tests, the solid areas of 20 mm in diameter in re uI | e | g{gﬂﬁ%ﬂ

. p p on of 50,9/ ixing per orma was
?bove mat er | alq'ﬁfﬁa I%nm Elfrfadc%aaﬁ fctTTz nsl te‘?'v\?vasus thl:rq eﬁﬁf

our - necked r o off IS ni% a nfroﬂ’stﬁf € suo-

stainl ess gf eeJeu.\élyBé fje%@glf ] ?et@Pt ia e:aorn te' fixffg film and
condenser . é Stai th‘é@?no@tlh@ﬁ% 'vJQre%tr!iE% u@h ‘éﬁis@éfofféﬂ g wheth r
ni trogen gas Véﬁﬁot hednafgémﬁem@ns#&@g nBlurk WREstATR Qan@hinetHePS Aot B8 bhdkSibie SrEHe
of the reacti Gredii@washtaigs kept an inert at rmsphere Tenper ature was 45
then raised. Theaqabdu® lthefﬂind&rf&nﬁﬁce%smuﬁdé{d‘ohdfan@ﬂhdﬁltlﬂl/@t‘a‘ge&@ldﬁﬁrthimsheetpapering,
t enper.at ur @ Washowliwy thit @iwaeak gabd §1t6 b % (@105 if Gver=a8) AN EHeioffset feistaride id sWimShot only on
carri.ged out f ahe tidhsfiading mapérbutiilse®n thebatkysils bithe tr@sierting ddperowas abeyiat hlbaven &fter 10,000
showed an appahestpapetirgobfited ihages. Aftatie comingppsheetpapedng the surfeges/obthe film{apd ofposeg
measur ed by t hrdlepof terfixing dnitt weprefuitieoqbsereattefindsirbivere was Ifilqgadhdsjon of torier.0 x [err |
poi se and 1.1 x feddiffon1igotthis operpetirta 198 tacup Mids ofuistypiopiiene ved allewed o stdnd for 24 hours
i ncl i nat i oR® ofin arpvenyaad fodiave apdnaide tempasatire pi4p°Cdeonstaitido exapiap blpking registaace: Apdiresiit,
50 respect t dofemeatioppijeneamass wapwbseryshHiawing? ¢ped 997 [err] (poise)[err].
Preparati on Exanpl e of Polyester Resin F 55 Pol yoxypr opyl ene. ( 2, 2)
-2, 2-bis (4- @&%&%ﬁéﬂ%ﬂsﬁoropane 30 parts by wei ght 17 EP 0 373 652 Bl

Pol yox?‘ét hg € ne( a'?e oorhpanson og the pn\é Xt%ﬁ&' th)w% gg ;g ﬁtﬁﬁfr 1&&? tsworg

T’egght hal : ¢ ﬁel An external tgrmg unit used for heat—roller fixing was magg rga fixing unit is
n- ecenyl suc bgmsgd of &4 rBllers of an upper roller and a lower roller. ThE su fa X rises Tef |°ﬂ

Trinellitic aq heater is provided at the center thereof. Silicone rubber is'u
Pol yest er T eSigin, T 55’5&@59& ol VALEes BRDREE A5 po yester resin

except for syisi NOA h&ier IOV SowBBcondufptioR bf150 Wikas ik tcyﬁ’é béter bR HaatTlRYV(BiSheFOller), and
appar ent Vi SCQRd teiiperadiirs lvastBideOvhil SRR ANiEHre 16iafe8 Aiowbtr, bRhiatter nlifiAes) thedurface temper-
nmeasured by t hur@wriisaadniy 16R60°L| D/t B WA imSdIaMEoichintdubthe flxing@dsts] THen the IRAtE]was
poi se and 1. O ripldced with g1eatseof 9GOW pbves pssiimptiet 36.thal I Becakie pdssible fov thb S6Ha0d teinpedature
i ncl.i nati on ofofthiatixingablier ta be hagauddiabtreed cemorp. Apthistitnie St tébR PSR OYds Witibth@Rirfage tathgdel
respect t o4 hetiredffehest mile waasisédfionttodnotergerddurd i rdael 17D°C, ralitSaihprtookla liti€mom tiine
Toner E: 20 Mobrgestidnghecterperatr®® heanaintainey togedogstant ddgrpe @t a result of tenfierayer dostrdh yThis
wei ght The abdneansthatpyery fargs pawer conswhrtiokis eeqeited indks hegf rell fixiog endiihe waiting\fime:gan not be
cooling, the Kei®igeed product was coar sel ﬁ'f’ ul verized with a cutter mll
3,

and furtherfinel W‘MP?F%‘F?’?%‘%%‘H@"%F igpe xterngbiixing teslgeprovided, with tWOPWEW

in the state that an oil application mechamsm of the fixing roller and a cleaning mechanism thereof were de-
tached. The fixing was carried out at a speed of 100 mm/sec, which was the same speed as that in Example
5.
As a result, the fixing performance was from 3 to 10 % (4.4 % in average) as the rate of the lowering of
density at the initial stage and after 200 sheet papering, which was a result poorer than that in Example 5.
50  When 200 sheets were papered, blank areas caused by the offset phenomenon were already seen on the im-
age, and when 2,200 sheets were papered, stain appeared on the back side of the transferring paper. After
the continuous papering, the roller surfaces were observed with the finding of adhesion of toner in a consid-
erable quantity.

QF'Q)

55 Example 6

Fixing tests in Example 5 were repeated except for changing the fixing speed to 150 mm/sec. The surface
temperature of the heater element, however, was set to be 175°C. At this time, it took about 1.6 seconds until
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'‘derwas classified using an airclassifier to give core particles with a

vol ume average particle dianmeterof 10.2 25 wun. In a solution prepared by
di ssol ving and di spersing 20 parts b#P#&T3fi¥Bdf polyester resin E and 300
parts by weight of THF, 100 parts by wei ght of the above core particles

wer e di spers Gﬂsu&b&aﬂmm*e bfithe Helter dlginil rédchayl 1d5°EpRésBIts@nthe fiengdasty apcdhowh ih Table
encapsul at i on. AsJhhig! shoss) pavd redultsavere oblaindd)0 parts bywei ght of capsule toner E
t hus obtained, 0.5 part bywei ght of colloidal silica was externally added
and mi xed t oCghpasetiveixampledt oner E having colloidal silica on its particle
surfaces. 830 Capsul e Toner F: Using the same core particles as those for
capsul e toner s!i'ﬁﬂ‘ea’ft%'@?‘%igfiﬁte nirised of the headrolh ugedinGom H?@Ff“ﬂﬂsv\ﬂkfé‘x‘mpﬁded

out inthe s ARgRM 1R 1 50yam/se apd{hegiersirfggedemperatugewas set o '81;95? parigony),
wei ght of ca Q efit Vs 195 & oRleaPORieP gecopsR Pﬂ‘éﬁ"‘*ﬁ&'“\ﬁéf"&ﬂ? roypr sy mAe/pture
silica wa ded and e _capsule toner

col | oi dal %SI L res‘s‘?% a'ﬁf?‘f‘"@l‘" -m%?]fgs g'eqs?fapsp ¥ "es‘fl%’r‘?'grresﬁnmﬂfqmng peFformance
Pol yet hyl ene® 3 by wei ght Irgazine Red 4 parts by weight The

above conpongRtSieyer € kneaded, pul verized and classified in the sane manner
as in capsuletomer E to give core particles with a volune average particle

di ameter @f 10.(Ring BpssUBRR ARG ledts ardtioditing!thids & Bk weFeRiniBd duPR ks RErhSharin€iss

E) for the cagfpatebvelERfile 3-TesBibndihsIhrditdsD@suiE Bre GRJWnItdYBthétn TaBIB!Y. | N t he same
manner, except that the shell resin was used in an amount of 22 parts by

wei ght based Compaldlite ample 7 by wei ght of the core particles. Based on 100
part &_by wei ght of capsule toner G obtained here, 0.4 part by weight of
col | oi dal 2si | i ddsingmapswe torer Ffixing regtdchec: canigd oatingble samegnaumer gxip Somparativnidamde 5.
hawing col | oifefheondifidng ard teshresults arnp ahown tdgetherin febleds. Based on 10 parts by

wei ght of cagsul e toner G 100 parts by weight of a resin-coated ferrite
carrier was ed to give a two- corrponent devel oper. Next, fixi ng tests
wer e carrled out usm&capsuletones and G and the heat-fixin i

nit
as shown ¥ S ing fests andhigexing ‘8§? toge frigd putiphespme '}"F’e‘a in

B i Y T RN TP BT VREo T g A e o £ e
t enperat ure &m%"ﬁgﬁ‘ﬁrﬁel enent 11 was set to [err] the power consunption

of th/reS|s at the heating part, 150 W the total pressure
of t he” prgssur r

o and tho. et et tyfer S0l U Mok SIS a5 B o el °
heat - resi st ant ﬁn@ﬁhowﬁhmhaeﬂ.emné@m birhtlRe Bf) rddsitHod it DEK, of thekhp&b t6Her dalifles shown
contactface wexbmplesloftipreNeRthvERuSH, A the Heatdf didmhrereurd @) 8 SurfadtMéthperature (T2),
conpri sing aafdnd sditabe/Bmperdt@é htathe titleoPm@Qry). N PTFE was used. At this tine,
it took a®out 1.5 seconds until the surface tenperature of the heater

el ement reached [err]. Capsule toner E was applied to a nodified machi ne
obt ai ned by detaching a fixing unit froma comercially 5 avai l abl e
copyi ng machi ne Canon NP-270RE (manufactured by Canon Inc.), and an unfixed
i mage was ob- tained. This unfixed image was subjected to fiXxing tests
untlet con®itions as in the above, using an external fixing unit as shown in
Fig. 4A. As transferring medium -conmercially avail able Canon New Dry Paper
(avail able from Canon Sales, Co., 10 Inc.; 54 g/[err]) was used. For
fixing tests, the solid areas of 20 nmin dianeter in the resulting fixed

i mage merg rubbed with Silbon paper under application of a |oad of 50
g/[err]. The fixing performance was expressed by the rate (% of a | ow
ering of image density. A Macbeth reflection densitoneter was used in the
measur enent of the inmage density. For further exam nation on offset

resi stance, the unfixed i mages taken fromthe nodified machi ne were suc- 15
cessi vel ysopassed through the external fixing tester to nake judgenent on
.whether or not the fixing filmand the opposed rollerwere stained, whether
or not the inmages were struck through because of offsetting, whether
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Lr not the images on the transferring nedi umwere stained, and whet her or

not the back side of the transferring mediumwas stained. As a result,
fixing performance was al nbst const arfPX3Hes2iBii ti al

‘t he
stage and afterthe200

sheet papering, 20 showing that it was as good as 1 to 5 % (2.0 %in
average). As to the offset resistance, no stain not only on the
transferring paper buf al sp on.theback side of 4the transferring paper was
seen at all even aftef 10,P0Q Shegl paper®ng of Runfi xe® i mag After the
conti nuous sheet papefing,|tkeSdi@teces o8 the f@1'manB op.posgd roller of
te fixingsunit were furgt)er Qogérged to find tha& therg was ITttil e adhesion
of toner. In addition 3b of «tdht=s toner~put imva 100cc cup~ngde of

pol ypropyl ene was al | pwegt o standffor 24 hours 25 in an oven nade to have
an inside tenperature ogrgas r.]m("&: stant) <t o exasi ne bleocki nger esi st ance.

As a result, no formafi 2 o9 mass was dbsa§vell, showi ngwa jgood state.
Conparati v”e Exanpl e 5 3% & &or he corrparl son of the present Iheat - fi xi ng
unit with the heat rofl otl’ i |1 ng tests, weke ftried. An
external fixing unit edmt-r%lc §£§ r ol ferOflg Q"’g\llwag ngde ’r eagy for use.
This heat roller fixih '&ﬁ“t""ig Cohprised™of two rollefs of an pper roller
and a lowgy roller. Tpe‘sgtfzz;p@ ®Glthe upper roller coaprises Teflon, and a
heater is provided at|tke=te & Eherebf.JSil'i cdfe fubber Is gsed in the

| ower roller. The nip w%th was +3 The total pressufe betwden t he
rollers was set to be|7 35 A heater with a power consunption of
150 Wwas fitted to the ctherucﬁ' he heab rollen (uppe-r roIIer and the
tenperatuee was rai sefl while tHL Lyl 1 s welbe ot dhed' H&hever, Beven after 5
m nues, the surface fenpef- ature,was raised only to [err], and thus it
was inpossible to carfy out thg fi |ng'*t est sz Then, 2t he he@t er s repl aced
with a heater of 900 Npoawr const SO at |f~became-'p055| le for the
surface tenperature o 8] f itxrig @ oI Ier to mai ndai ned at Ler ] or nore.
At this t#he, it took 2%5%@18@ til%thd sﬁfabe Pender -240 ure of the

heat roller was raisefl ff8

the fixing perfornegce

@
1 3]

andfit further

m SBY KenpeBature o reaBh [errd,

took alittle erretlTe order for the tenperature to be maintpined to a
constant degree as a esu of »tee erapure centr | .&This meang that a very
J arge\ﬁowg(; consunpti pn ﬁaqulmé i net hé heat rol & fi'xi n:g and fhe waiting
fime can not be el % 1at"&ﬂ' Ii'ii?‘ﬁg tests were carried out using this heat
roll external fixir ies_tﬁ | PrEvi @d wist h thes 900 Wsheatergand 4p In the
state that an oil &pp |E 3}@5}3@ ni sgoft ti® fixi B r'ol I8r dndjg cl eaning
mechani smt her eof wer¢ wached. |The fixing was carried out at speed of
100 mmi segs whi ch was ane sg d as that in Exanple 5. As a gsult t he
fixi ng performnce wa$ f&Q- £ 82 %{“.4 4 %Tn averagey a the l@te of the
lowering of density af th&|i @ wig@istage and after 200 she®t papgdi ng,
whi ch was a result po&)réf han that in Exanple 5. 50 When 200 shgets were
paper ed, bl ank areas daus by t? offs:et pheﬂonenow wer e QI rqad riseen on
thé-¥m ade, and when 2,& sh@e wer e paperced St& n appeared p? t he back
side of the transferri per ? er the continuous papering, t @ roller
surfaces were observet Wi t hgt he figdi ng of adhesi on of toner in @consid-
erable quantity. 55 [Exanpfie, & Fi ingg ests in Exanple 5 Rere répeated
except for changi ng t he f|X|;ﬂggg3 5Q my sec. The surface tehperature
of the hefter element,| howewes 2 seh.to be [err]. At thes fi it took
about 1.6 seconds untill 19 = ™ E5"F1373%652 BL the surface Ferrper ure of
t he heater el enent reacheq [efr]. Results of the fixi ng tests ar ¢..shown in
Table 1. As Table 1 showsg§ gqﬁqgr ultsovveg;e .gbta;n gt i Exanpl e
6 5 Usingg he externalf f egller eag cgl ~used in
Conpar ati ve Exanpl e..5, thmﬁlmmg pee was anged S0ammese¢ and t he
roller surface te rgture was set to [err] in order to make conpari son
with Exanple 6. At '§h|st|m;m|3 tdok abouh 26 secongds.qlus adhitiBle tine
until the roller su§fgce te rgaﬁtﬂ',‘ peaghed; [esrl g 1@ g Resuli®s
obt ai ned & e shown %n |Tabl eOlUHAS’ bfe ¥ sl'g_)weu pgpr‘*#es&ltfs‘ werle seen in
E
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!gand of fset resistance. Exanplte 7 15 Usi ng capsul.e-toner F, fixing
test$ and'blocking tests of toner were carried out in the same nmanner as In
conparative Exanple 5. Test conditi oRB03#Fp52B%t results -are shown together
in Table 1. Conparative Exanple 7 20 Usi ng capsule toner F, fixing
rests were carried out in the sanme manner as in Conparative Exanple 5. Test
conditions and test results are shown f8§é€hér in Table 1. Exanple 8 25

Usi ng capsule toner G fixing tests and bl ocking tests of toner were

carried out in- t est
results afe shown togﬁ%;fruié] Eﬁﬂ gﬁ Q%npagngX X2t EmPePfture Using

capsul e toner out he samg)manner as in
Conparative Exqu con IﬁIOQSand tegl results are shpyn together
in Table 1. Table 2 shoms t%e endothher mi ¢ tenpérature ? err]) asured with
DSC, of the capsute toner sanpl es shown I n Exanples of the present

i nvention® and tge heater el ement tesnper at ur@7Q[ err] 350fi | m sut48ce
tenperature ([err]), and filmsurface tenperature at the tine gfqpeellng

(T3). 35 40 45 56 55 2(E EP03736562|31 0 i[5 160 1y

G 43 ] ct)o a) I’ 0 3~~~%
; 4 - 7 10-N d_ cﬁ" 0 026 146 C,r#“ M

0 0) - 4J oi to 139 136 °
(a2 n tocopt ~¢€ o4 %0 *0 co X AO
"0 O I 0 I 0 Ob Il hl Ce I 4DCO 4)oll xO
(1) o T4 7Ja

0 20in ¢ . HeabefNeibment temperature | 3 0 G

t 0%y E 20) 241 | aQ | LO | ot QJ

| H"a] C S&I: Film surface temperature OID Ez s4 4- V

CN N 2 a I 0 I i I 0l o 20

cdl 4 - T.: Film surface ggmperature @at the timeyof pgeling 4

- k0oO0O0¥oO 8 000 0 .0 0C '+.. -4 -
I\I' 1Nf:1 4 - )B@pj@tlon E;oample of Bé?yeste&(esm Powder G a um
B 30 Polyoxypropylene(2,2)-2,2-bis(4-hydroxyphenyl)propane

23.5 parts by weight

Polyoxyethylene(2,2)-2,2-bis (4-hydroxvphenyl )propane

. 34.0 parts by weight
Terephthalic acid .19.5 pérts by weight

' 0 n-Dodecenylsuccinic acid 9.8 parts. by wefi.ght
' Pyromellitic acid _ 13.2 parts by weight

The above materials in a total amount of 1,500 g were putinto a 2 £ volume four-necked round flask equip-
45 ped with a thermometer, a stirrer made of stainless steel, a nitrogen-feeding tube made of glass, and a falling
condenser. Subsequently, the flask was placed in a mantle heater, and nitrogen gas was fed from the feeding
tube made of glass so that the inside of the reaction vesse! was kept an inert atmosphere. Temperature was
then raised. Thereafter, 0.10 g of dibutyltin oxide was added, the temperature was maintained at 210°C, and
co-condensation reaction was carried out for 12 hours fo give a polyester resin.
50 This resin showed an acid value of 16.5.

In 100 parts by weight of the above resin, 4 parts by weight of a chromium complex of 3,5-ditertiarybutyl-
salicylic acid was further mixed, and the mixture was melt-kneaded using a roll mill. The kneaded product was
cooled and then pulverized, followed by classification using an air classifier to give polyester resin powder G
used for the shell, with an average particle diameter of 1.0 pm. This resin powder G showed an apparent vis-

85  cosity na' att, = 120°C and an apparent viscosity nb’ at t, = 150°C as measured by the overhead-type flow
tester shown in Fig. 1, of 4.8 x 105 poise and 1.9 x 104 poise, respectively. The absolute value of the inclination
tan@ of the natural logarithms ény’ of this apparent viscosity with respect to the temperature was found to be
0.11 £n (poise)/°C.
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1)) 4-" 4] a -0- o o 0 0 E-4

0 vi*(1) * 0 I n I O 1 04 a' - "4
-4'- 35 0) EP-0373652B14
1.4 C ~~ gx o] to ro so .MV 20-
1lc ' U- Preparation Example of Polyester Resin Powder H . | OR O e -1 -Yi "idr
" -4 4 43T 0 0 4J 47
I O Lo 000 > 4't a
t- | t- Holyoxypropylene(3d.2)~2, aobis(4—hYdr(q§v@henY})propage
a-a 5 v 0;} fjl:a; A}’ D ol@. 30 parts by weight
0 40 3

thyi%ne (2 2y-2, 2-bisf4- hydroxyphenyl)propane .
to I ffl%’&e v ( ; y M4l cooCOO0,
to QA% V. t @ 04 35.0 pa:ﬁ'Aa by weigh&
2~ 2 u)4- 0 | IL
X Terephthalic acid , t (B35 pRrts by weight o
0 0 0 0 0 0 O0r.41)01. 4 | _ 0 0 0 0
0 0 0 XO n-Dpdsecenylsuccinic acid 8.0 parts by wyejght
-')0) VO a -f w -1 4) #5 0 V.sq. = .= = zD -
L )0) b Pyromellitic gcid,. ) '5.% parts’ pyiweight ~ °
- 0 a 04 4 f o~~~~~ ( LOF, LOo R goco- F -
n o .c 0~~~~kputyester@esin was obtained in the same manner as polyester resin powder G except for using the above
.0 my&J materials. This resin showed an acid value of 21.5.
0o O41ee 1 In 100 parts by weighi of the alyeva resin, 2parts byoveight4f a chrofnium complBx of 3,5@|tqm§'ybutyl-
Q6- LU0 salicylic acid was further mixed, and the mixture was melt-kneaded using a roll mill. The knea@jgd produgi®as
(1 cooled and then pulverized, followed by classificgtion Msing a@air clggsifier to giveolyestex resin pqy/de5§
*(0- s-' W-~  used for the-shell, with an average particle diametey of 1.0 ym. C. C3 C— 21 EP 0 373
652 Bl Tabl e 2 Thisresin powder H showed an apparent viscosity na’ atp_a °F@pdana ﬂfc@sity 'qb' att., =
t enper at ufe 158G A aﬁywpf’ﬂheﬁ'peneaq pr%ﬂ%égﬁﬁrsmw #yfdg: 1 0f22x o8 gr‘
([err]) ple respectw%‘ﬁltﬂ solute value of the mt;r 911 of the natural |oqgnthms £y of th apparentvu%gsity
170 ith respect to the temperptuge was found to b £n (poise)/°C. 69
175 . . 0 . 147 7 67
165 1@”;““'—@35”' 144 15 8 "6 64
160 . ene . 100 parrlﬁ : Heater elenment tenperature
T: Film surf ﬁetl errpersgkmsq,y e ht Fil m surface tenperature at the
time of peel ' fig ghave compondnts were melt-kneeded using a roll mill. After cooling, the kneaded product was

coarsely pulverized with a cutter mill, and further finely pulverized using a jet mill. Next, the resulting fine pow-
35 derwas classified using an air classifier fo give core particies with a volume average particle diameter of 10.1

Based on 100 parts by weight of the above core particles, 35 parts by weight of polyester resin powder G
was mixed. Subsequently, using the dry capsule apparatus as’shown in Fig. 8-1, encapsulation was carried
: out under conditions of a circulation time of 5 minutes, a stirring blade peripheral speed of 60 m/sec, an at-
Nt 40  mospheric temperature of 40°C, and a minimum gap of 2.5 mm.
In 100 parts by weight of capsule toner G thus obtained, 0.5 part by weight of colloidal silica was externally
added and mixed to give capsule toner H having colloidal silica on its particle surfaces.

Capsule Toner I:
45 .
Using polyester resin powder H, and also using the same core particlesas those for capsule toner H, en-
capsulation was carried out in the same manner. Based on 100 parts by weight of capsule toner | thus obtained,
0.6 part by weight of colloidal silica was externally added and mixed to give capsule toner | having colloidal
silica on its partig:le surfaces.
50

Capsule Toner J:

Polyethylene 100 parts by weight
PigmentBlue 5 parts by weight
55 The above components were kneaded, pulverized and classified in the same manner as in capsule toner
H to give core particles with a volume average particle diameter of 10.3 pm.
Subsequently, using polyester resin powder used for the the shell of capsule toner H, encapsulation was
carried out in the same manner.
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gPrepar ation Exanpl e of Polyester Resin Powder G 30

Pol yoxypropyl ene(2, 2)-2, 2-bi s(4- hydroxyphen¥l)propane 23.5 parts by wei ght
Pol yoxyet hyl ene(2, 2) - 2, 2- bi s(4- hydr oX§BREYRPF Bbr opane 35 34.0 parts by

wei ght Terephthalic acid 19.5 parts by

wei ght 40 Basedi-dDd O@p=ets By Beightof apsula@ohal J obtained here, 0.5 part by weight of colloidal dllic8was
parts by wei gkterndily adsiee hiidinixed tepgive clapsule toner J having colloidal silica on its particle surfaced.3. 2
parts by wei ghtBa¥éteondB oarts byrmeight pizchpsule toner J; H0Rrtshywgight ob# resin-Seatedderjie casrionwas
into a 2 [ er mxedivigiyas tangmponertdediorssund f | ask equip- 45 ped with a

t her momet &r, _a Ne firingtestrvpre epfried pyjupingCapsuls tarars H El aFH t ?'G&Prﬂef“é@!ﬂii Hiit a6 glhown in
made of gl as&8- 4ABlocking msistaprg testsalsa wera furthes sedAivbnt |y, the flask was pl aced
in a mantle Eeatg | and nitrogen gas was fed fromthe feeding tube nade of
gl ass so tha nsi de of the reaction vessel was kept an inert

at mospher o %Lalf D(?n V@i% sn\gwn in i_u Sﬁ\d the Ih’%ﬁg In Stiture Qf Lj]lg hedtel glergénp Ht\%s get E)

g)(;l ggn\é\gﬁsgg b.ggs %@f} Q@J EI@%& Qﬁ e at|£'§’ eq’lsab ﬂeﬁ:lp;;) sure the
u e d fi the'fix 0

resin. 50 g thI a‘?‘-reéﬂﬁﬂt Qhe§ b |£'?|In§"& T & ﬁa nmétf&cil{gﬂ ap&ﬁrﬁlﬁ ium

vei ght of t hg|ROeYRanteRlekse IdferRBhfrBindY conlid tmae&.ara.sséa;earnm

3, 5-di teris aryutngltime@bdk@ddut €5 s36dntls msha‘surfacb&rnpsrhmdfthamteimemrxacwdamcs
mel t - kneaded usGapgliletorefH wasBpdiibd to dmMifledmadhme ofitdined bitdetadming afming Gl frém dlcdmiRitially
pul veri zed, tadihbiaegyindymachissCdnbr NRRLI0RR (rhkhufaguredbyCanorCih@); sndfdn@nfixedin@ge/Ras ob-
pol yester reginedpowder G used for-the shell, with an average particle

di amster of 1. Ohismmfixédhimegeves subjeptedid éixing®stshvpive donglitiona ppia the bove,iuging dp%xterna idng: v
[err] and»anugitgsshewntin Kig.480sity [err] as nmeasured by the overhead-type flow
t eSter shown i rAsitiagsferring mgdiurg, ognmer{'@lw\qaﬂqbbrcgeondw Dy Rypsr (4vaifaplp from Canen Sales, Co.
respecti vel y'“°TF|‘eG"aﬂ§’6?‘!§?'é val ue of the inclination tanéerr] of the natural
| ogarit hms [ er rfergfngtasisct heaiS’ PfZQF‘gb'E)Q?‘? rifitheresullingfixe '"F&e‘ﬁﬁ%’“["!? ‘P‘?I'r
was found top di’fp l o %fé? he fix pe’f°'E\9"‘i5“’Ssi expggased T’F "é
f the image ensrty

ion d nsrtometer was used in the measuremen

Exanpl e of’ t

; B R
= rszrzrhﬁgr i S
10 Ter epht a

ndthe transfernng medium were stained, and whetg tth
o ecenyl SH\Q&‘rbnﬂ par s y e g

Pyr onel litic %'a sult, thefrxmg performance was almost constantat the inif stagd @fid after tiR\ 0y ¥Rk &l FQperﬁlg,
pol yest er reghouing@at PRists 965d ak A td 9% (B AN SVBBEESAsASth F¥ESdistncd, B8 sthin ARGV IRKPS
except f or UsiHGrahdierirglpaper bitl@bd thé Sack Jilld &F tHeQfahslerfyPape wassedf btchil éadnlafterab, ooo
21.5. 20 stieat phP&ling uhfikediyhayédi Aot th@éonlitibusahery Fapbr@dg) the suffaded biitise fiftiy antidbgheéd
of a chr ossi uralieren riging it were SuritlertoBgebvea foyfindithid therswdsilittlg ladiesiaicoftbnevas f ur t her

m xed, and t he Imaddition, @0 g\afthistaret pukin e a0bad cupdnade ofolymmdplylend wds alloMadto ktamdford hours
product was ineobed madeto have an ipsidevenperbek of 455C (constzit) yexarhizesdackingredistance. 454 leguitan
air classifi eefomstiof of ongraiapewasebserved ishowinowdeed sitessed for the shell, with an
average particle diameter of 1.0 um This resin powder H showed an apparent
Vi s€0si t y¥[ eCompaggive BEMARAAr ent Vi scosr ty [err] 25 [err] as measur ed by

t he over head- tyFI%e fl ow t est er shovvn ' 0| se and 6.5

Rt oy 50 ot ol gy -
o the natur °"|A6‘ ﬁesgtwf d;erole%tm"gff i fﬁ% 2 'Igrf%g i
the terrpe{fat 'ﬂ a té:ntgr h nerE erls?gc}‘c Ioweni e[) wrg

30 Pol yethyl gl€het

A heater with a power consumptron of 150 Wwas fstted to the center of the heat roller (upper roller), and
the temperature was raised while the rolls were rotated. However, even after 5 minutes, the surface temper-
ature was raised only to 160°C, and thus it was impossible to carry out the fixing tests. Then, the heater was

s0  replaced with a heater of 900 W power consumption so that it became possible for the surface temperature
of the fixing roller to be maintained at 170°C or more. At this time, it took 23 seconds until the surface temper-
ature of the heat roller was raised from room temperature to reach 170°C, and it further took a little more time
in order for the temperature to be maintained to a constant degree as a result of temperature control. This
means that a very large power consumption is required in the heat roll fixing and the waiting time can not be
§5  eliminated.

Fixing tests were carried out using this heat roll external fixing tester provided with the 900 W heater and
In the state that an oil application mechanism of the fixing roller and a cleaning mechanism thereof were de-
tached. The fixing was carried out at a speed of 100 mm/sec, which was the same speed as that in Example
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3 The above conponents were rrelt kneeded usi ng aroll mll. After cooling,

t he kneaded product was coarsely pul ver| zed with a cutter mill, and further

finely pulverized using ajet mll NEX P 373828t esul ti ng fine pow 35 derwas
classified using an air classifierto give core particles with a vol une
average par®icle dianmeter of 10.1 um Based on 100 parts by wei ght of the
- above core paft pé&sul the SiRingyeerfornange wee frgn 2 to8 %dbP Yda pyerage)@s the rale oids lowsripgiof
m xed. Su bs@qﬂﬁfﬁ‘f !"',%é"ﬂe@taagaqdﬁﬁer@m/sfeﬁwgw iBg, ¥ Hh‘f’a&tadgs"'ég‘mg ROGHS Prerenthas thaging

oo, 8 Gt V‘§9‘F AR g Il e th?ffﬁtﬁ@?wpwqmgg;:
m nut es, '

mospheri c t%% Begpre AE% ?ﬂﬁa‘"&*‘* "errﬁa?ﬁ"(f ity efﬂ' 'gggg?hef'?f' BBer AP by
wei ght of ca WY G thus obtained, 0.5 part by wei ght of

col | oi dal i sglicaygs externally added and m xed to give capsule toner H
havi ng ¢l Im-@g&m lica on its particle surfaces. Capsule Toner 1: 45 Using

pol yester res ra.npewﬁtxampne@mrﬁép%&ewé&mforénengﬁ@im iR spedd @ 150 minfac. Fhe SulRRE
for capsul eefpptire bt theHdaterCoftiiaht! Rbvb R wiSset 6 86 14088 AQHS tih) it loBRabd RTR sBERERNtiI
Based on 10@e Sitfateterbrai®s §'MetbatsraffiohtPeabbaan0-t. KBNS ofthd fBing Bts afs-showddh TabldY
wei ght of c#lab Tdbasl shaws| dosdrevdns werslobtingd. | y added and nmi xed to give capsule
toner | fMaving colloidal silica onits particle surfaces. 50 Capsul e Toner
J: Pol yet hyCamperative Ed@nghatot s by wei ght Pi gnent Bl ue 5 parts by weight 55
The above conponents were kneaded, pulverized and classified in the sanme
manner as in é!apqsthederr@Hmnglelster@orgm@ oftbe keatroll; vsed i Somparative Exarppié 9, the fixingspesge
par dNCl e di wanshangedsp 15pmgseqand tsuplleesyifeas tdmperaiyeei wag sebig|1§G inerder ta mpke

used for®t h‘@""tﬁ%ﬁ'“@h& fit this tirgey | dagk abopiA{spcopgs %@éﬁ'ﬁumaw%ﬁ‘*ﬁﬁ%’ syrface fegpergiuie i n
t hed sane nefffd EP 0 373 652 Bl Based on 100 vr\)’arts &; gght of
capsul e t oner Hg ﬁ?%"‘t‘?@ﬁf"ﬁ@i"’%m Teplep. As Taple fishons popRiesyp werg paep fniigifixing performagce
externally QU ZAEHPxed t o gi ve capsule toner J having colloidal silica

on its ggrtég oF rfaces. Based on 10 parts by wei ght of capsule toner J,
100 part's by—wa-gﬁt of a resin-coated ferrite carrierwas mxed to give a

t wo- conponent UQ:E‘}’%EQR% or I5f|x| tess'\é% blogkdn E’Eés{%%fth‘?e%ére\’:\ﬁe% otifih {h‘a Q%%an Elsiﬂg

Capsul e t onggg ans% ultb&d snbinh bie$! T as shown
Bl o¢ki ng resi stance tests al so Were further carried out. Exanple 9 10

« | N the hgatednmpalai@ Btithdle S Shown in Fig. 4A, the surface tenperature of the
- heater elenent IT was set to [err]; the power consunption of the resistance
mat eri al at t eind@pduiedhefd Flxing teatSQeru\éarﬁdaeumrahedampmmwsm Cdimpérhtive BXafpR 9! Tost
roller, 7 kCondRiéns and tpst badits@ershévndn Tabledsure roll and film 3 mm and the
fixing speed (p.s.), 100 msec. As the heat-resistant sheet, a polyimde
filmof 320 Examplbii2k, having at the contactface with a recordi ng medium a
| ow-resi stance rel ease | ayer conprising a conductive nmaterial dispersed in
PTFE was used Ysingcapsule tonar ¢, fixirg testsend blogkingdrsts oflgnns were cariedoutin the sapa mannerigain
surface ten%@f"&'?ﬂ-rTéStG?"dl“?fEaﬁ‘eta’itéﬁsé“%‘i'?w'?'@a@!?éd [err]. Capsule toner H was

applied to nodi.fi ed nachi ne obtai ned by detaching a fixng unitfroma
cermeri &f Iym&—%ﬂ%ﬂ ng machi ne Canon NP-270RE (manuf actured by Canon

IS Eg i )e ct 23dt an Sife tonter g%xlwa ﬂ%ﬁﬁrﬁ rneue osut n y&: s%mclf‘l E\far!m)é eags \}ne ra :ve ple 9.
sh

& D

external fixi ‘?’&b he? 0 At sRDSr b2 tdrd in Ex-
commer ¢14! | 3o %n s%m V642, ml?hexte éﬁé&u Dbk ?%ﬁ%nu @%gé%&l e
Co., Inc. barat¥/@ 3t tHe ik of b&Yiind f).NY tests, e solid ar eas 0

in di aneter |n the resultl ng fixed i mage were rubbed with Silbon paper
under application of a load of 50 g/[err]. The fixing perfornmance was
expressed by the rate (%9 of a low 25 ering of inmage density. A Macbeth
reflectison densitoneter was used in the neasurenment of the inmage density.
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! For further exanmination on offset resistance, the unfixed inmages taken from
“the nodi fied nmachi ne were suc- cessively passed through the external fixing
tester to nake judgenent on whét her EBP3#dO2Bhe fixing fil mand the opposed .
roller were stained, whether or-net the i mges were struck through because

of offsetting, whet her or not the inmages~on the~transferrin rredi um wer e
stai ned, and whether] or notthe bagkside Bf theZransferri ng = medi um was
stained. As a result} the |x|‘ng,p rformBce wa al m338 constcan atthe
initial stage and af}egt he2808 $hfiet pape™ing, show ng®t hat s as good
as 1 to % % (2.1 %ip averageg to the of f st re5|‘§tance,"‘n stai n not
only on the tr_ansferrlntg&« apewr al so on the back side of th
transferring paper wasosefn at al| even after 19, 000 sheet papg¢ring of
unfixed i mages. Afte[ £h§lgordicnubus sheat papeéing, wheisurdages of the
filmand opposed 35 | r ¥ fidg & fixing unit were further obsefrved to find
that there was littlp ®dBpsian of,toner.oln addytion, gl0 g @ this toner
put in a 100 cc cup agenf PBLYRIopy|eng wgs | opedSto, st&d|for 24 hours
In an oven made to hpver apt ENGigl®| t enper at ure of [err] (constant) to

exam ne bl ocking res s'Safi % %\s"a result, no formation of tonef nass was
observedss showi ng a god'dzbt af ¢.0 Co arative Exanple 9 For |t he

conpari son of the pres&nit] h ﬁ ing unf;’t Wi tHgthe h rT§at 'rolQed fixing
unit, the follow ng tegts V\Te'r’e*-t ed. An external fixing unit ¢sed for
heat-rol ler fixing was mage readﬂ]f or use. This_heat poller Fing unit is

conpxised of two rol|ers pf amgipper rol Eer tancga iovxer nol Iuer The surface
of the uggper roller tonpr sesm'ﬂa on, 457 and da'heatef is provilded at the

ceqper thereof. Siligone yubber ig used in the lower roller. The nip width
was 3 hm The total presspre fet en e roljers set o bel7 kg. A
heater with a power pons«u”rptlon fltt totge centler of the

heat roller (upper rplleeo), e tenperatcure we@ raised whille the rolls
were rot#&ted. Howevel, q;eﬁanuaﬁlﬂeﬁ nﬂnunes Sthe sGrfaceTenper- ature was
raised only to [err]| &8|tBu8'dLlwasSi npos§ble tZ carrf out tlhe fixing
tests. Then, the hea erqygs 50, replaced with a heater of 900 Wjpower
consunption so that s$i ble fqr the surftace té&hpeyatjure of the
__,lelngprgller to %’e m”é_gqevpg) be|[ era] 8r rmreF A tﬁls«tlrre it took 23
“ seconds until theZuffz® —ature of the heat roller was {raised from
roomtenperature tp feacf nd pt furtdher togk a lidgtle rore tinme in
order for the tenfer fit (g% intgindd 9 a'coBstdnt Slegtedas a result
of tenperature contrel @ that a very large power cong@mption is

)

W
8

Qo= —hgg"—”'R
iﬁ%ﬂ%
a2gl |

D
=

requiredssin the heat r(gl |&<an0 nd t he wa|ut>| ng t| me can, not ‘b§.55

el i mnated. Fixng te$t & maasged out usi Y thi 'S heat Fol b ‘d%t ernal
fixing tester prowdlﬁ] S3EEL Mo Wheater*and IR the State t|@at an oil
application nechanis e fixi roller and ‘a cl eani ng nechagi smt her eof
were de- tached. Thelf wgsE: rrlgd qut 8 sReeq of3 100 sec, which
was-t he ¥anme speed as mg@a 3¥3 652 81 9. a result,
the fixing performan»e Was from2 to 8 %(4 3 %ln average) as e rate of
the | owering of densi|ty atﬁt he i ngjti alg st age and after 200 she cl’paperi ng,
which was a result ngre orglgess ;ﬂoreéthan that"- I n Exanpl e 9. en 200
sheets wgre papered, |bl anlq_:%’gaa aus Ry the pffset -phenonenoi, wer e

al ready seen 5 on tthe | ghd 2,400 sheets were papergd, stain
appeared on the backJi de of thet rans erring paper. -Afterthe copi nuous
papering, the roller |surfiaces wergq observed with the finding of{.adhesi on of

toner in a con- siderabl & qua® ity Exanple 40 10 ki Xigg sests [@ Exanple 9
were repaated except for,&:%gﬁ theglxgngosptgedgo 9508, sef” The
surface tenperaturg df tﬁbﬁh’ea‘t@r*el efentd hGweter © wds s@t to pe [err]. At
this time, it tookkaljout 1.6 seconds until the surface tenperatige of the
heater el ement reashdd [ert]e dResul t s mof- & hexfixd NG t-a8t shar & s wn in
Table 3. As Table @ dhows, SHB& Gr¥subt s<nerie obt apnest. & Gonpafti ve

Exanpl e #0 Usi ng t%e lext er Raf * fix ngat e€t erd cdiprgseld ofg, t 112 hea:t roll,
used in Conparati vl Bxanpl e9, theflxﬁn,ggsg)eﬁg S - - J - R - PO [

o O HReAO—RR—A Ot ¥ed Ot

= IIJ (& ] = [&] ] (&) k] o
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1,was changed to 150 mm sec and the roller surface tenperature was set to

_[ert] in orderto nake conparison 20 wi th Exanple 10. At this time, it took
"about 27 seconds plus a little tinmeEBAHFIO®RRA roller surface tenperature
reached [err]. Results obtained are shown in Table 3. As Table 3 shows,
poor results were seen in the fixing performance and of fset resistance. 25
Exanpl e 11 Using capsule toner |, fixi #gbd8sts and bl ocki ng tests of toner
were carried out in the same manner as in Exanple 9. Test conditions and
test results ar 0 abl-a—3—30_—Conrparsa Hre—Exanpte Hs g
capsul e oner |, f ixing ¢ elséts% Caheced pULihD SLE: SAEdENRTe aS i N
Conmpar ati ve Ex | e 9.;%%% Conl tl@as and test resultg.g@ye shown in Table
3. 35 Exanpl ? Usiggg,pcl%osul e fongrcd, fTXYNg Tests, and DI I'ng tests

- of toner were carried out in the s&we manner as in Exahpl e 9. Test
conditions and TesT results are shown 1 n Table 3. 40 Conpar ati ve Exanpl e
12 Using capsul e@toner H, fixing t@8ts were 83Pried R in thel%hne nanner
as in Conparative Exanple 9. Test conditions and test _results e shown in
Tabl e 3. Tabl e ¥ shows H he endot hel®®i ¢ tenpet&Pure (13tr]) ne ed with
DSC, of the toner sanples shown In - 45 anpphes of e pres I nvention,
and the keater ¥ enent Iterrperatureﬁz(rl), fil %qéurfac%ag?errpera%irge ([err]),

and film surfac&tenper%ture at theg4time of pggling ¢48). 50 Sp3@5° EP O
W - - N .

D.OMAA a

373 652 Bl ~ ~~**~~~~~~ ~~~co tol 4-i VO
o 0S4 a) CD (D - 0 4 a Qofl
I A\ I -1 = T - S * o= oUqg0 4
c - 2C g T,: HedddPrelement temperature C.) 0 0
tows 0 4J oa xbl | 0 U) 0 0
cOnX O W T,: Film surface temperature | - - .- s 4m 0-0
4 15 0 () 0 *0().4, . 3 0ll co 4)H
w Tacrﬁ‘im@urface temperagjure at thW,t:lme of peeling |
0 t o T t- to 20 o @4J
~ —ﬁcawxles of—prepéring fhe susp;nsion péIym]eéther accoQiing to the heat-fixing method of the'present
0t5t4 h 6wg 8 yand exampleéjof the heat-fixing rethod making usegthe toner will b&describbd below Ol - 0 25
04&\/ - OOV 4J1.43 0-0O
" 0 s 0 Preparation ExaerIe ofTonerk 0 1-' 41U Q0) Ol 0 I W I
=0 I 0 I Z-H aw "4 VI '-4 "
Styrene monomer 150 parts by weight
35 Ethylhexyl acrylate monomer 50 parts by weight

Styrene/dimethylaminoethyl methacryl‘fa';%t;_:e copolymer

eyt

8 ‘parts by weight

bivinylbenzene : 0.2 part by weight

Carbon black 20 parts by weight

The above components were mixed. Thereafter, 1 part by weight of azobisisobutylonitrile was added in
the resulting mixture. A monomer composition was thus prepared. This monomer composition was introduced
into an aqueous medium of 2,000 parts by weight of heated ion-exchariged water containing 10 parts by weight
of Aerosil #200 (a product of Nippon Aerosil Co., Ltd.), with stirring using a TK homomixer. After they were in-

s0 troduced, the contents were stirred for 25 minutes at 10,000 r.p.m. to effect dispersion and granulation. After
replacement of the stirring with paddle stirring, stirring was further continued for 20 hours under heating, and
the polymerization was then completed. Thereafter, the reaction mixture was cooled, and washed with a so-
dium hydroxide solution to remove silica by dissolution, followed by washing with water, dehydration, drying,
and classification to form suspension polymer toner particles of 12 um in volume average particle diameter.
&5 Graph (a) in Fig. 5 shows the relationship between the melt viscosity of the toner, and the temperature.
This toner K had the Tp at a temperature of 65°C.
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0 -NN 4J0 4J )v 40 - EP0373652B1 (59 4. t
CD I t- I to I a S5 a ) . _
X) O Preparation Example of Toner L in4 U
H010 *in 0 0 40
4 QOw 20 pafxX ) deightd  ©
Oé)tyorene mogomer . . . g 120 pa 0 lﬁ)o 9‘0 0
0 5H '2-Ethylhexyl acdyidtle Gonohér 50 parkxs by weight O 0
1 solo Acr% 0. 0o 0 ooo 4-' .-1
Methyl methacrylate monomer 30 parts (by (reight
.-D a20l c1=*.* =H * H * * 05 0:

@)

1o| 0 4'$tyrene/diemthylaminocethyl methacrylate)qppolymer gy .
L e s pares by yighe O 00
c a 2l to CMa cm O parts DY §'&e8T -1 01 00

X2040 X VI 2 EP. 0 373 652 Bl Table .
Endot hermi ¢ @p@{ffé"ﬂ%%%?%‘? ure Fixing unit tégrr'gse AT SRRSO ner

of tones ([err]) ple 20 par&By} &eight

[err] 9 Cgpbon black 73 ) Rr eI el

147 10 H 73 180 154

152 15 The above componeiits were mixed. Thereafter, 0.8 pagt by weight of di-tertiarytyutyl peroxide was addel
149\32 in the rgsulting mixture. A monomer copnposition was thus prepargg; (Y/sing this monomergomposition, sus-

138 20 20 Ppenpigi pojymer tonqs was formad Eﬁﬂﬁfntiaﬂvéhﬁn@mamrr@ft%w prppargtipn xamplp phfeger K.

t éaperature [ Iﬁ'?’&ﬂ?) inFig. Bshowp ha eelatipnehip Betwesgthe viscosity Rl theitafign #id thpdemaeriure-
Exanpl es of pr&piperddad e Tuzts mpeys B8 ¢ner toner according to the

heat - fi xi ngPrret ,odEof h resent |Invention, and exanples of the
heat-fixzisng : of the toner will be described bel ow. 30
PreparatTon Exanpl e of Toner K Styrene nononer

150 parts by wsityirenst mphloeeyl acryl ate nononerl50 parts by weight 50
~parts by weight Styrene/dinethyl am noet-hyl methacryl ate copol ynmer 8 parts
by wej ght 40 Diz\ﬁmmﬁeacrylate monomer 40 parts by weighx part by

i ght b bl ack . ; 20 t b i ght
< e Do SRor e Bt eae S RS ARREROS NG BRTACTAASS: COBPIRBRE N of | ©

azobi si sobut yl qn %nrcjmle% %&i%ddﬁ%kp B@ﬁbézeséuef)ﬂ'réé%s ﬁo?EEBQafAMBﬂggged

i
conpositioen was o

us prepar ed. I'S nononer C | on was Intro

% 2 x 104) 30 pérts by weight
Divinylbenzene . 0.4 part by weight

9 ° Carbon black 20 parts by weight

The above components were mixed. Thereafter, 0.8 part by weight of di-tertiarybutyl peroxide was added
in the resulting mixture. A monomer composition was thus prepared. Using this monomer composition, sus-
pension polymer toner M was formed substantially the same manner as in Preparation Example of Toner K.

45 Graph (c) in Fig. 5 shows the relationship between the viscosity of the toner M, and the temperature.

This toner M had the T at a temperature of 68°C.

Example 13

50 Suspension polymer toner K (2 parts by weight) and 100 parts by weight of a carrier were mixed to give
a two-component developer.

This developer was applied to a modified machine of a commercially available copying machine Canon
NP-1215 {manufactured by Canon Inc.), and a recording medium on which toner-unfixed image was formed
was obtained therefrom, which was then applied to the fixing unit as shown in Fig. 4A.

55 In this heat-fixing unit, the temperature sensor surface temperature T1 of the heater element was set to
200°C; the power consumption of the resistance material at the heating part, 150 W; the total pressure at the
pressure roller, 15 kg; the nip between the pressure roll and film, 3 mm; and the fixing speed, 100 mnvsec.
As the heat-resistant sheet, a polyimide film of 20 um thick, having at the contact face with a recording medium
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}i nto an aqueous nedi um of 2,000 parts by wei ght of heated ion-exchanged
wat ér containing 10 parts by weight of Aerosil #200 (a product of N ppon
Aerosil Co., Ltd.), with stirring uskEh@3736%38hononi xer. Afterthey were In-
50 troduced, the contents were stirred for 25 mnutes at 10,000 r.p.m to
ef fect di sped Bi-fRis@RE rgéaR8 4} tinPhsing dofductive plaRAf OegErsadin PITHE wad dsed. Atths ting, it
paddl e sti r rtodkabokt2i seéonitOuntiitBe fempdritare saaortsurface denfperatuOT; o the healerdemeilt earthied g,
and t he pol y20810. TislterperatmsT, blset tidstimelwes ¢8Y°C, inthetampearatyre Tiwas 18R3C.1AS cagordingahesr e
was cool ed, dimj comrsdreially aralidblecCan@ Nesh inPéppiipestatdefrosptanen %ﬁbﬂ%o.ﬂ%mmﬁsea
by di ssoltut | lo opyiginkabinesivasysedashi ng Wi th wat er, dehydrati on, '31/ and
cl assi fi cat i onTheresulfingrimageseresires fropm @Pmﬂpﬁﬁ@ﬁ' '“B’d}at’q’é?‘b%ee&fhfﬁ‘ﬂ @Rd there were
vol une aver aRptaingd gecd émageshisppaening, 9°“5¥f"""9 perforgpanespnd gusing nqgfigetting tathe fla. ¢ he
rel ati onshi p_between the nelt viscosity of the toner, and the tenperature.
This toner KE@RPedbe TD at a tenperature of [err]. 27 EP 0 373 652 Bl

1
T’Z 8 p S;?E Is 6 By\wﬁg r%ﬂ;a(z ggﬂs—gy weight) aZHQ' g ‘@')?V g‘g ARG rrier were mixed o give a two-component de-

50 ts b
20, Parts by VLl b it "%“W R e harngras p Example 12 Asp st ootimdite e

d, whlch
S parts bly V\ifldn&%htno rr&ﬁa -through and feathering of images.
part by wei ght tletime taken until t@\ém&t S3fidbr surface temperature T, of the heater slement reached 200°C
20 parts by MRitEémpeReurdiO e ws o SpaBRIalyIhe/ e adlihdedth Exdigs eaf ter, 0.8 part by
wei ght of di-tertiarybutyl peroxide was added in the resulting mxture. A
nmonoker conpeampled was thus prepared. Using this nononmer conposition, sus-
20 - pengpyon pol ymer toner L was fornmed in substantially the sane nmanner as
i n\pr epar at i on Shepamsivh @olpfier nerds (2 arG tyypiaiglithandi1po pertg by \Geight ofiecarrieravere mixed to give
rel ati onshi patwetcommmerthevelopescosity of the toner, and the tenperature. This
toner L had t h@hi develppenwasapplisdfres madified me¢hiresf a yomm@&hmﬂﬁbbmmampwe@m"
Toner M 25 gyg,-p%aq@nmfggm by Canon Ing.), and toner-unfixed images were taken out, whlol'g_vye g_fn{eg
wei ght 2-2t htypmwputqf@h%nm@g Hon thagame manner as in Example 13. The resultipgjmaggs were yalua
wei ght Styreneﬂmmtﬁ RAe S YoER fﬁ’éf’ﬁﬁ&? F%‘P%“é tvaf:grfé?fd jﬂfzgﬁé?b'?a&tﬂ?"a@h

. a g.perf 0 of observ
98:2, nunher \? P% %E’Eﬂ dJF %ﬁorgxﬁace tempera ure T1 of the heater element reached 200°C,

;:_80 4 %a/: E S sp b%/Ugl ,ng%rE stan ially the same as those in Example 13. 20
‘parts by WEI@ ve .conponents were mxed. Thereafter, 0.8 part by
wei ght of di peI’OXI de was added in the resulting m xture. A

MONOMEr  CONPOS ighdiAflonVass nxabélu%mg tHRRAS-Efhporlefi dakidpBr i thl UMY dnn & Q5T @RArk 1B exchptS -
pensi on pol YiRBiine tRIA§ linitWa¥ Betach&tRiRAneThbait o @ Etirintebcialy dvBifible 85PRing MECAME Cation NR-1215
Preparatign (mandikiedtly ChRIAGHC.) BndARed as the fidng . (C) N, Fig. 5 shows the

rel ationshi p bahgmeiy uhiiea MiGAEdS & Yeatrbll tRantérAdNp havidy a Aadting drnehiSFGDE Wakrid pvided
‘Thi s toner Myitha® clebifingandér. Ehele@ifatidnalat madedly sp Satting thefskifatp tempdratul@f the heat roll as
Suspensi on pwlby maktalnen@nedC.(2 parts by weight) and 100 parts by weight of a
carrier were niTheithages olgfained agia resull stooagmodining thefomiaogoand alfdragsed the effsetting. Thenait-
appki ed t4 aingtiné i thidnstencdwasebmif 6asecndsrer ci al |y avai | abl e copyi ng machi ne
Canon NP-1215 (manufactured by Canon Inc.), and a recordi ng nedi um on which
t oner - unf i xeBxampled8 was fornmed was obtained therefrom which was then
applied to the fixing unit as shovvn |n Fi n this heat-fixi ng

ani t, the t enpdtias amn-gf&mleadg gP&‘t’%\$"é°f?1°"{§f""tk§‘éPW e

48 ity.
ras oot (8 INagted vet“&feave,*- %feaqef"heek" i 3% a" o
N oetien SURPAEI I e e ek S

m1 sec 0.5 part by we(ght of oommerccally avatlable s:hca powder was added to give toner N having silica powder on
80 Its particle surfaces. Toner N showed Tp = 71°C,
This toner N was applied to a commercially available copying machine Canon NP-1215 {manufactured by
Canon Inc.), and a recording medium on which toner-unfixed image was formed was taken out, which was then
applied to the fixing unit as shown in Fig. 4A.
In the heat-fixing unit as shown in Fig. 4A, the temperature sensor surface temperature T, of the heater
55  element was set to 200°C; the power consumption of the resistance material at the heating part, 150 W; the
total pressure at the pressure roller, 15 kg; the nip between the pressure roll and film, 3 mm; and the fixing
speed, 100 mm/sec. As the heat-resistant sheet, a polyimide film of 20 um thick, having at the contact face
with a recording medium a low-resistance release layer comprising a conductive material dispersed in PTFE
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1%As t he heat-resistant sheet, a polyinmde f ilmof 20 umthick, having at
‘the' contact face with a recordl ng nedi um 28 EP 0 373 652 Bl a '

| owresi stance rel ease | ayer- conpri SERRB7A6%dHducti ve material dispersed in
PTFE was used. At this tinme, it took about 2 seconds until the tenperature
sensor surf ame uiednitaiating, @ ok Bbicht Decindeurticthé Bmpahteinssrsonsedach tahpprature| T1 o the

t enper at ur e hb@eralepenta¢achddi280°Ci Time teviperatue Ty flso ab this tima was 1715 andithe temppmtuie s was
[err]. As r e®aCihsTeronling medivmcoraummially avaiidbleyCarondiew BtyPepetiavrilabiedeap Gangn Sales.Go.,
(avai | abl e flneH4 gin?) fanusBdl eopying@eachingsiwas uBd. g/ [ er ré) for use 5 in copying
machi nes &as u%%umasalmeesmetqfwgfrpmgtesatmp@orer@ papen AfdHlead-throygh. gpd tB?’e’t"E}'ﬁer
into paper aRbtsingd 99@61"‘taﬁ?ﬁﬁfgﬁh“ﬁﬁ(ﬂmtdﬁ@t"%P?KI?F‘@“‘EP&“&FW@EF ’{j’c?gﬁet'i"\ngtg%f"&i S0
~showi ng good_fi xing performance and causing no offsetting to the film
Exanpl e 14 1@%&% L (2 parts by wei ght) and 100 parts by wei ght of a

carrier Were n&% ¢ acms%—?r%ggl nnlielbql lacéfﬁke%g Wi stn ﬁs ity char-

devel oper® wn ,,, b Vg wAiol e e. ight
result, goo d\ﬁth‘% ofabout
havi ng excel %gﬁg pﬁ% Fe‘?asuﬁ m%lesl@ eofirﬂis%ﬁe wa@%ﬂﬁéés@&émoe
toner into NAtitone o b bR Yait owa&darf.@r a&mgg.ogamamﬁp%nen TiRelbier® t aken
until thegst enpELigY kit SovaiSits AfifixSd tbiefFRgdsAERAGAbAIstg ke toplin@ihadniie NPEAS, Giid evalua-
el ement r eacdR Wad dide Jn thédamhe akhet ATPBRbIYAE 3s b fsil] gdd@ iR gesNRt cBRlnkd) Whigh dalsed

\sane as t hosm offéet fréidiieheh, Hading Exeisitkingldaratharie Hpeasifesfrgnojeyicnation aptoner intd péibr,
parts by weiggetithraughl addEatpaing & ibagesiei ght of a carrier were nmixed to give a
t wo-'eonponent Tetialetker untilFiv tancietued seper sunas tanpelatusd; bithedieaterdlempnt chached BIOFG
of a comzer candkieyenpeaturesih. @ eapsubstentinliydiv sawe Sethesn iMNRaB?®. ( manuf act ured by
Cahoh Inc.), and toner-unfixed i mges were taken out, which was then fixed
usi ng 25 trmmgmmna&s shown in Fig. 4A in the same nmanner as |n
Exanpl e 13. The resulting i nages were eval uated. The resultin

harp, f f r BYAygtnRep a\@r%ﬁm@)thet‘tﬂw@rnpmrtt&ere@eorw r gEmp 17 except
bl ced. tthﬁgmét mgrr“’émwag A s e @ra ﬁ%& ?;r@ét A

onl

the film was® g%[g 1€

tenperature Tl e%ﬁ fyg?agﬁéqy E%? Et Hﬁhgt%ﬁuggo%
T2, 73 vere S0 ' d 7;5" i ol b t, o Pkbd W

___,Exarrp e 13 E%@th ser?a e us ke dt P(w?) onent evge oper SN the

*same manner as |n arrpl e 15 except that t he fIXI ng unit was detached from
the nodifi edgaapERg ci al |y avail abl e copyi ng machi ne Canon NP-1215 35
(manuf actured by Canon Inc.) and used as the fixing unit. This fixing unit
i's a fixing unibingfoodarktasytweightlot a iixar: of Atrodsinkeld YolybEyvana Epsia hivinglits Mgit Aidcositp oliar-of
900 W ans pactrstidess shéwiniby Grophqh) &y, 6hd parartiewax (miking reficed01a), andis pavesdy weighe offPhitha-0

" setting the iseyaiineBluel Bhg)@rwak dbtainedfin thé anfeawenner @b In Eagnple0l 7/ghicdonet wesigrthecrhixed
[err]. The i withge forgidivdérnarder &egiv artes cintporehicieestbpprothe tdhendl hefpregits iised with the carsierd
al so caused shawed T E687Ct Using thisTderelagri, evaluatdn wasTopde esprdingito Example) s amesult, peoffset
about 60 secphethmendhagenyied andbshariimageswithgoer fixing pevformpaeaivare ebjainedider , 100 parts
bys=iei ght4 of a Teatigedaken vikikibe terareyatire senags aurfagsdpmperatyrasTy ﬁﬁhqheatsre'emestms'ret!? 0°C,
char act er i st fndshedepesstsifil=Jy WP Bfptaqtialy thesamp gs thesp in B@MYR?& s by wei ght  of
magnetite, and 3 parts by weight of N grosine dye were nelt-kneaded.
Thereafter, m&' d product was cool ed and then pul verized using an
air- streagt pHIv rlzer 1E a ved. Hy classification using an air classifier
to give a blﬁ E’ epo g erNw th an average particle dianmeterof

abOUt 12 um com unts tfe?g X- E'LSI I'Ohll'ﬂ?l R*(QCOKJII) %‘l c?was
part by wei gttrmaf e tarnmgf@ﬁ s s 3veﬁze9'ssr>és§et' &e{;@é\fé tr’ﬁ',f'g" o

toner N havi gfjwad dassiffedRBNEIST aur@ﬁs&grto bitr§co%a¥tlbl94 Vith 3 VO Srage HaRiBb dikin
[err]. Tl"uos tRner N was applied to a comercially avail abl e copying rrachl ne

Canon NP-1215 (rmanufactured by

Cross—linked polystyrene resin

(Melt viscosity 7' = 3.5 x 103 poise at 140°C;
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Canon Inc.), and a recordi ng medi um on which toner-unfixed i mage was for rred -
"was takén out, which was then applied to the fixing unit as shown in Fig.
4A. In the heat-fixi ng unit as showkPPATPEBI14A the tenperature sensor.
surface tenperature [err] of the heater 55 elenent was set to [err]; the
power consunption of theabsedustaveuaraiferinglliagtibe hedtingmart, 150 W
the total pressure at the pressure roller, 15 Kk the nip between the
pressure roll and film @%%$e)4n8) the fixing spgga PANES MY NedIBEs t he
heat-resistant s eext,dsﬁleool yimde filmof 20 umthi Sgr QaB/‘} %i%thtt he
contact face wt recordi ng nmediuma | ow re5| st ance reI ease layer
conprising a conductl ve material disp ersed in EP 0 373 652

was used. At t"HP §b°t’? ?Pé‘pm?ef‘tst"’ﬁ'iﬁﬁ'"ﬂqyﬁf'e Fﬁ "1e é;?g t'b "t'°"
sensor surfq Tipe ﬁBa"r‘T t"@'?ht 'c'?ﬂ%' paris by wpjght of
tenperatyre T 3' “’et' ere

185C. Asore I’ sequ theres t| serswn ub ;%tl&?u tﬁ'y %%(%Op\a,\l%
(avail abl e Ej? T :“._ mda,é:,;ggon:giﬁg% Sl or use |n co mixed

machi nes was “Used. resul ting i mages were free from penetratl on
of toner i nicgpdlidRéier RN bI eed t hrough, and there were obtained good inmages
al so showy ng—good fixing performance and causing no offsetting to the film

Exanple 17 10 arts b ht of a cross-1linked
st yrene/ but yl 55???%&“@8%0?9#% t‘ﬁrav?/end"e & neltviscosity char- acteristics

asshown by graph (d) i 0] i ghtof. Cc 3

pol et hyl ene, 2 parts t@)vg%?g t %?éﬂr%?iosﬂ\g gytép 10%':)%‘&"6%?%3 ggawgl ght of
carbon b#ack, toner O ybkB1ate avL£lad e PardiGing tdichet er, 1¢f eabout 14 um was
obtdi ned in the sane manner as in Exanple 16. The [err] of this toner O was
75.0. Based on 100 g ofpblse)yoter 0, 1,000 g dioCGampartenbyowddghtarrier was

m xed to give a two-conponent devel oper. 15 . Usi ng this devel oper,
unfi xed toner Naggesinere fornmed using the copyi ﬂgmtﬁebMP!'Eithand
eval ua- i on was nade in the sane nmanner as in Exarrpl e 16. As a result

good i mages € abht al nEd S were subje %og same ofcéS unt‘eag n&@a 9

[e));.gelrl egf e];I \_)i\gﬁges%éﬁwn@p ﬁ% tctﬁe 1bﬁ5ﬁiheﬁ?e%%t enc[.a%gur tio Hgls%%? JU%E hg en unfmﬁéi %

terrper at ;?Eg on 180 ﬁa@tg ﬁ’ifv&é’m&r W5 %nirwcrb]amgé h&@@49§@$ﬁelﬁ&mﬁ&&al Eiﬁ:aGJQsEd
n I

[err], 20 @ dde8 IRfhi %@@c mer‘ﬁﬁ{aﬁng'sébm&af’éﬂcha“ts\’paﬁtﬂgslﬁﬁ% as those
in Exarrpl e Corrpar ative Exanple 14 Eval uati on was nade using the

t wo- conponelaapgd@\m{egger in the sane manner as in Exanple 17 except 25 that
the fixing Gnit was detached fromthe commercially avail abl e copying

machi ne &anon NP-1215 (manu- factured and used as the fixing
unit. This fixiGResgmlinke FFXFﬁBeGﬂ?Y%¥a%e oéto%% type internal ly having

a heating el enent of 90&%&@@1%%&%@9{1 Mes_ grad dﬁy sttt A80kBe surface

tenperature of the hea mai nt al ned at err]. The indges
optained as a result S'Ab\g%qul%%aihélaﬂ Des i ideiGe = Tham@int ing time in
tT’frs i nsfance was 30 about 60 seconds. Exanple 18 Using 100 parts by

wei ght of a mixture of (podseyg~*Linked pol ystyr el pesits ey med gihits  nel t
viscosity char- 35 acteristics as shown bygraph ( 2 in FI% 6 and paraffin
wax (m xing ratNigrcd@ink)), and 5 parts by wei ght bf YoMpdhke Bl ue,
toner P yas obtained in the sanme manner as in Exarrple 17, which toner was

further mxed Wetapov@ off tsgl%\%ds%&e&e% “hgg n&e%r i n‘tY\‘Q@gg &ﬁlg ner Q to give
g?l“{) % (%L ﬁee carr mﬁ r ]g

devel oper. Thenir&diK Slowler ore 11 15 mxeq Ier

“Using this eVﬁJbQé&@émy.‘%)fﬁd HELdnfa Rod Bt dERAE in cé&ﬁgiﬂéﬁ&eﬁ&pﬁ%mﬁéﬁwo&%tﬁe

result, no QELSBinnBNSLFBRARAR RAGHSH vRE used Mhn BREUINPof 2D BHIE By WisHE bd28Psh 1ob pdria By
perfornaapemﬁ@fmbmémms40 The tine taken until the tenperature

sensor sur f aceedsedgeioapats®y Waght bf capsufe RerSublaRied Rré 0B Phrt byodighest cdlicita) silicaavas!

t he tenper atedemally hdded hd MiRédao givlaapsadtidnad S havihdieliGidinEiica n itd yagticle sirfabasanpl e 16.
Capsul e Toner Ngxt, fiking tedtoware tdmjed @ettaising dap&lilefiariets, IRyantvs iagdithe hizgfidigiuhieas shownGl)
parts by weiFRg4A. Blockirghesistancgestoaiomes: casiedoutrel t - kneaded using a roll mll.
After co® ing, the kneaded product was coarsely pulverized with a cutter
mll, and fBxempietd nely pul verized using ajet nmill. Next, the resulting
fine pow In the heat-fixing unit as shown in Fig. 4A, the surface temperature of the heater element was setto 150°C;
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‘derwas classified using an air classifier to give core particles with a

vol ume average particle di arreter of 10.2 50 um Cross-Iinked pol ystyrene
resin (Melt viscosity [err] = 3.5 F)?“’{@F?Z]B‘pm se at [err]; 30 EP O
373 652 Bl absolute value of inclination 0.14 [err] (p0| se)/[err])
100 parts tippowsiceristmgsion of thé resistandsingatetial iatile heatmg part, 150 W; the total pressure of the pressure
2 parts by relies Gkd th¥ hie betiyerndhecnrsposrotens fils 8 enms pnt theefixing siepd@ 8 0dmuy/sec. As the
pul veri zed tleatg#srﬁen%ﬁhs%@r Rolyjmide; film AR thick, haVa\9§b‘Ih€|P‘1"8# e’ﬁhﬁ gegorgipg medium a
di ssol vi ng anuresistancerelepseda YEWgHﬁ"SaE?‘dV@YWw'BTd'ﬂPﬁé“ °F r esr n | n
300 parts‘ by wiithigftme toojqapout 4. suffarederppegsfurg 4f the b G es

vere di sper Sedcap @etonerow Eﬁ g fﬁa lfi% mercially
bj ected t % Wgﬁaf"ﬁ?? qqu ~121 anp ) B?‘\ﬂg
igpjsﬁlceet oner 985 Ig \g su é?( ng tsund ndmo sasr d'a1 Tq '\RH ing

external |, add I ca
onits pa‘%‘lt '|£J,,%4§E£) r&gﬁ{] ‘%’3& r\é.‘é‘l %raiéeﬂrw%?@afé Eg ?%L (ﬁﬁ%b&q bg’lta%esﬁ%é lrcéér n
(Melt Vi scosi foffixg@dst the ‘sdid arkas%f 20mm thdiametBiAh B8 resditin fr)geaﬂlggeag'erubbedwrth Silbon
absol ut e valgdfer ded dppilchtion bia®hd of 50 gz, Irfd fixing pédRinSeRed waB bXplebsed by the rate (%) of a low- |
100 parts dagoripiagddendily HINEbdNEreflection densitoreter was used in the measurement of the image density.
1.2 part s byrorfitighéxamatibh 6n e &sistAEE) B BATixed ieges takehTiomGhieanbdified inbiching #8f8 suc-
procedur e asessively passaiasitugh theatemidl fRing ster to fakeJudgknient n viHathbd or hetSHelfixip@vhand
Usi ng t he abhampasmbllerwesétmedmtemmtﬂoamé imagasaerecuck iheotighthetauseof bifsettisg whether
manner as i reredibeimagdsen the transfe(@ng Bedium were sBzirsd chndwhet@Cor prithe back sidemé thg fransfefring
capswe t onanedEmelbs stiiredd here, 0.4 part by weight of colloidal silica was
ext er nal P& addéshresuy *W'XQP%@W@WWM@@W%@P'"W‘H@Plan@f@ﬁhqzﬁpﬂﬁﬂpﬁmmma
on>M#t's par t ishewingdhat it weseas gogdassiUie & %13 A & in avergap)sAs ip the|ofivet tepigiancpap siainyptonly on
copol ymer (M transferringngegribyt alsp ap ¢ backf‘de of tﬂe "T"éfP wing pap drag geen gt all %'r?f 10080
absol ut e valsﬂ%etfﬂperl'"ﬁeﬂ"fﬁ%f’i"ﬁﬂﬂes*‘“‘ "ihf 6”’% ﬂ‘e °es°fth° Im and dpposed

9 Yy 5§ tH@' observed frnd ha ere was littie adh of toner.
100 parts 'Y ! .éﬁ? ?’ﬁ& inad osﬁa q
1.3 part é‘ by g‘r!%w ad h ve g msrée tem ‘&’é&é rgwéenl:% %&(OVE étangce sult.
pr ocedur e adfif” p fi zrmagﬁwgsab%gér \Dﬁq

Subsequent | y, "usi as In capsul e toner Q

encapsul augg QEJEJn{ gq5out |n the sanme manner, except that the shell
.resin wagy u W@r&w T t of 22 parts by wei ght based on 100 parts by 50

wei ght of the g chtifatidon bftRe prERHAEatPRing GHR wiRhb RedPdlipBtinglunit, &le GIBNNRGedts Wats €T
S obt ai ned haddean éxtefhaPrding uRlyusé®lobtitht-raffer Sirglvk Hhake réddy ko BseVVHis Rt r6ifelFading Yinit is
added and micsmplisédof fovle dfmllbger folldd @fid aSovbnkblldrTrhE Surfacal oflaé upped rolleEcomprised Teflon,
particl e surdnaa Beater Blpictidedfat the Deptel BBies!. SMbRe rabbier is edd Dithe lavet iEr. TAESipvidthivasn 81 S .
Q R andst amal Théietalpeassuré betwaeg themillersaas showa7kq Fi g. 4A. Bl ocki ng
resi st ance t esA heater with ayower cossumptipd o180 W 5 fifederibk eenfePofitirethiaat rdller(apphi raller).cand
uni t as showthe tamprature was raisddevhile thé rolisewereiofated However, g¥en afies 4 minutes, the surface temper-
heat er el emerftygasaaised oflpto1 F0°C.3hen, the heater was replaced'with a heater of 900 W power consumption so
_ that it became possible for the surface temperature of the fixing roller to be maintained at 150°C or more. At
Ao 40  thistime, ittook 17.5 seconds until the surface temperature of the heatroller was raised from room temperature
to reach 150°C, and it further took a little more time in order for the temperature to be maintained to a constant
degree as a result of temperature control. This means that a very large power consumption is requlred in the
heat roll fixing and the waiting time can not be eliminated.
Fixing tests were carried out using this heat roll external fixing tester provided with the 900 W heater and
45 in the state that an oil application mechanism of the fixing roller and a cleaning mechanism thereof were de-
tached. The fixing was carried out at a speed of 100 mm/sec, which was the same speed as that in Example
19,
As a result, the fixing performance was from 3 fo 10 % (5.1 % in average) as the rate of the lowering of
density at the initial stage and after 200 sheet papering, which was a result poorer than that in Example 19.
60  When 200 sheets were papered, blank areas caused by the offset phenomenon were already seen on the Im-
age, and when 1,500 sheets were papered, stain appeared on the back side of the transferring paper. After
the continuous papering, the roller surfaces were observed with the finding of adhesion of toner in a consid-
erable quantity.

856 Example 20

Fixing tests in Example 19 were repeated except for changing the fixing speed to 150 mm/sec. The surface
temperature of the heater element, however, was set to be 160°C. At this time, it took about 1.5 seconds until
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EP 0 373 652 Bl the power consunption of the resistance naterlal at the
heatlng part, 150 W the total pressure of the pressure roller, 7 kg; the
nip between the pressure roll and fi P H373B%B /! and t he fixing speed (p.s.),
100 mmisec. As the heat-resistant sheet, a polyim.de filmof 20 umthick,
havi ng at t e surface teowperfiyreef Wt'weaelcrwtr#@mﬁﬁ’é?dﬁﬁﬂﬁﬁsaﬁF%W‘F@Sﬁ%’é’&ﬁ'@!’“ indThie s
| ayer conpr PsAsigbles ehowejgead resuitsweregbiaiged.di spersed in PTFE was used. 5

At this tine, it took about 1.4 seconds until the surface tenperature of
the heater &ompastive BRRPRIf [err]. Capsule toner Quas applied to a nodified

heater &
oy et el R S R
ge was o% g}ﬁ“ﬁ,ﬁj@;zw M&‘ o, W ERN ool o304 sep tb Gimb L4 40 .&%téaey@ er

condi tions ng an extern |xrng Gni't as shown n Ig.

4A. 10 i 'aﬁi.ﬁédrarmovrmmram Aemrsﬁaveldoxne\revtemt&. .ﬁﬂmgwrﬂnxe

Paper (avalgﬁnkga"kgghganon Sales, Co., Inc.; 54 g/[err]) was used. For

fixing tests, the solid areas of 20 mMmin dlaneter in the resulting fixed

Re¢

i mage were iexdmpRcbiwi th Sil bon paper under application of a |oad of 50
g/[err]. Thé Tixing performance was expressed by the rate (% of a | ow

eri ng of 1 mageusihgeagstly tondk R\Vibarigadsts ahebibokiag tests ofdeaswéracapted putdretha sl mannet dsdn
measur enent Egdmplen®. Testwgaiitidasami tegt resbifts ard-shodnitogdther indakdefi. nat i on on of f set

resi stance, the unfixed i mages taken fromthe nodified nachi ne were suc-
cessively péggggﬂwhﬁgggh1fhe external fixing tester to nake judgenent on
whetNér or not the fixing filmand the opposed rol |l erwere stained, mhether
or not t®Me i neldping copstle toger R, Hxingitep friad iy indhesyamp fprnet 3sj in GomARFAEY Rig 15
not¢he i magdest 6ARdiions and tesi sqsulisarersliowndeastiph MEPE Sst ai ned, and whet her or

nott he backsi de of the transferring nedi um was stalned 20 Asa result,
the fixing Sﬁﬂﬂﬁﬁﬁance was al nost constantat the initial stage and afterthe

200 s heegs papeUser sulF %ner%gﬁxm ?e S and KiGtRind' R st qugl-re?ﬁ re]'ca‘rr%d §ut%t{nﬁsa%1e%?ahlﬂr asin
aver age). GPI ttco dit sear & WI$ t
transferring paper o on %S de o the transferrlng paper was

seen at allchgﬁggggﬁﬁwgqsooo sheet paperlng of unfixed images. After the

conti puous he surfaces of the filmand opposed roller of

cthe Tixigg uni@singRaRuib Wbt fixiyssey wettakriad bit Mdnd damb mahtRF £ iNBSmpatative Example 15.

adhesi on Of ThpB&Eitiond and test rdsilitsaEibhévirQBbethdOn TbRfs, t i s toner put in a 100 cc
cup made of poOlayips SHows BB endéhermititdnpe@direl(T)) BéBdd RiNDSEof the tapsulé Bned sSanplee showmde
to have an iinBatigled ofthp presdntin@ntivh, ghétheé healec deradnatainderdtare Tx)afiimsarfdot emkeratgre (T2),
resi st ance. adAdfilm surégel tetnperatorefabthertirhe of peetidg (TAner nmass was observed, show ng a
good stase. Conparative Exanple 15 30 For the conparison of the present
heat-fixing unit with the heat roller fixing unit, the followng tests were
tried. An external fixing unit used for heat-rol | er fixing was made ready
for use. This heat roller fixing unit is conpri'sed of two rollers of an
upper roller and a [ower roller. The surface of the upper roller conprises
Tefl on, %hd a heater is provided at the center thereof. Silicone rubber is
used in the lower roller. The nip width was 3 35 nm The total pressure
between the rollers was set to be 7 kg. A heater with a power consunption
of 150 Wwas fitted to the center of the heat roller (upper roller), and
the tenpgyature was raised while the rolls were rotated. However, even
after 4 mnutes, the surface tenper- ature was raised only to [err] Then,

t he heater was replacedmnth a heater of 900 Wpower consunption so that it
becanme possible for the surface tenperature of the fixing roller to be
mai nt ai ned at 150C or nore. At 40 this tinme, ittook 17.5 seconds until the
surfacet emrperature of the heat rollerwas rai sedfromroomtenperature to
reach [err], and itfurthertook a little nore tinme in orderforthe
tenperature to be maintained to a constant degree as a result of
tenperature control. This nmeans that a very |arge power consunption is
required in the heat roll fixing and the waiting time can not be
elimnat®. Fixing tests were carried out using this heat roll external
fixing tester provided with the 900 Wheater and 45 in the state that an
oil application nmechanismof the fixing roller and a cl eani ng nechani sm

t hereof were de- tached. The fixing was carried out at a speed of 100

nmm sec, which was the sane speed as that33sln Exanple 19. As a result, the

-fixing performance was from3 to 10 % (5.1 % in average) as the rate of the

| onering of density at the initial stage and after 200 sheet paperi ng,
:which was a result poorer than that In Exanple 19. 50 When 200 sheets were
:papered bl ank areas caused by the offset phenonenon were already seen on
the Im



gge,.and'when 1,500 sheets were papered, stain appeared on the back side of
tthe transferring paper. After the continuous é)aperi ng, the roller surfaces
were observed with the finding of adhf@s?¥i684Btoner in a consid- erable
guantity. 55 Exanple 20 Fixing tests in Exanple 19 were repeated except
for changing the fixing speed to 150 nm sec. Thesurfaqge tenpgrature of the
heater el ement, however, Was set-tjo be [enr]. Amthis®inme, & fook about
1.5 seconds until 32 ER 0, 373 @52 Bl tde surface t epperatgre| of the
heater el enent reachdd ferjr]5 S8l ts 'of Bhe'fi R nd tests ar® shown in
Table 5. A Table 5 dhogs,] gd§r@sul ts ware obtai ned.— Conpasat|ve Exanpl e
16 5 Using the external 2f§ixiad Pester conprised of the heat rol], used in
Conpar ati ve Exanpl e 15, otifte fixjnd speed vwas chgnpged to 150 gm pec and the
roller surface tenperlat-drag.anass 'g%a to [ er“r;] itn oy dert o make gont parison

w th Examphe 20. At thi & {€n & Btk ook about 20 seconds plus a |ittle tine
until the roller surflac®Jlem perature reached [err]. 10 Resul ts

obt ai ned are shown in TgiRle 5.2 BsYITabl e 8shews 3 poor r@sukt s8ref e seen in
the fixing performnge gng-offketofresistarice. Exanple 21 15 < Usi ng
capsul e toner R, fixijngotsgsts and_bl ocking tests of toner were farried out
in the same manner ay i Exauxpﬂo 9. Testwcondi ti ons agd liesgrasults are
shown together in Tall eg57 Cﬁr.ﬁ)ﬁr i ve Exérrpl'e & 20 Usengl capsul e
toner R fixing tests wre cArtt'éd out in"the same manner as in|Coenparative
Exanmpl e 15. Test conditions andgtest results are shown togetherf{in Table 5.
ExarrpH 22 25 Usli ng caps&gg@ ner, S, gfixi ngte,stganql bBbcking tests
of toner W&re carried out fin e -sane manAer as+ n Exanple 19 Jest
conditions and test riesul tis are shown .together in Table 5~ Conparative
Exanpl e 18 30 Usl ng clapsul e tpner?s, fifing tekts wefe cartied out in
the sanme manner as i ar at? yegiExa@l e 158 Test Zondi tBons and test
results arg shown to t(Eeg i B Fgbge 5.0 Tabl e shovd the Enddt herm c
tenperature ([err]) apusiedove &haDSCoof the capsu@e ton@r sanples shown in

. 4 0 f
Exanpl es of the presqnt‘dj o8t @nel and the h&ater el enent tenpejature
([err]), filmsurfacel tgmperature ([err]), and filmsurface tenmperature at
the tipe of peeling ([T3F.oR35, 4P %45 50 B5 33 = EP 09373 652 BL {j
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or copolymer formed from an a,B-ethylenically unsaturated monomer.
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Capsul e terrperature Fixing unit tenperature Exam t oner of
to@r (Terr]) pre sanpt e ferr] 10
19 20 Q T,: Heater elemédt temperaturd>0 130 128 20
Q 72 160 137 135 21 R
73 T160Film surfad4 temperaturd4(Q 15 22 S .
75 90 170 167 20 [err]: Heater
el ement t errpgsat Fidm surface temperature at the t1me of peeling
25
Claims
30 1. Amethod of heat-fixing a visible image of toner to a recording medium, which comprises
heat fixing a toner image retained on a recording medium to the recording medium by use of a hea-
ter element as stationarily supported and a pressure member that brings said recording medium into close
contact with said heater element through a film interposed between them, said film being peeled from
the toner image after the heat-fixing of the toner image,
35 wherein the toner has a melt viscosity n’ measured by an overhead-type flow tester of 102 to 105
Pa-s (108 to 108 poise) at a temperature within the temperature range of from 120° C to 150° C, wherein
the absolute value of the inclination of a graph is not more than 0.50 £n (poise)/° C when the natural log-
arithms £n7 * of the meit viscosities at 120° C and 150° C"are plotted with respect to the temperatures.
40 2. Amethod according to Claim 1, wherein said toner has an endothermic peak Tp at a temperature of from
40 to 120°C.
3. A method according to Claim 1, wherein said toner has an endathermic peak Ty, at a temperature of from
55 to 100°C.
45
4. Amethod according to Claim 1, wherein the surface temperature of said film at the time of belng peeled
is at least 30°C higher than the temperature of the endothermic peak Tp of said toner. '
5. .Amethod according to Claim 4, wherein the surface temperature of said film at the time of being peeled
50 is from 40 to 140°C higher than the temperature of the endothermic peak Tp of said toner.
6. Amethod according to Claim 1, wherein said toner comprises a binder resin and at least one of a colorant
and a magnetic powder.
& 7. Amethod according to Claim 1, wherein said toner comprises a cross-linked resin.
8. Amethod according to Claim 7, wherein said cross-linked resin comprises a polyester resin or & polymer



aerr]_: Fil msurface tenperature [err]:Filmsurface tenperature—at—the .-
time of peeling 25 Claims 30 1. A method of heat-fixing a vjsi ' '
toner to a recording nedium which cofpPP@EE2Rtatfi xi ng a tiﬂi‘!ﬁ“@tm !E[“‘ '
retained on a recording mediumto the recordi ng nmediumby u v - *

el ement as stationarily supported and a pagssuge nenberthat brings said
recording nediuminto close contact with said heater elenent through a film
i nt erposed between them said filmbeing peeled fromthe toner inage after
the heat-fixing of the toner inagado3bermic wherein the toner has a
melt visco8ity [err] nediapsadehy tempevethrad- tFixing owite Sempegatuirerr |

Pa-s ([err] pois&¥aR™ a tonf¥er at @fe t@PLAI n t he tenperat fr'€)range of from
[err], wherein t RI®bsolSA®ARal ue ofpt heCinclinbtion offsa graphTgs not nore
than 0.50 [err] (poiserfer+rt—whenthe—patrallog-—arit-hrs—ferrd—of _the
melt viscogities Jerr]yare plotted,with res t to e tenpe ures. 40
2. A nethod accordi ng to]QCI aiml, anrzei n sai oner ﬁ?sb an endé?hern‘i C
peak [err] at a tmyperatye of from49 to [err{gg 3. Azagthod acgggding to
Claim 1, wherein said toner has an endotherm c peak [err] at a tenperature
of from55 to [er2]. 45 & A nmethod ascordi ng 16D Cl ai m4l, wher enaot he
surface tegperature of said filmat the tinme of being peeled is at | east
[err] higher tharfd he teMperature of Z76he endot¥f nic 388k [err] 16% said
toner. 5. A nmethod according to Claim4, wherein the surface tenperature of
said filmat the-time—of-being-peeled-50 is fromd40 to [err] higher

t han tNe tenperatyre . of .the endotherm c peak [err] of said toner. 6. A

met hod accar di ngL#:lo' egitl%rl,eﬁ\?ﬂgpéi i) %Wﬁéer conprises a binder resin
and \a¥ | east one_-lof:lg.iq Igmqgc@pgeﬁpgpggggc powder. 55 7. A met hod

according to d ai A1, erein said toner conprises a cross-linked resin. 8.
A net hod accor di mg:t FiGhaklrfackhebfbporatiih WOShd itikhBdoEepbB1 §AYPI i ses a
pol yester resin or’ a polyner or copolyner fornmed from an '

a, [err] -et‘ﬁyl eni cally unsaturated nononer. 35 EP 0 373 652 B1

*» C L M S * Table 6 Endothermc 5 Capsul e

t enperat ure cmﬁ@(i ng unit tenperature Exam t oner of toner
([errR) ple sanpl e [err] 10 19 Q

7;:2 30 1.1 5Qmethod of heaiLf%aw a visible image of t«]r%ﬁto%@ecording mediuanhich comprises 72
160 137 heat fixing lil’ fmage retained on a Rcording medium to the reoorc?in?g medium by use of a ﬂeﬁ-o
141 mleﬁént%gstationarily suppgrted and a pressure member that brings said recordin jln%éum into close
170 1&htabtVith baid hdaRAbiSthent BIoBIRRIYiim inteRITRAN tRtWAEPRthER, saill Tilnkbelidd peeled from

surface tenper atheltoRerlirfdgs hfter theinkdbifiny df e @nbramgey at ure at the tine of
peeling 25sC ai s 3Cwhetkin thitaiehisd a@delt iswasity ! téadgiedby\an SVdohead-tyg@ fidy tedteriob102to 1090
a recordi ng nedi Raxs (108t 0P pase) g kitet@sratumadithin ke teghperatuteraige b fenci20°4t ta 1500 &, wherein
recor di ng nedi unthe absbihte vaierdihe incligative di agraphip nots@rethand.s0émpoise)f” Clwbercthe nafigal log-
stationarily suppithmsdon ofithe seipyiesasities at 130frfband 11505 C ey Alattge witheresbest tothe tdinpryatures.
mediuminto cl ose contact with said heater elenment through a film

i nt ePos ed?benehiethedaggordingiteClaim| 1nwheeeinsgid feaerihagrnfepdotherntiereaky Fucat a tempeatusgfof from
the heat-fixi ng ¥ 149t oner i mage,

3. Amethod according fo Claim 1, wherein said toner has an endothermic peak Tp at a temperature of from

55 to 100°C.
45
4. Amethod according to Claim 1, wherein the surface temperature of said film at the time of being peeled
is at least 30°C higher than the temperature of the endothermic peak Ty of said toner.
5. Amethod according to Claim 4, wherein the surface temperature of said film at the time of being peeled
50 is from 40 to 140°C higher than the temperature of the endothermic peak Tp, of said toner.

€. Amethod according to Claim 1, wherein said toner comprises a binder resin and atleast one of a colorant
and a magnetic powder.

56 7. Amethod according to Claim 1, wherein said toner comprises a cross-linked resin.

8. Amethod according to Claim 7, wherein said cross-linked resin comprises a polyester resin or a polymer
or copolymer formed from an «,8-ethylenically unsaturated monomer.

35



%5 wherein the toner has a nelt vi scosMy [err] measured by an -
over head-type flow tester of 102 to 106 Pa-s ([err] poise) L
within the tenperature range of fromBPXx3736528ferein t he abs “Fl“m]me““ ﬂ|| .
the inclination of a graph is not nore than 0.50 [err] (poise)[earr} wh .-
the natural |gg-Anwktioll B&Brdih@lo'Claith 7,lREreiBAId cridsHiARE rdsin@émpabes] €rr] are plotted
Wi th respect to t{apadettiepsgdatiphénes. 40 2. A nethod according to Claim1l,
wher ei n sai d t one) ivaRssthanc3 diol % 6ff it laompiadicarbbxytid acd, iagepe thatiatel emadhtsiof as;4 0
to [err]. 3. A neChtren &oc0dbyveighoof & Iedstang of anteikemi-substifitell dicorhoylicenid asdan alkyl-
endot her mi&c peak $ubstitdtedaficarboyiermpidrbasedor the totdl amepnEBadids: gndrr] . 45 4. A net hod
accordi ng to C ai M 4t leaghone efiarpolydreboxylie fcidowithithsenns mate saoxylic geaipiand i jpplyah with theee
time of being peeW@@quydwqf‘é’a%t [err] hi gher than the terrperature of the
endotherm c peak [err] of said toner. t hod accordin
wherei n the st Adpathod aceprding o faim B-f""hgrﬁi“&a‘f‘ ?'F??V'E?Pbsfwgdf’%"ﬂg a‘B‘éﬁ‘ﬁﬁﬁ“ EJE*@V'@B’"BO
is fromad®to [ &pYiN9GHR Fb°'Eﬁ%fPFthe tenperature of the endothernic peak
[err] of said t ccor a t oner
conprises a b %gég"ﬁ%% 5&"’ Ve”éé?'" s@ﬁ%'%?s”bq'tgbg]d?débnf( y|.§£c‘§i o 8% aﬁkﬂ'@f""?:ha"'"g
0

powder. 55 od° accord| ng to Caiml, wherein said toner conprises
a cross-| 'pke& Gdttidd aGordfiy BRIHRE RGER el agsstmkeﬁﬂpayéaeks.mﬁa%ﬁa&u vaidh B from 5 to
cross- | i nked regpn conprises a polyester resin or a polymer or copolymer
formed froman a,[err]-ethylenically unsaturated nononer. 35 *C L M
S * 9. Amet hol. ettiodladdgdihdio Ehinl 12)whereBAd RdsB-ifi@dl biyestersesmlisnibliRAbalédwitian organic
conprises; (A) ataPidbunt coneihingapReNdtvo df Bpreraitnck€ss t han 30 nol % of an
aromati c @ carboxylic acid, based on the total anobunts of acids; (C fromb5
to 40' % by weldglametiiod aﬁoo:’de@isclaﬁmﬁ Mferekrsaldlo#genﬂqhetﬂudm;touddwbmﬂ:s&mlyhlmﬂe@se-
acid and an al kydcted from the group copsisting ¢ftAli Ba.CadCd: &p.xCpl Fec Hadlgolin, Na Bla @ncBr atd a
total anount of acids; and (D) at |east one of a polycarboxylic acid with
three or nor el dymathegd B#cerdgn touifiaim Ak vhereip said erhanigimetal eampeund eemprises @ chrpexylair.yan al-
groups. 1@% A mkewists. MFlﬂmﬂ@'@'ﬁp@nwaﬁMﬁemP@dn sai d al kenyl -substituted
di carboxylic acid has an al kenyl group having 6 to 18 carbhon atons.
11. Amet hod atfcdyepthedaqeeydipg ‘&F'ﬁ‘(’@“‘ “(K)ﬁ'@i"é?'ﬁ’\"%a&'f"ﬂ‘eﬁ‘f% P%Wﬂ??ﬁﬁ"@ﬂety'“me metal
di cangxyllc aC|°8mﬂ%i‘sa%?H°y5‘ﬁfﬁ9lme& [?'ﬁé?/'?yﬁ‘@a‘%"?%a P4 bon atons. 15 12 A

B aci o vaf uel o i@ s s g uTh Shitel Bids AR T e DiSfhRmbfatell o i npile
a1 cr oS | KBk MENAY BRI Ll RS QMJOR s mnk%ﬁgwédeham

conpound contal R 0geQ HPne! NOTEV nces.
according to Caim 13 wherel n sald organic netal corrpound conprises a

pol yval entss rreisalmﬁearod h&6riRgho ClaMd Miftrdi RldRrosHifddTbdiN@mprisesd styr&d@ polfwier orlstirene

Co, Cr, Cu, ghmynmmmkea\&,ghdmymﬁ&ne& and Zn 15. A.-nethod according to
Claim 14, 'vvherei n said organic netal conpound conprises a carboxyl ate, an
al - 25 300 A thetiiod accaiding to@ddivh ¢, whedein|sai@ Residr S¥ménbliasa tatpelatiifecof franONUGBD0°CL 6.

Anmet hod according to G aim 14, wherein said organic netal conpound

conpri sesan afe tArmedind ronwing®tCidim ¢.ovipieinsaid Bnes dhage jslheatedawith @ heatéralemerd having @ tera
salicylic acid rreetwe of fom1@to 3Q9TFC, titdpgh ¥ilmesf fnaslt wd@Ormithisy to Cl aim 8,
Wwherein said a,[err]-ethyl enical I}/ unsat urated nononer is a vinyl nonomner.
18. Amet hod a%’w‘r'ﬁﬁt’]f?dat"'e’dw&cr'ﬁmz M%’?’eﬁﬁ*ﬂfﬁﬁlh?'@PHﬁsﬁ"%ked resin conprises
a cross-1linked fgxrene or a cross- ed styrene copoIP/mer 35 19.

Anet hod acd®or¥ iy 9}%& 2! ;;' i Ome gg" ;3%%@:’ af;:g cﬁ%ﬁ-ﬁ?@ﬁf %“W@%

styrene pol yner et 3
A net hod accordi r? 87 enent has a

tenperat ur e oiupr.mm %%L;gé%‘%&z wﬁer&mmm%s@; | dfhels Ghghm 1. wherei n

sai d tonerginmge 1S eareq ‘Neat er- el enmen aving a

25. Amethod according to Claim 22, wherein said film has at least one of a release layer and a low-resistant
layer.

26. A method according to Claim 22, wherein said film comprises a layer of a polyimide film and a fluorine
55 resin layer.

27. Amethod according to Claim 26, wherein said fluorine resin layer has a conductive material dispersed
therein.
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1 _
perature of from 100 to [err] through afilmof from1l to
22. A nmethod according to Caim21, wherein said filmhas himlmm'ﬂmrmﬂ”m
45 23. Anethod according to Caim ZEP03BE2H/In said filmhas=+a ¢ 1 s %

| ayer f or medof a pol ynersel ect edf ront he group consisting of a polyim de, a

pol yester, a8p@dnyttiod ytcoiding toep b, Wadraih Said fRiorine resin layer comprises a polytetvafiuoroethylene.
tetrafl uoroet hyl ene/ perfluoroal kyl vinyl ether copolyner, a

pol yt et r af | LRy Aahdthol @crerding teoClaimpowyesain sid filnRi$ predsedBidinstihe baater element byoa tbsauren
22, wherei n saingmberiundenabtabpresayre of flogr4te@diaf a netal . 50 25. A met hod

accordr ngto Caim?22, wherein said filmhas at | east one of a rel ease

| ayer and a 30%omethet aqcarding fo&piry 29, pipreinsaidierertiP MRbTTRTeNed Witha pmspyrpmpiler having -
wherein said fral"r‘ﬁbercﬁ'iiﬁ'i"’r@é% al ayer of a poI y| m de f| I m and a fluorine 55
‘resin |ayer. met hod aceor id fluorine

resin |ayer %a@'%ﬁ"gﬂﬁ B’t,’qmv %W?eé ﬁldﬂfé?“éeé’ei""tbﬁ'é“r%?"ﬁ’e" %@"’“Ef—* fylleg haying 5 >
Bl fclayer fa ' “x 28. A nethod according to Claim

B e bl el vﬂ%@[q SO 36 Pk oF b UPGASLIMIGIS

29. A netho %glg l@%aseor erel ed a
heater el enment Dy a pressure ne er under a total pressure of from4 to 20

kg. 30. Agretd30Gh deHe@bddbrit th @laﬂ FllkBredsaid WL BleMert Rds d lold/hBst éébﬁ@tyﬂﬂlilﬁﬁnehﬁstruo-
provided with qupressure raller having a rubber elastic |ayer. 31. nmet hod
according to Cl aim 30, wherein sard pressure nenber is provided vvrth a
pressur e r ol34erA rethed Betorlifdg to Claim § wherkia 8did IRatebejedtenfiprovridd with aresistdnceMatérial and a
rubber. 32. A nemipeatireeeer, dhere assimiy dietanberathaif edidhesiai abnieetiettedbychetampers
heat ed bye appl yeregensanast; e suiface tamperetote Todf the fimudppaset fokie resistaademrataritids ahout 10°C
resistor. 15 3@abol$etCowkr thee the taimpgratuee Tl and te $yrfaghtempdrature A3 of thediirn en the partaint
has a | ow heat whighsad fily ispaeled foomghe fixettopar ieageiis-sullstantally Bwal tythmiempestiurads or di ng
to daim1l, wherein said heater elenent is provided with a resistance
material anc®a At"%ﬁﬁ'i?é peppiding toldaim drwherin &fid tones sorppprad bymeli-kneading.s mbdyracopipiniagat 4
heater elnent ! aél'!t"%’desd}/ﬂ"t’ R&CIOARB A Tagnetig powder, cq nd pifivepizing fhe regyiting knepqed
surface tenper £fodpe feflowegid f"ﬁ‘?'f‘f"i‘tP?n opposed to the resi stance materr al is
about [err] 1o .about ) qe
Fenperat ur ¢ 33 AT B BRI S Torir By a4 s peF et BiF
. the frxe t oner® I'mage is substantially equal to the tenperature T2. 35. A
~met hod accorﬁ' %&ﬂd%ﬂd%%d%% ‘Wh&elﬁ rﬂohe?@%lcabs%le@&@ e mQXooreparh nda
mel t - kneadi NG @ngfl ahl tHe Fesin@hbk EHnbhitdi£h tRd sheithas the propditd buch thal thHdie visBoaityn'
col orant or a ERENSeHeadQYERSw eSO froRO10RRC 0ORY é/@ésltatd%go,téjetéeﬁ.yér&tu.egmn.n the
kneaded pr oduc ttempefiurd1¥Re ofdomGiR6*6%d 150-Cdnk @Rabselte vafive SR VAInaR6-E? b diapiils hd®more
A ai m 1, sswher eitkan 930 th (pOEEHFC when®e r@ﬁresrutaamﬁ.& UriaCor the fhelAstbdiiks at 1204Can 850°C &b €
and a shel | . 3 Plofted with réspécha theaarnperatlirsdg t 0 Cl ai m 36, wherein said toner is
‘of capsul e structure having a core particle and a shell, and the resin that
consti t ut es 38he nsdtiel kechriipg toltiain f Ofherelnisaid toserdsa todeaprefaled byralspensibrspayietizatigner 1 |
measured by an overhead-type flow tester is from[err] poise) at a
t ewper at Uf e 3% tAmethod pecondingiocaim (rwhereinrsgio tonér hi eolinidaksilicd orctheitonan particiesurfaces.
value of the inclination of a graph is notnore 35 than 0.50 [err]
(poise)[err]_when the natural logarithns [err] of the nelt viscosities at
[err] are pl c?t“!'ﬁﬂ‘sm‘t"llterespect to the terrperatures 38. A met hod accordi ng
to daim/], V\/n epa en
pol yrer {5 oni’; Bl e
has_ ol | i dal ekt ol S e
Ver fahren zur ear&fa.rﬁ& @azw@é, e 2“ grak@rrat ol ab&e.&rtrs&rmr
ofe T

'_\

Auf zei chnungst éﬂﬁe?lxle @d?e'eﬂva RPFd hécgd erbildes von dem Tonerbild
Auf zei chgsingst rahghaknsk Wi, gehal ten wird, dur ch Anwendung el nes ortsfest ge-

tragenen Hei zelwbs B&rﬁ'odéﬂﬂat hd? ¢é§np€faﬁ.5fd%|uh FompBrdurbdidizh GonWhd e v 50 °C liegt, eine durch
Auf zei chnungst reiviDBebgr-cinprofgivkityemasBene Schmelzviskositét n’ von 102 bis 105 Pa-s (10° bis 108 Poise) hat,
waobei der Absalutwert der Steigung eines Graphen nicht mehr als 0,50 £n (Poise)/° C betrigt, wenn die
natdrlichen Logarithmen €n v’ der Schmelzviskosititswerte bei 120 °C und 150 °C als Funktion der Tem-

55 peraturen aufgetragen sind.

2. Verfahren nach Anspruch 1, bei dem der erwihnte Toner bei einer Temperatur von 40 bis 120 °C einen
Warmeaufnahme-Peak Tp hat.
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Hei zel ement durch eine dazwi schengebrachte FoI e in engen Ko

an dem Auf zei chnungstrAger wi rnefixiert wird, wobei_die erwﬂlﬂ“““ﬁf“ﬂﬁﬂﬂcﬂf“ll
der Wrnefixierung des Tonerbi | des EP@R73&BToner bi | d 50 - dbdeschalt * *
wi rd, wobe! der Toner bei einer Tenperatur, die im Tenperat.urbereich von
120 OC bi s 815Qerfahreh n&g tAnsprrich €, beliuges ldererwihtle Goricolpd eifdr TeipBpRIUOIQYSE bis 140 Geinerne
Schnel zvi skos Warieaifnahme PedOg hlti s 1 06 Pa-s (103 bls 103 Poi se) hat, wobel
der Absol utwert der Steigung eines G aphen nicht nehr als 0,50 En (P0| se)/0
C betr Agt, 4weNerfatiteg nachidndprich & theider dig Qberfiahernierengratyr der gpyahnten Folie zu der Zeit, in der
Schiei z¥i skos sie Abgseahfilt wirdpyaindesters 0CC Biter istsly digFempasatyrdps\VirpRaufahmeragks Tygles
per at uren auf gendhmigjelaness-nd. 2. Verfahren nach Anspruch 1, bei dem der

e Sl T G iy ot
Ver f ahr en nacﬁ"é‘ E'E‘ﬂ’dim B5140 ofe 8’é7’t alg {ﬁ/aﬁrﬂlfe S \armeguinghme-Pesis. 3? Sur
von 55 M s 104aketen Toner- Wrrreauf nahme- Peak TD hat. 4. Verfahren nach

201, n g ‘“%f‘"ghfns% e"f‘%pw%‘mﬁfe%“w oo RS p PR ha e

di e Tenperat ur "3‘5 tsrm&*au rre Peaks TD des erwahnten Toners. 5.

Ver fahrgn rac ‘%r?d?a?e%wmné’mch@lbe%mdﬂeawém@rr&def Shanieetss eaalufarger er wahnt en
Folie zu der Zeit, In der sle abgeschalt wird, 40 bis 140 C h6her ist als
die Tenper g U'Veﬁdhﬁen\%dhlmé’ddfcﬁ ammﬁak&wﬂ'lﬁtdiﬁmeﬁfeﬂaﬂz(bm Polyestevhdria bdeneiil Polyies .

6. Verfahren paeCopiymer; drhuslsinehri,p-eleanierungesarittad Moribopregebiietrist, umfakt.

Bi ndefmittel harz sowie sin Farbmttel undl oder sin magneti sches Pul ver

unf af gt 20 1%9. VerfaliesnhadbrAesprush Clheidlem das ryivitinte vBmptztgdiatzder erwahnte Toner sin
varnet zt es Har z(Abeif edreiierts Bisgherblahr en nach Anspruch 7, bei dem das erwAhnte
vernetzte Harz & mcwnjeesﬁﬂsé’tﬂMsze'@d@Pm%ﬂs?PePB‘Wh@Fa"fﬂzlEﬁ‘m@ﬂﬁﬂfl"?r?éfam"ﬂ%ﬂ "a‘U

ei nem a, 3- et hylﬁﬁﬂregch ungesattl ten Mononer_ gebildet |st, 9 -.Fb

9. Verf %thr en nagfh; gsggg]e ‘ifé%fﬁrz‘;z ggﬁnvla@mtw%nmww \%’("H@’te??' "%ﬁ ?t't'l"?te" oi-”
(A sin%erethe ?ﬁé)gé’

ar omat i schen Dg ‘ié‘sa“ é‘2 ﬂdeéﬂ?hrg’? g’&?ﬁ"r‘i‘gﬂﬁdgre °(§': Ipdge'“ef'aﬁhr

bi s 40 Masse% et %ﬂ“ﬂ’é’h st itui erten Di carbonsaure und/ oder einer
aIk ubstl ulerten Di- nge
de r 1to r?l@ nachAnsp %\9 bendz}o ﬁéegﬁ%g{l%ﬁ%“yg?besﬁgé &rﬂ%ﬁéﬁul‘abiﬁ Oxy?&%‘ﬂﬁgpen
und/ oder 5| n mt are odor nehr Hydroxyigruppen unfalt. 10.

Ver f ahren ngcReflwd, 8l belRM i leRvaRRYBIYRLEstifklekE DitArSdnbeute dird o mit
Di car bonsaﬁe?&ggﬂﬁ%&%ﬁfymaﬁ m ti&g&bl s 18 Kohl enst of :‘Ag?%rﬁn‘gn hat .
11. Verfahren nach Anspruch 9, bei dem die erwahnte al kyl substituierte

Di car bonsaurze VeiitrenNadh\ngprith Beitein dfs dawahniberkatith Oolgdsef aerieinaBaurézall vonhis 602 .
Ver f ahren nachaAnspruch 8, bei dem das erwahnte vernetzte Pol yesterharz
sine Saurezahl von 5 bls 60 hat. 13. Verfahren nach Anspruch 12, bei dem
das erwahnt 8. Werfshednziaeh AReriryoh 92, deildem daservahefenernetete Belypstedrzmitiglner organischen Me-
tal i ver bi ndundaiivatbindusg, die ko tMelall mitider Wistigkaltéswei agiresiner hoeren \Wertigkeierithéit, sphaneizeen

Weet i gke®t entkhétetwirdschneszge- 40 knetet wird. 14. Verfahren nach
Anspruch 13, bei dem di e erwahnte organl sche I\/Et al i verb| ndu ?.
ot vier {1 gt VeETalTen et A 13 bl dog e e '33 e
Ba, Ca, Cd, Cc?“thej:f' da sdqggruppbauswahlm dlq\ﬂus |.

15. Verfahren ST besteR, 14 bei dem di e ervvahnte organl sche

Met al | véf b| sin box
Met al i konpl ﬂaglhren nag’%‘ ? bGI%LIQ ﬁle er }H;qujgzglt?ch @grgfgqj%ﬂ%%ac at, ein
Anspruch 14, be erwa nte organl sc |ver I n ung ei nen

Acetyl acet Of¥: I\oérfahren nach Anspruch 14, bei dem die erwahnte organische Metallverbindung einen Acetylaceton-Me-
50 tallkomplex, ein Salicylsdure-Metallsalz oder einen Salicylsdure-Metallkomplex umfa®t.

17. Verfahren nach Anspruch 8, bei dem das erwihnte «,B-ethylenisch ungeséttigte Monomer ein V'nyl-Mo-
nomer ist.

85 18. Verfahren nach Anspruch 8, bei dem das erwihnte vernetzte Harz ein vernetztes Styrol-Polymer oder
ein vernetztes Styrol-Copolymer umfait.

19. Verfahren nach Anspruch 18, bei dem das erwiéhnte vernetzte Harz ein Styrol-Polymer oder Styrol-Co-
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25,50 tali konpl ex, sin Salicylsaure-Metallsalz oder einen
:Sal i tyl sAure- Met al i konpl ex unf-ast. 17. Verfahren nach Anspruty\:ﬂmmmmlnﬂll””m
das erwahnte acl -et hyl eni sch ungesi t ER @843 6RBbOer sin Vi nyl

55 18. Verfahren nach Anspruch 8, bei dem das erwahnte vernefzt® sin *
vernet zt es St YIgghkmEAmARE BasoflDiviibBn2giSkemetkizdes St yrol - Copol yner unf aI ~t. 19.
Ver f ahren nach Anspruch 18, bei dem das erwahnte vernetzte Harz sin

Styrol - Pol ynzs vetatirenSaghr Ankprdsn-1, tdBiem daserwihn@ Fidiz&éniBleine Temperatur von 100 bis 300 °C hat.|
1111111 11211 11211 tiiliii *c L N s* polymer unfaBt, das mt

Di vi nyl besz o1, Werfate¢rztacti Antspru@hQl, bej/dent ¢ds eewihnie Einerbildglycty eihe Folie it pingt Dickeives 1 bis
erwahnt e Hei zel160rpm hindirghanitpingp dieiaelemantrashitetgirdpdas eige) feneerpiyt von 400 bisBP0 °C hat.

Ver fahren nach Anspruch 1, bei dem des erwahnte Tonerbild durch eine Folib

nt elner Di ?ﬂ(d’eﬁﬂﬁe“ﬂ‘aﬂl AgisaraEh zﬁrﬁekﬂeﬁ'd’éﬁeé‘ﬁahﬁ‘ief °'5§|"'ﬁ€’1tf?ﬂ‘@i"%'@lté"rﬁ§ht erhit zt

s
th l

ge
Ver f ahr en nach ‘f:f 8? W uorak@%‘ﬁ“ e aus e und
nem

‘ : uoret len
di e aus ei nem Pgf
aus el nem Pol yi e yest er ei nem Pol yet hyI ent e- repht hal at, ei nem

Tetrafl uoget fyl \%ﬁér}g&f rTaLlP sﬁrbmzvﬂen*hﬁﬁema\ﬁéhm@me%ﬁg bus eflef #18all gebildete Schicht hat

Pol yt et rat | uor et en und einem Pol yam d besteht. 15 24. Verfahren nach
Anspruch 22, 2593}'9@@&9 AREIEARPAIGT! R der dicCer@ini@ FalléSing TRATMIRARCRLH uriRidérefe hidder-
Schicht hat. 2&nNMgekaidhertnach Anspruch 22, bei demdie erwahnte Folie eine
Trennarttel schicht und/ oder eine nieder- ohm ge Schicht hat. 20 26.

Ver f ahr ereonagd) Varatpénibn Ridprubied2, sedantdicer@ihntel Ralieceie Schieht aisiperRolyinddidlie inrseine
ei ner Pol yi m dfRalord@hlenstffdrrsehishamfant. Fl uor kohl enst of f har zschi cht
unfalt. 27. Verfahren nach Anspruch 26, bei demin der erwahnten

Fl uor kohl ens2#fVerfahrensabti Arispruehi 26, hee*iem‘lwﬁrg@@hﬂmf’mé@ﬂ'@?fo@%%t%'HP'"F"BQ@S Ma5
28. Verf ahren rierighdiskergiortisth 26, bei dam di e erwahnte

Fl uor kohl&nst of f har zschi cht ein Pol ytetrafl uorethyl en unfa

Ver f ahren nath \Rﬁg'H?’UEFP Ansprygbi26, heiferpidiger E?'\REWHP’@W%?‘?@‘“HE?"@H‘ e@lp ﬂ‘“ﬁ”é't'?'ew""
unter el nem Ge El’ilruckvon 30 4 bis 20 kg gegen das Hei zel errent

I d h
%?‘glr IeT}eI YVI r ?9 j kg‘gpeq’ep :,z'lalc An uc'a}i!lfgt% ?—6118 ngch em%n%&%al untg ewg 0 G tdruckvon

*Schi cht hat reehze'ﬁg?: g?&nstruch 30, be| dam das erwahnte

Prelteil mtgpi SR r L Sdvan il $5e@LinGt RleASdwzR GershBH 6¢die S
die aus el nerr(1‘a ‘Pﬁﬁg{& Zﬁﬁc%ét[%?&ﬁ{hsat &35 Vgr%I trer? nach Ansrpruci%'halIe bei
dem das er vvahnt e Hei zel enent erhitzt wird, indem el nem Wderstands- el enent
ei n el ektgsi S§4)VerfatrbPHEcHARsp@LH R bei d8das aﬂ’mfah@ﬂeﬁéllrn\iﬁﬁi}feﬂﬂ’rmvﬂiﬁeér@héﬁ ist/dié élne

40 33. Ver f ahr eglashafdishREtNal 68 aub einBf isilicbagintha geviidssRiInt € Hei zel ement ei ne
ni edri ge Wir nekapazitit hat und von linearer Struktur ist. 34. Verfahren

nach Anspr ucsz. lverfarén wheAdaacrer, e e das klaisins Bet@idhmentiethitz wind: indem einem Widerstands-
W der st andsmat esténsnt aimeekerisehedStrom mit eimeimpdsatiyen Kirenemagefieridehen i st

wobel< di eeoQber f| Achent enperatur T2 der Folio, die dem Wder- st andsmat eri al
gegenuber | i e83, Vanfabren nadeAnspiveinh red deruaﬁsarw%hnaifbizﬁme@rﬁi@mdrm#{ﬁena@w%hewnd
ermttelte Terrp'@ﬂ&'!eaﬁefmuéiswahnt en tleizelenents ist, etwa 10 C bis etwa
30 Cniedriger ist als die Tg}rﬁ)eratur Tl und dje Cberflachenterrperatur T3

der Fol i e an3¥eYarfalren nachnspyy BF'ée'BF ‘?‘ﬁhéte F'B'F‘?'?S“e{?fd‘i’it T'WF""' und e}-
Toner bi | d®abges TeE"pWFtF e"sf”n‘fe{ﬁé % é’F’ 't:?t;
35. Verfahren eh“" er"e o ™ t Io h?' ;W@'gﬁﬁﬂ tr\%
i ndem eine M s r e %erésljge me ev% Elem ixiel
Farbm ttel odery %5 ? df “Sn"
das erhal gene geEne et%g o‘?’ Tve §| ert WI rd Worauf

ei ne Kl assi egslNGorfafkbPiach Anspruch 1, bei dem der erwihnte Toner hergestellt wird, indem eine Mischung, die min-
destens ein Bindemittelharz sowie ein Farbmittel oder ein magnetisches Pulver enthélt, schmelzgeknetet
wird und das erhaltene geknetete Produkt abgekiihlt und pulverisiert wird, worauf eine Klassierung folgt.

55  36. Verfahren nach Anspruch 1, bei dem der erwéhnte Toner eine Kapselstruktur mit einem Kernteilchen und
einer Hille hat. :

87. Verfahren nach Anspruch 36, bei dem der erwéhnte Toner eine Kapselstruktur mit einem Kernteilchen
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1

t55 =~ 36 Verfahren nach Anspruch 1, bei dam der erwahnte Ton |‘ -
Kapsel struktur mit einem Kernteil chen und el ner HO Il e hat. Eﬂ‘mm““‘ m“‘l _
nach Anspruch 36, bei dem der erwahrBPO3F3A®ABIei ne Kapsel struktuc mt *l rfer ii

Kenbti | chen 39 EP 0 373 652 Bl 1111 1 11111
1 M! und el nelundéiner Hitle hat inddasH42 QaddR/ Hiille Wi ad, didiERyeh¥chdi®n hiit,ldeiedie dufth 8in Oberkopf-
Ei genschaft en |radRprichafdt gdmesseiersehimdbiviskoskses’ beiiner Tethpetddiir i MITéhpefptuitidichW6h 120
Schrrel zvi skosi rébis T50 °Cliegt, Bk bie n05 Pas P bis 108, Podé)deirdyt drelinp® HariAbisolutweeti deiSteigung
120 C bis 150 @iges Gmplien nit znetyi ais 0,503 n KRoiss)/(CLEREdI wenf @6 nFtdilichen Lébgatithroet fnunder

"daB der Absol utSgemeizvidiwsitiBveiteaheit0 P vrals SGCeirfanktian dﬂﬂemmumlasfgelm@l sind.
(Poise)! C betrAgt, wenn die natOrlichen Logarithnen en il' der 5

Schrei zvi sk vVa *!!‘W@r"ﬁ‘é‘ Angitruch 3 (peiTlepmilgr erwihnte Tenes eirTRARRistsier diesh Syspaasiongpolyieria
auf getragen si Mbnﬁﬂgesﬂ?&w’%hr en nach Anspr uch 1, be! dem der erwAhnte Toner
ein Toner i st, r dur Sus n er' - satbon her I

39, Verf dhr ot wreme &aﬂucﬁ?%efo B WO oA 8 o haberisen kolokises
Tonerteil cheno '1"7'%{ koI | oidales Siliclundioxid hat. Revendl cati ons 15
1. Proc6d6 pour fixer A la chaleur une inmage visible de toner sur un

support d' erg&ehdik tﬁggnt qui conprend le fixage A la chal eur A un support
d' enregi gt renent une i mage de toner retenue sur ce support, par

utilisation €' WcEdepns Aker §13hHLARE inBORMI & 16H8r AMIsApBR o brdgftrBrhent] qdi Bomprend
6l enent de pr esson|equage|alnaa&aeJr@uw@wotemdg.awneala&héﬁﬁgéuet&mrre@mkamoes&pmt
avec | ' el 6nment patustidaticaiitun BBihedt calfnt SUBsbrta bk Sosklor ke ot d'ui deeftidp Pra&siod Qui place le
ent re“eux, ce fstippbit @érddistrelRenOdnlcontabestiolt bvdarRn@at chaurfart pa piftednstiairefdiun Aiantdipdsad
chal eur de COt testre avage filnl &ant G%aE dalidagde dd iohentp@s RFixdge aild chaldurlde edttaimdgandu,
nesur 6e par un appeteet ayatt eesiatosits nGiibtal fene mhesiuréd papen appareistensal ¢dmouldnentriatype
de 102 A 105 Pagissa(tba(g haut, #6)1038i16%Ra)s (10° Ane® poieesh& nrettempgratpergomipeise densrisplaga de
pl age de 1200C120°¢308CC. Ia valappphselve delia prnteal’ute cdutbe piétartcpag| supfieuted 38 En (polge)aGit
pas superi eur e lossage 503@10“(‘1%!09@5@@3 neprely fan’ fleg visagsiteetd I§iet fardy & 1397S et & AFPRG est
nat urel s Zhni | ' repEAserjéerpliiYement farranapriguxeRERIuES1 200C et A 150C est 25
represent 6e gra h| uenent ar rapport- aux: tenEeratures Prgc6de sui vant
| a revendi czﬁ('J 0 157% l"‘I" gisieptiond. dagslepuefe i 'pﬂ‘E'pé‘rfﬂf)‘iﬂl‘F@?'Pﬁed-ﬂé ufgJempiatue
tempgrat ure de %98 5\ 0C. 30 3 Procede suivant |a revendication 1, dans
Leq“gr OLgﬁte%';ﬁl ro%éiirﬁxi%n?lé\s%% catl m]’ cg"nl:ilequgl BoidlS Jng)rfépeﬁ %{eﬁﬁgu& afa@?ee érg&qmgﬁ’rgc-
surface du fil r%au nonent oQO |I est decol | e est supefieure d' au noins 300C

A la tenper aj UlbRoslé sivdnt B REISHARSIoHH HaRs 1 eldyteﬁ,maﬁrea%%uﬁaoelau Al Snomint ba M bst! @

revendi cati on 4scol@@Bsub&iUE trat RoiksLTRES @ teripBrafii: da\plcieAdomeiiqueiT), B Bhér. TOMENT
d etre des colle depasse de 40 A 140C | a tenperature du pic endot herm que

TD du toner .5, 6 .Prdcsds@\ikint 18 bevat@idatioh &, damM&dliiCahperdturd de sidace du GGH &l momBntid@te des-

conprend une r esliédépasie dei4s & e40cOREMpbAtAte dalpic@bidof{armique T, BDoie®. UN col or ant et

une poudre magnetique. 7. Proc6de suivant |a revendication 1, dans | equel

| e toner corfor @mgédérseivantle ravendication ¢ dagdequl le toriér canipekid Bnel résdnetutilisée comme liant et au
revendi c& i on Toingd umepldrantrieie dodre madniiue.et i cul ee conprend une resine de

poI yester ou 45 un polynere ou copolynmere fornme A partir d' un nononere

A non- sat ur i (?FP"éd,é,sE!Y%‘f'ﬁW'@T‘ilceﬂ?N dgns Ienugldestgrer smPyRRA pne resineadtisyiés: c at | on 7

dans lequel la resine r~ticul 6e conprend A un di phenol etherifie;

pas moi ns_dé 3@MpEesuvantl Q;(?Fdﬁétl% rgi?i‘sd%ﬂuf)'&(’g ineqeticuias eorrRIeNd we résing de ?mé’é

des quanti tes B Py §e%’(5’°p°yme'ef°'m 2 pfir §eva mopqae %"&ﬂ”%’%‘r‘i‘ﬁp@?ylfg'q‘(fe |'un au

moi ns d" un ogdés%pflé lc%‘?n Scjélnsslgtxlutfltlla gmearlétg:slg%/ L Gnpihg d' Un aci de

di car boxyl i que 18 ase wmﬁua%t ite totale

.d" acides ; et ( ﬁ%m@”e 58%&% ol gc%&t&%o%&%%WnBR léulq gasggéﬁttﬂ%ﬁé m%%s

pl us de &groupe&a&,@g oxyliques et d un po- 1yol portant

groupes hydroxyl @s 230 % en poids de I'un au moins d’un acide dicarboxylique a substituant alcényle et d’un acide
dicarboxylique & substituant alkyle sur la base de la quantité totale d’acides ; et
(D) I'un au moins d’un acide polycarboxylique portant 3 ou plus de 3 groupes carboxyliques et d'un po-
lyol portant 3 ou plus de 3 groupes hydroxyle.

10. Procédé suivant ia revendication 9, dans lequel I'acide dicarboxylique & substituant alcényle porte un
groupe alcényle ayant 6 4 18 atomes de carbone.
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ﬂ) Procedb suivant |a revendication 9, dans |equel |'acide di

a substituant al cbnyle porte un groups al cenyl e ayant 6 a 18 agﬂmnuu“l"ﬁlm““l
carbone. 40 EP 0 373 652 B1 EP 0373 652B1 * *

Proced6sui vantla revendi cation 9, danslequel 1'acide di car boxyt [ que a

substi t uant al ky/| progsas suikim laGEvestiRtichlokdshReqasi Baide BicatbokPiquetacumttushtalkylerporerm.groliph
ProcWi6 sui vant dikyleagane6digabrhaie 8arbaens | equel | a r6sine de pol yester
réticul6e a un Indice d acide de 5 6 a60. 13. Procde suivant  la !
revendi cat i on1242Procigé suivastdameventiicationed; iders ladee! (paésinede pelyesterriticulfepurdndiqeniagisiede 57
| tat fondu avec ud8&onpose organonbtal | i que contenant un n6tal de val ence
egal e ou superleure a 2. to 14. Procede suivant |a revendication 13, de

| equel | e confi®sBroehdg WGW’%M"‘(ZE@ 18738 ﬂeélﬁﬂ'am?mﬁwgiveé@éywlésa#Wéeﬁb%rmv
dans | e groupe cmv%@aﬁ?ﬁ@wam WB%P"E%Q"""@:G" métg! de yplenceggalerep su

Ni , Pb, Sn Srd&e 'ﬁ 'f‘13‘r"5a Pr oce Ia revendi cat i glhqu

to conpose™or dan ﬁgﬁw g%;’l%g"@
un conpl exe orga 81'?”’ eegrg ‘H‘s'é‘ﬁ%Fa r%o%gé du Fe 'gﬁﬂ '“?ﬁ ™
revendi cation 14,7 dens | equel le conpose organonetalllque oonprend un

co rrp llexe d'ac qu"l@&@& %nt?atre\gn k Ehlans léb“el mﬁ@é &bénbnﬂé@nq@e &ﬁpﬁﬁd un [ te

sal i cycliqyge ou WhuQQuel gﬁ(&,";gg; &Hﬁan uéa&,l &1 cyl i que. Proc
suivant la revendication 8, dans Iequel le nononere A non saturatlon

a, p- At hyl 6ni que maédbl Buivihtia FRO4FBIERoN i 4) Ydris et lebmBdsd 654hOMEAliidd@ BdmpreRd un complexe
revendi cati on 8, gskafyfacdtérdéedun mstdl, &t isél thétaflifueitikifesaticydiRiedudin dbmpexb yaRlligue dRcide
styrbr‘re/rs- 26  salicylijuecul 6 ou un copol ynbre de styrene reticule. 19.

Proc6d6 sebon | a revendication 18, dans |lequel la resine reticul ee conprend
un pg+ ynbre dd7.sPypeighsuiact lareveadiqptdnpidaes lequekie manymbﬁénmeam@mr@.mwnduaestunm&
di vi nyl benzene. @@néred@viigPe.ocede suivant |la revendication 1, dans |equel

| ' e6l mrent chauffant a une tenperature de 100 A 3000C. 21. Pr ocede sui vant

| a revendi cat i18nPrecédgaivanylargyraticgtion fyeiyes legee! la Hislap réicuiée compran upolyinére dg styréne ré-
61 6ment chéfuffant'W!QﬂH'ec%H@néf%wwu @lﬂﬂe 100 A 300C par |'intermediaire
dun filmde I_a_10 Proced I .
revendi cati on 1%1P’°8é3ﬁge"?"é "d'Faé'mHﬁ Fﬁ“é "eHB ggt'?’ §F‘§‘Epa‘?‘i'38" %&"ﬁ'%%%??“
23 Prac)d sui vani™ $oROmATR.95 Fene réfitie Ayec dydvinyipenz to filmporte une couche
fornmee d' upg pgly cho 0 0
pgbl yester, Q,un?)lc’) T ewé Slh\{ areven%%lhﬂn enr%lllé?]ﬁ?l] ?%%Pentecﬂ&%m%{;%%é’érﬁhgﬁe 1004 soo-c.
trafluor dt hyl Qﬁ'et% @Em\gﬁt laprgvefndntédm f Mt ue?ltlmgb% dgl néf'leﬁcha'dﬁ'ée vec un élément chauffant
pol ytetrafl uordt @teﬁx erbillodR 1000 Y %:.Eé&%@ @namwasﬁo i crépalsseur.
revendi cation 22,” dens eque le film porte une couche fornb un netal .

25. Procedgs sun.vm&édle SuifaRMERHNGBdtbO, dahs 1ed@N® filnPaitd®us h&éélstdne& mrcﬁaveuau moi ns
une couche de separatfon et une oouche de falble resistance. 45 26. Procede
sul vant | a r eesnsiocsts savanid2 revéhaidatioh 2] d&ls 1dqeel id fllMpar i @ncheidiMmécdundolymare dlivisi
filmde polyi m deanste gebope comprelat w@olyidie, e plyeser, encpolyBréphtasteod ébldins,luh ¢apolyméra té-
revendi cati on 26traftiendthyleredithet del parflooralkyiecet devinwesenelyétrafupéibyl&reet angrolyaride.

di sﬁer’ si onfune 50 mati ere conductrice. 28 Procede suivant |a

revendi cat i on 246 Progke suivapda eeventigation 24 Hans ipguel ie Silnnrorte inespeshe fotmésidan mélal

pol ytetrafluo- rethyl bne. 56 29. Procede suivant |la revendication 1, dans
lequel Ie fil #PeSPogsp sucatiamndigation 2 dneisuetinHmPerdrAY Mol uinroerhgde sépAation g une
pressi on a%| ssanfou§ fi?’r‘f’e‘iﬁ‘%@%l on totale de 4 A 20 kg. 30. ProcedA

suivant |a™ eég gl g%%l ﬁ\% aa n‘even@’gastlon §2q gans lt-;queﬂe%rne n?npl%ref\d J?lre gc?usc e cp un?'?m dao pomn;{&é et
he

dun roul eau ne Couc e résine fluorée.

27. Procédé suivant la revendication 26, dans lequel la couche de résine fluorée contient en dispersion une
50 matiére conductrice.

28. Procédé suivant la revendication 26, dans lequel la couche de résine fluorée comprend un polytétrafiuo-
réthyléne.

8 29, Procédé suivant la revendication 1, dans lequel le film est pressé contre I'élément chauffant par un él6-
ment de pression agissant sous une pression totale de 4 & 20 kg.

30. Procédé suivant la revendication 29, dans lequel 'élément de pression est pourvu d'un rouleau de pres-
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* sjon portant une couche 6l astique de caoutchouc. 31. Pr ocedt ﬂ

revendi cati on 30, dans |equel 1'el em#Rt03dE658B4ss| on est pourv ,| mm,"ll"m,”"l
de pres. slon portant une couche 6l astique fornbe d'un ‘caout chouc®de* .
silicone. 5 32. sibh g@st@nésdslons Bbstiqe de@¥RAdeat i on 1, dans |equel |'1ment
chauffant est chauffe par application A une r6- si stance d' un courant

el ectri que de1f eroc@éduinterepanbisaion 303dans Bu@aC\dikferd dé prassion lest pouewuaiu iriidbin depreb,

dans | equel t' 6kiémpntantohecsidtha dibstiqueforméd duridaoutchaypadeisti®ne.ner m que et a 10

une structure lineaire. 34. Proc6d6 suivant |a revendication 1, dans | equel

| ' el ement ch@a&f Prosédésyyaniaerandication h dansigaiieddiemeot shauffgnt est chauf{é eanerplicationg uneiré-
capteur de tenpé‘PfaWGldé"CQ!'@"%QPFV'&“eq’G@Tm%‘F°"|deB‘PFé&ppeI le T1 la tenperature de

| ' el 6ment chauffant detect 6e par le peur de tenperature, |la tenperature

de surface T33uffoes wﬁaﬂg verbicaion e o Esiment a2 v sblecrhepis Hegnigita
inferieur® d' enYredHety ‘ﬁaeenw ron 30C a Ia terrperature Tl St la tenp6rature

13 de surface A LidsTiiilia tefodiBlih £ ARG i fnft murevt a5 Sbusd o' ©
| "image fix6ed gé rets= 'Sagfgtﬂ%et lglé G% E &&gt‘uredel'éé?ent
Proc6de sul vant bé?& qu,.g srat ﬁ;ce dui Lare
mal axage 4l tsi mfeg redenwro %]an %‘{Ha 1n§tl Qﬁlpér&ﬁl‘b%;
utilisee CO”WE é cé‘JufMﬁ‘sLFQ perné‘Héns ue'#é‘é‘eo@. ER aSBBRNR inﬁb'@ﬂxé&ﬁ‘utonerestsensi—

froidi ssement eblemett ¥se s3flepdiateld TRr 0dui t mal ax6 resul tant, puis
classification. 36. Proc6d6 suivant |a revendication 1, dans | equel le

toner™d une S5 PRbEESEuIRIAt 1L RAG AT B3 RGNk tddBRsipRspars baraulaﬁageel‘éﬁtmh@ dinniéne
envel oppez 25 3langeRooteradtausisiny aretréding utilB&dohing fdnt etrin 3dgrartl aunne lpaiirearhaghdique, re-

t onexa une st I ubrbidissement eopmijy&rishtian doproduit ealaxéirésuttent, pais elaskificatibre central e et une
envel oppe, et la r6sine qui constitue |'envel oppe a des propri6tes teles
quo | a vis- @6sProgédgisuivantla revanfiicationl, dens leaeatie fraenaninegitysiucsieh capsdecomprenant une par-
d' ecoul ement du tigecenitdestunstenysiopbee haut pr 6sent e uneval eurde 102 Ai 105 Pa.s
(i 30 & 10® poises) A une tenperature conprise dans |a plagede 120 a 150C,
30 ot dfeP V&?déﬁ‘l""aﬂﬁ%'SYeﬂ@"aﬂ‘é‘ fapleqyel inienceay(ip pRIciyress cansyle comp B?"F!!EPE"
0,50 fn (poi ses 'P?ﬁ"‘feﬁ’ % ﬁ'ésr'"elqé's“"'l‘sﬂ ﬁt‘?"t’?'ﬁi’ﬁ%g Fﬁtp[ﬂpﬁﬁtébsl seme
sl 3 P 'gur fa?ft%‘t’g“ T T et iapcn L e

,L ﬁt ;Jr ﬁs r r8 PIt valeur ue de urﬁe oour en es % péneure po ses g&g
. oner prepa R) £r tpr%s X%Erelé Q.Sw‘é[AF § rzﬁat fondu a 120°C ? n i'ag av rﬁ-
suivant |la reve ans | eque tone
colloldale sur le surfaces de ces partlcules 40 45 50 85 42

38. Procéds suivant la revendication 1, dans quuel le toner est un toner préparé par polymérisation en sus-
35 pension.

39. Procédé suivant la revendncatton 1, dans lequel le toner porte de la silice colioidale sur le surfaces de
ces particules.
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