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A principal object of the present invention is to provide a process for effectively producing colored
_ resinous particles for use as a toner for developing electrostatic images having a uniform and accurate
.. particle size distribution at a low energy consumpfion.
 More specifically, according to the present invention, there is provided a process for producing colored
§5 'resmous particles for use in toner powder, comprising:
" preparing a pulverized feed material by meltkneading a composition comprising at least a binder resin
- -and a-colorant or magnetic material, cooling and solidifying the kneaded product, and pulverizing the
. solidified product;
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Ima g& HQP Iyan Sra sing an integral apparatus system wherein
‘equipments for practicing the respective steps are connected by connecting means such as pipe means. A
.prepared embodiment of such an apparatus is illustrated in Figure 4.
: The apparatus system shown in Figure 4 includes a first pulverizer 4, a first classifier 3, a first
- 45 classifying cyclone 8, an injection feeder for transportation 7, a second classifier 9, a second pulverizer 13,
- and a second classifying cyclone 11 connected by pipe means 2, 5, 8, 10 and 14.

In the apparatus system, a powder feed is supplied by an injection feeder having a feed hopper 1
through a feed supply pipe 2 to a first classifier 3. A first classified coarse powder classified in the first
classifier 3 is introduced into the pulverizer 4 and pulverized therein under the action of an impact, and the

50 pulverized product is introduced into the first classifier 3 through the pips 2.

On the other hand, the first classified fine powder obtained by the classification is sent through the pipe
5, collected by the collecting cyclone 6, taken out from the cyclone 6 by means of the injection feeder 7,
‘introduced through the pipe 8 into the second classifying means 9 and classified therein. The resultant
-second classified powder is pulverized in the second pulverizer 13 under the action of a smaller impact than

55 --in the first pulverizer 4. The resultant second pulverized product is introduced through the pipe 14 into the
first classifier 3 together with the powder feed and the first pulverized product.
. The second classified powder is sent through the pipe 10, collected by the collecting cyclone 11 and
-discharged out of a discharge port 12.
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For. further effective operation of the process according to the present invention, it is proferred to also
use a means for preventing pulsation of powder sent to the second classification step. A specific example
.. thereof is shown in Figure 5, wherein the first classified fine powder at the bottom of the first classifying
~ &6 cyclone 8 is discharged through a discharge double dumper 21, quantitatively supplied by means of a
_ feeder for quantitative feed and received by a chute 17, through which the fine powder is charged to the -
second classifying means 9 while being dispersed in air.
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m nut e 30I’he IBQ %d feed material may be prepared by preliminarily mixing a composition comprising at least
a binder resin and a colorant or magnetic material, melt-kneading the pre-mixed composition by a hot
kneading means such as heated rollers, a kneader or an extruder at a temperature of ordinarily 100 to
4 250°C, cooling the kneaded product to produce a solidified product, and coarsely pulverizing a crushing
the solidified product by means of a mechanical pulverizer such as a hammer mill.
The coarsely pulverized feed may preferably have an average particle size of 20 ~ 2000 um.
- If it is assumed that the colored resinous particles are desired to have a volume-average particle size of
a um, it is preferred that the first classified fine powder has a volume-average pariicle size which is larger
"0 by 1 - 25 um, particularly 1 - 15 um, than a um. Further, it is preferred that the first classified coarse
powder has a volume-average particle size larger by 5 - 50 um, particularly 5 - 20 um, than a um and the
second classified coarse powder has a volume-average particle size larger by 3 - 30 um, partlcularly 3-15
um, than a um in order to increase the production efficiency and suppress the formation of minute powder.
Hereinbelow, the present invention will be explained based on specific examples.
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At-is-tnportant in the present i nvention.that the i npact -applied for - -

: puI verizing the powder in the second pul verization step is smaller than the | '_ "

|rrpact appli ed in the first PErereFo BN step. |In case where the sane

wei ght of powder is pulverized successively in a first pulverization step
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35 of powder in the first pulverization step corresponding to the decrease -
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\E%8ph ehetshseneof s shown in Figure 5, wherein the first classified fine

powder at the bottomof the first classifying 55 cyclone 6 is discharged.
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t hrough a di scharge doubl e dunper 21, quantitatively supplied by nmeans of a :

feeder for quantitative feed and received by a chute 17, through which the
firne powder is charged to the second cl assifying neans 9 whi | e bei ng

- di®persed-inair. 4 "EP 0 265 910 Bl The feeder 15 may be operated-in - & -

- such a manner that the feed rate thereof is set to 1.0 - 1.5 tines,
preferably 1.1 - 1.3 tines, the rate of the powder supplied through the
first classifying cyclone 6 and the feeder 15 is intermttently operated

st opped when the first classified fine powler is not detected in the |

?Jeder 15 by nmeans of a | evel gauge and operated when detected. Another
nmeasure effective for preventing 5 pulsation is to provide a choke neans
24 as shown in Figure 6 to the inlets for the powders supplied to the first
-and- second- pul veri zi ng nmeans ‘whereby an excessive flow of the powder is
prgvented. In the present invention, it is also possible to introduce the
pul veri zed powder product fromthe second
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puIVerization step to the second classification step as shown in Figures 8
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Then, the pulverized products of Example 1 and Comparative Example 1 obtained through the
respective discharge ports 12 were respectively introduced to a third classifier (Model DS-5, mfd. by Nihon
Pneumatic Kogyo K.K.) in order to remove minute powder (consisting principally of particles with sizes
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730" ‘in the system 40 45 50 55 6  EP 0.265 910 Bl The results of Exanple ~

~1~and-Conparative Exanple 1 are inclusi vely shown in the following Table 1.~

510 15 20 25 U 45 Then, t he pugkperdegego gjoducts of Exanple 1 and
Oorrparatlve Exanpl e 1 obt ai ned through the respective discharge ports 12-
were respectively introduced to a third classifier (Mdel DS-5, nfd. by

" Ni'hon™ PneAsnerpareritiiengy theldaia. Shopm Inoffebiss t endr 2 mbave, Fiamalee! pasondiog t¢ germesstt ng

pri-nci fuentign gave hefier resyits dn iaprept of preesssiffy capaditpa®l engiHy ganguniptioaridcalgo dbigerects -

[ err]) of YigldpfdbR coloppddesingpspartiflest ype of col ored resinous particles. Each type. .
of col or ethereghads pad ﬁ?ff‘?ﬁ"tsl ‘Efse"f“t'i‘i'ﬂ’éf“ PeRReRdir Heme iMnthefberAttakles addtheviebleparts -
was fri ReRPaio ’°t5'a¢?’ as fpligws. of p05|t|vel y chargeabl e hydrophobic silica to .
prepare ) B :" veJ o Whl ch was then subj ected to a copying

test by megiir g eof i -l el T
| t P ]
;S;;geflt Efﬁg%grkﬁ éPhOL %h % an 3'\‘;e iﬁ% Eccﬁdl ng |

to the presgiprobdiy ﬁidp&ﬂy GfeaEnh gh. 5a?aﬁwef Séhlbl& B -ﬁc{ba{eﬁipﬁ?%lt)% SIS BF Rlal
\capaci t yinabok Akrgef vaam&e@ws QbeitP ProddssSifly dapaditpSPeCt
(b) Energy consumption for each Example = (Power consumed per hour (KW/hr) divided by the amount
: of processed pulverized feed per -hour (Kg/hr) in each Example of the present invention)/(Power
15 consumed per hour (KW/hr) divided by the amount of processed pulverized feed per hour (Kg/hr) in the
: ‘corresponding Comparative Example). _
- - ‘The energy consumption of each Comparative Example is indicated as 1 (unit) as a basis for relative -
_indication. A smaller value represents a better energy or process efficiency.
. .(c) Investment efficiency for each Example = (Invested money (¥) as equipment cost divided by the
, 20 . amount of processed pulverized feed per hour (Kghr) in sach Example of the present invention)-
N {Invested money (¥) as squipment cost divided by the amount of processed pulverized feed per hour
(Kg/hr) in the corresponding Comparative Example).
The investment efficiency of each Comparative Example is indicated as 1 (unit). A lower value
represents a better investment efficiency.
‘25 (d) Particle size distribution
- - A Goulter counter Model TA-lIl was used for measurement of particle size including a particle size
_region of below 2 um.
(e} Yield of colored resinous particles = (Rate of production of colored resinous particles (Kg/hr)) x 100/
_ (Rate of pulverized feed supplied to the system (Kg/hr)).
30. (f) Degree of agglomeration
' The degree of agglomeration was measured in a method wherein a sample powder was placed on a
- sleve system and the proportion of the sample powder remammg on the. sieve system after vibration was
. measured
' “According to this method, a larger parcentage of powder remaining.on a sieve system represents a
86+ - - larger degree of agglomeration and a larger liability of the powder behaving as a mass. The method is -
more specifically explained as follows:

A powder tester available from Hosokawa Micron K.K. is used for measurement under the conditions
of a temperature of 25 £ 1°C (and a humidity of 60 £ 5 %).

_ _ Sieves of 60 mesh, 100 mesh and 200 mesh are overlaid in this order from the above, and the sieve
\_/ 40  system is set on a vibrating stage. A sample toner in an amount of 2 g of placed on the 60 mesh sieve,
: and a voltage of 47 volis is applied to the vibrating system for 40 seconds of vibration.

After the vibration, the weights of the powder remaining on the respective sieves are multiplied by
weight factors of 0.5, 0.3 and 0.1, respectively, and added to provide a total. The degree of agglomer-
ation is calculated as a percentage value.

45 (g) Image density and image evaluation

The image density indicated in an average of 5 measured values for one sample copy measured
with solid image portions by means of a McBeth densitometer. The symbols for image evaluation
represent the following:

o ... Good, oA ... Rather good, A ... Ordinary.

"50
Example 2 and Comparative Example 2 .

Colored resinous particles were produced by using a system shown in Figure 4.
A pulverized feed was prepared by melt-kneading the same composition as used in Example 1, cooling
65 and solidifying the kneaded product and pulverizing the solidified product to an average particle size of
--about 1000 um by means of a hammer mill provided with a 3 mm-screen. As the pulverizer 4, a jet mill
(Model I-10 mfd. by Nihon Pneumatic Kogyo K.K., power consumption: about 72 KW/hour) was used with
~the air pressure for pulverization being set to 6 kg/cm?. As the pulverizer 13, a jet mill (Model I-5, mfd. by

9



of yield of the colored resinous particl-es. The nethods and standards of
eval uation for respective items in the above tables and the table 5
~appearing hereinafter are as: fEP b2e®9100B) Processing capacity: Cal cul ated
by usi ng the foll ow ng equation. Processing capacity in each Exanple of the
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ﬁgg?ch%% rms B Vi agwﬁ,eg T :58 %@h lass 8r9 Eour
: 6 C nsuk about ler in

e @%%}% giﬁoﬁ ) I raﬁf}a%ﬁ%‘ﬂged pr

sifild Vdo s1 d i fcloet F% 3%m Nour .
( K h& bn1é D.% rQQIeEtﬁ@lPQrF‘QPn‘i!Q)f .layeep g me 3 BPE5AY: GQs UMt i on
each o aENsHeR haie adtgpalakvel écarhﬂ b%taﬁparﬁ% shstori 3k u@ﬁig@e as set up by

Kel at using the ki FAOOIB of e HIFBhUIVSIIZeN B HLrStARREABED b Po BRbACSIasGIR 0¥ uéd IR OCESS
ef f i cthe aisoye-mpsitibonddrEk@mplerednd @Hel pulverzBd ibed (dod FRBRAMBIS 2Rk Puiorizdd vng SlailiegONEY

(X) asttegustgment cost divided by the 20 anount of processed pul verized
feed per hour (Kg/hr) in each Exanple of the present invention)/- (Ilnvested
-money- (X) -as equi pnent cost divided by the anbunt of processed pul verized .
feed per hour (Kg/hr) in the corresponding Conparative Exanple). The.

i nvestrent efficiency of each Conparative Exanple is indicated as 1 (unit)..
Al ower value represents a better investnent efficiency. 25 (d) Particle..
si %% distributiion A Coulter counter Mdel TA-11 was used for neasurenent of
b‘él’tl cle size including a partl cle size region of below 2 [err]. (e) Yield
-of ‘colored resinous particles (Rate of production of col ored resinous

particles (Kg/hr)) x 100/ - (Rate of pulverized feed supplied to the system._' |

(Kgy hr)). 30 (f) Degree of aggloneration The degree of aggl oneration was
neasured in a nmethod wherein a sanple powder was placed on a sieve system
and the proportion of the sanple powder renmmi ning on the sieve system after
vi bration was nmeasured. According to this nmethod, a | arger percentage of
powder remmining on a sieve systemrepresents a 35 | ar ger degree of

laggl omeration and a larger liability of the powder behaving as a mass. The
- method is nore specifically explained as follows: A powder tester avail able
from Hosokawa M cron K K. is used for neasurenent under the conditions of a
tenperature of 25 [err] (and a humdity of 60 5 % . Sieves of 60 nesh,
100 mesh and 200 mesh are overlaid in this order fromthe above, and the
si®ve 40 systemis set on a vibrating stage. A sanple toner in an anount:

.. of .2 g of placed on the 60 nesh sieve, and a voltage of 47 volts is appli ed

to the vibrating systemfor 40 seconds of vibration.

0
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“After the vi bration, the weights of the-pomder remai ni ng on the respective -

- sieves are multiplied by weight factors of 0.5, 0.3 and 0.1, respectively,
. and, added-to provide a total. TgpodegneeBef aggl oner- ation is calculated -

- as ‘a percentage value. 45 - (g) Inmage density and i mage eval uati on The

"~ image ‘density indicated in an average of 5 measured val ues for one sanple
copy neaslieaesullg of Fxample Zand Gageargive Exaowis 2wye inglusivsly sfown invhfetidwingdiable Bonet er .

.The.synbols for image eval uation represent the following: o ... Good, [err]“w'm

‘Rat her- good, [ ers] rdinary so Fxanple 2 and Conparati-ve Exanple
Col ored resinous p&ﬁ%rc es were p oduded by using a system|shown in Figure
4. A@pulverlzed f e¢dnWap prepared by | t-kneadi ng the sang conposition as
used in Exanple 1, Qb$| ng 5p and solfidifying the kneaded |product and
pul veri zing the soli®®&f {ed pfoduct tolan average particle gize of about
1000 [err] by neans hamer m{l | prjovided with a 3 mm sg¢reen. As the
pul vgrizer 4, a jef (Mofdel 1} 10 d. by Nﬁhgnangugﬁtlc Kogyo K. K.
power consunption: 72 KW haur) s used i th the airjpressure for
Yl veri zation being to 6 kg/[lerr] .| As the u?verlzer-lﬁ, ajet mll
(Model 1-5, nfd. b =P 0 p65 910 B] Ni hon Rae8mitiT Bogjo K K., power
consunpti on: about W hour) wHi ch s smaller in capacify than the first
pul weri zer was use N thel air |[presqure for pul verizationf being set to 5
kg/cn2. As the cla er 3,1 a wilnd-fqrce classifier (Mdell M5-3, nfd. by
Ni hon Pneumatic Ko K., jpower] conqunpti on: about 40 hour) was used
-and operated at a A H—atdof 25 nB/lmn sa as fo provide - the
first classified 5 [ se ;Emder and|the first classified|fine powder with-
art®cl e sizes of 50 [ ¢ gnds 13 - 30 [err], respectlvely, in terms
‘a vol une-aver ag [icle d a rfeasured by Coulter céunter. As the
i
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classifier 9, a w fce gl iff iter {(Model MSS-1, power ¢onsukpti on:
about 16 KW hour) was |s e i capacity than the classifier 3 was
usedgzand operated cl asgi g rate of§15 [erkl M h so as to
provrde the second sigi gd rgﬁ owder angd &hgqsecond classified fine
powder with partic zes df 2 Sofferr] 10 and: 10 -- 12 [err],
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respectively, »n t of a ife~av rage pahilelg’5|z& a$ nmeasured by
ot hdr Thand,” a Conpar ative Exanpl ef2,, an apparatus
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55
Then, the pulverized products of Example 2 and Comparative Example 2 obtained from the respective
discharge ports 12 were respectively introduced to a third classifier (Model DS-5, mfd. by Nihon Pneumatic

. Kogye K.K.) in order to remove minute powder, thereby to obtain two types of colored resinous particles. A
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45 5055 10  EP 0 265,910 BI The resul.ts of Exanple 2 and Conparative

","E,xarrpie 2 are inclusively shown in the followi ng Table 3. 10 15 25 45 50 55

Then, the pul verized products gp obgfgq g1 2 and Conparative Exanple 2
~obt'ained fromthe respective discharge ports 12 were respectively
introduced to a third classifier (Mddel DS-5, nfd. by N hon Pneumatic Kogyo
. K. K. ) devplopsr @es prepareddrony eachriype bcofprsciesinous pegticte pnd tberosubjacted \acopyimgetsst of

col or wdhersemp maoner pinExamiplest. A - EP 0 265 910 B1 devel oper was prepared
from eadhe woyyie agfshevst ip the dpllpwing Tablash particles and then subjected to a

cop ing test in the same manner as in Exanple 1. The results are shown in
- thée foll ow n

F‘A 510154 12 EP Q 265 Bl _As apparent from’
the data sho frables|3 and 4 above, | e 2 jJaccording to tlhe present -
I nvention ga ter regults in respect, of roceSS| ng capacity jand energy
--eonsunpt i-on so in fespect of yield of tlhelcdl ored resi nous particles. ... ..
5. ,fxample 3 aﬂd&,(orrparanve Exanmpl & 3 Joler gd ﬁe5| nous ,;pa&,tlclqs wer e
produced by UsBril a syst ém showh &ngFigu Q\,10. 3 - . _
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A pul veri zed feed was prepared by nelt-kneading the sane conposition as
‘used ‘i n- Exanpl e 1, cooling and solidifying the kneaded product and
pul.verizing the solidified prodgptogeggqaaaverage parti cle size of 10 about
1000 [err] by neans of a hamrer m |l provided with a 3 nmscreen. As the
pul verizer 4, a jet mll (Mdel 1-10 nfd. by N hon Pneumatic Kogyo K K.,
power consuappaieintrony theudatey shokiVim dakigs vasd d sbevewFtampteh?: actording rte dtwupresehor

- pul ver iinvention gave Spitay results in wsmBCka Ponessing\capadity arrbenergil cpnshrtion ansk alspdn respertet

m |1 (9byelf oftbescolagdgssingys priielsh Pneumatic Kogyo K. K, power consunption:

- about 27 K\Nhour% was used with the air pressure for pulverization bei ng
set P o EXample and q"\pa’aWQEP‘W‘?‘:P assifier 3, a wind-force classifier (Mdel

DS-10, 15 mc P ti K. ti b t 20
o o) el ;%w%ego@% R I

are e sa u ed i pl . o
to pr 0‘éh ths F.xea& édu a % i’”;‘iié ! [E* 'E-?P fine
powdgr %shamn ; o gw % 4e§ p&w vely,
inter ocB |1% ey Wﬁh&vﬁ{e@gﬁlcﬁéﬁ ek padez&naﬁnp%aaéwu% [irdetlood- ANt ©F -
WAs/ t he trfel @ Sprbskind for Pulvedizitibm Beid %35 Y2 g?e?n‘i' sdchiROfvelder ™, a RRWRI (Model 1-5,
CONS UNpfd. 0BY: NGO Bleukiicki¥gpo K., NdWe Bon%@ﬁptuﬁrm%bblﬂ rozi Kw/ﬁo%gaﬁdstaéea i) tHo
cl assi fpressuredfor\Rivetifatish king sOae #BkgOmL As e cfassien3,Sd Wibd-10@e dlassifibrofvidad? DshH0,

B/ nisn ndd ba Nitoo Ppeumaticiicoglyd K.KS @ovan donshrasion: fab&d 2¢ Kwhew) waswsed andpderhtbeatzecond

cl assi felassifyifig aieraposkde m3vin bo geate tproside thei first slassffied Soarse 28wdee and thefisit Addsified] 2

[ err]  finepawden with] particls isizescof 198 - §P var and|1@d8 Lav espagtivelyaintiérmb ef & vohmesewerageasur ed

by Coulpgrtigle gizn astresasured by Grultes counter. g the, clagsifieCBravindsipice classitiertidpdel BS-5cnower

‘appar arcensurgpfion:aheut 1S K Movr) whieh was salippis cgracity ffyanjhe elassifigy 3tvee usegiAd ARAMRIGdS Of

t he i P%‘E clgssifxingrairsaip oiy10 mifpin Bp pgto nrqvide derseeand glaggifigd £egEse Pavdsh anditheysespnd or 9
as’ used a? §“°t H?é’d%{B’GU Ba T‘?eé qetP I%? "8 13 12 1 ieﬁ??"‘fj’ﬁ'ly'\/% foreef arvalueysed

. |n Exar’ﬁf) %%asc rtlvegiftenég nt e é 35 40 550 55
I. o 0 fth%sfl? verizor "ﬁfﬁﬂ v('h'{‘l €
'nC JéSlﬂ% bv M" X\@ﬂ% e u%sed in Ex Ie 2 ; §é/s %per
was prepas e rom eac type or resi nous ar es and

~ subj ect ed to a copying test in the sarre manner as in Exarrple 1. The resul-ts
are shown in the following Table 6. 5
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a0

'U]appareht fronlthe data shown in Tabl es 5.and 6 above,

0 15 EP O

265 910 Bl As.

Exanpl e 3 accordi ng

to the present invention gave gepbgsefeByl ts in respects of processing _
' capaC|ty and energy consunption and also in respect of yield of the col ored

resi nous particles.

Col ored resinous particles suitable for use in toner

‘powder fTbe redaisefl Bpmplg 3eihd Compasdtive Bempla Baret indlusiug)e shown in the folipwing TalielS-f r om a
pul verized feed at a good production efficiency and with a sharp particle

- size distribution_thr

ugh

cla

second pul-veri zafi.onq, {
addftion to a fi £l
and a first pulv rdy 491
classification sfepQq $
first coarse powdes,
step and 10 rec;cled
‘classified fine ﬁdaue
¢lassified therei
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step. The second
i mpact force whi(
step. 15 dains 1.
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pre)

such a second cl
ul veri zed feed suppl

| verized in the firs
assi fi C& iuNwSkeRe
b the segond &l gsgifi
Ssified 14 ne poydef
I he second ~pul verirzat
step or the second c
s effected under the
hat exerted in the fi

ng at | east a binder

ng and solidifying th
Ct; introducing the p
step to classify the
5t classified fine po
nto a firdst,pw wréza
inder the ggtion of a
product _of t?p Jigst
pget her w tR The pel v
5ified fine powder in
i ne powder into a se
30 i ntroducin
Il veri zation step to-
i npact _force which i

sifying and pulverizing . systemincluding a
ated wth a second cl assi|fication step in
on sf ep,

assification step.
ied to the first
fine powder and a -
pul veri zation
he first :
ation step and
nd a second coarse
on step and
assification
action of an
f st pul veri zation

fuci ng col ored resinous particles for

eed material by

PO resin and a-
e kneaded product,
il veri zed feed

feed materi al

Mer ; i ntroduci ng
[ion step to

n i nmpact force;
coarse powder
prized feed
0.a second

col®d' coar se powder
) e classified "~
puloveri ze t he

5 smal | er than

~that exerted in tfhe fi
-pulsgeri zed produgt of
~classification

0

50

(1). Processing capacity

(2) Energy consumption

ul vel
econd

i zat
| coa

(3) Investment efficiency

on step; introducing
se pomde into the f

(of pulverized product
Volume-average particle size
below 6.35 um (volume)
below 2,00 um (volume)
above . 20.2 um (volume)

6.35 uym - 20,2 uym

(4) Particle size distributio
from discharge port 12)

t resul t ant
T

** Based on measurement by Couthr c

" es

‘Then, the pulverized products of Example 3 and Comparative Example 3 obtained from the respective

discharge ports 12 were respectively introduced to a third classifier (Model DS-5, mfd. by Nihon Pneumatic
Kogyo K.K.) in order to remove minute powder, thereby to obtain two types of colored resinous particles. A
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step or the second classification step; .and 35 removing a mnute
powder fraction fromthe second classified fine powder for adjusting a
particle size distribution, thegplyogs®iopiai n the col ored resinous
particles. 2. A process according to TUaim1, wherein the first
pul veri zation step and the second pul veri zation step are respectively
ef f ect elgvelipperwaspepared frof @achriipel of cd@edresitpus Particiessand dheo sulijectpd ttoa Ghpaingniedt
. wher ei in e gamg mapper@s iiy B@mplewder i s pul verized under the action of an air.
pressure feresuisy argphopn jadhefpliowing Tatde gg/ [err] in the first pulverization step
and the second coarse powder is pulverized under the action of an air =

. pres8ure for jet_milling of 2 - 6 Kg/[err] in the second pul verization step
- which is lower |[tgan|the aiy pressure exerfed 1 the[Trrst pulvertfgation
step. .45 4. Alpfes¢ss accprding to daim|3, ereip the air pressgure in .
t he second pul iZftion step is lower than the air|pressure in the first’

aim1l,

n step 50
er. 6. A
ed in the

pul vgri zation ifgg‘ y 85 4 Kgpen. 5. A &;o:e&s accordgng to
wherein the fi Vligecl asgi fifcationgstepstand|t ;egond clasSi facati
| 551
Y

are respective ected |oby a fixed TAam-type wiond} f or ce” cl assi f
- process accor di b aimi 5, wherein the|wind|f&cpk classifier u
second cl assi f FeatTpr—steghas—a—processthig—capactty—wh } to 1/ 3 of
thatisof the w lhd-fo ce clgssifier used infthe first|classification step. 55
7. A process ag¢gprdi{ng to{Caimb5, whereiph thejwndfforce classiffer in the.
first classifi¢atioph shep|is opgpated,al ¢ glapswefyfng aiw rate 10 to 30
[err]/mn, and|téhé pind-fdrce cl@ssifler- {n~thp gecpnd cl aswofocation step
1S 0£erated at Ja cl psstfyijng air rate ok b - 2b BB/_rrin which is lower than
hat®in the 0p65 91Q B1 C * C L] M. s
e 3
t® in respect|s of

“As. appar ent pH-em-jhe—datia—showr—-R—F S—5—
accordi.ng t.o the prpsent ijnvention gave bgtter
processi ng cappcity| and erjergy consunptiop and
the gol ored repi noup partifcles. Colored rgsino
i n"toner powdef for]| devel gping electrostajic |
froma pul veriged feeg at Ja good productipn ef
particle-size fistrjbgtion through a claspifyi
i ncl udi ng ‘4 sefond pubverijzegion step asspci at
classificaionf step igAdditgon to a firsf cl
" Sécond clagsif|catilonustep dhd a first pu] verifaBi dn gtep. The pyl veri zed
‘feed supplded o the &g s dl &ssification|stepli§ d a8sified intq a first
classified fin povﬁeﬁ%n & Birst coarse| ptiwd rg Vfhigh is then gulverized
inthe first pulverjiz8t2on 8 and io recygl ed #o |the first clagsification:
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~which is smaller than that exerted in the first pulverization step. 15
~Clains,1. A process for producing colored resinous particles for use in

- ‘toner’ povvder conpri si ng: prepgpopggupgi verized feed material by .

nel't - kneadi ng a conposition-conprising at |east a binder 20 resin and a

colorant or magnetic material. cooling and solidifying the kneaded product

and pul Aerappareny omethe @lklacihévireid Tablesl Gcand & phove cRxenple) 3t deeorglind toethe pesderfteed

mat er (NgNtgNngaYe pettar raguity; ngoenerts (3 toraspesing eppacity endaensiol yoopsvenpliaacendnaisoein al L

into Qsﬂ%’?‘éty"’lﬁ‘(?é?hgé°'ﬁ?564/\i9§?°“aﬁ€ﬂ'°<!?sf| rst classified fine powder; introducing
the cla ?f"‘P sr%af"c'E%sa‘i“E‘?ée Y - toner, peyvdar fpr dexgloni Ielf’éfqug%t 'F'G’H iraagas,are o

"puls\/e o f8°d ata MWRH P"‘EV d P“‘PErce

T gggi& e ﬁ?}ag e

a"ﬂ)—

i k::%s X ufs'f§ dﬁﬁ’ $F's N

ified o e z on

c a&% Jefoa! footﬁ Sfir&pcuésgf. d?.ss% Y hfﬁst LGN powder_ -
d ‘aciss8Rcch &I@ﬁr@'ca& o ftfleRdh iR \WeEond afdssified fine powbd?taﬁtpg cfaﬁS' fied .

sgconmaxqame PRAGSNERS in tHat 3cohd PEIGEIEGEoP StbY Bdl ERELILOR 1A MRk ciaes.ﬂehtlow% #Ptb Ne

. coar Sgcravakssiicatiiestept MRe seebridOuiverizafn stops efecled lufddr i detioni b aﬁr’m& rcb han

t hat -ebiavis sroalibrithdnitieat biefted in fhsl fivs® pulvbazatian stépt €p; | ntroduci ng t he resul tant

pulveri zed product of the second coarse powder into the first

- cl.assfRInesat i on step or the second classification step; and 35
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step. 45 41ntroﬁutf?ﬁ90ﬁ63v$st a5l iRG pbwieCin@l &Msebond\RgdsRbdiod BEp & FladdfeBUne i N the -
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i} %ﬁbfyer I zatineodusiigetie Bisissied secortl d6@rsé Povider . a AchHdQfuREzatith GRPAd Pvetiss hbai m 1, - -

- Wher ei n cbdigs pawdert ureibraths i akblion adf | ab mPdce fora@Nwhidhhie sMaIRP in Ghal $gartbd Grathb Gist St ep 50
ar e r-es peledrizatioh teef f ect ed by a fixed wall-type wind-force classifier. 6. A~

~process achtpduingghe ®suBhnt ipivesized wiesiuetiohthe lsecoud crairsh povter iploalsssiirdticiessifioaienl i n the

second ¢&tengsthe pesond aassifinatiqn steasand processi ng capacity which is 1/1 to 1/3 of

“th&k of t hemyingcr mipkte Powdes fagtien am the second classified fineqrowesr for sidibsting a iperticle t ep. 55
7 A prGE%Q'?"%%F*BPH’Q‘%W@“&@IQ?|°E9d refneyscariclehie wi nd-force classifier in the - -

' flrst cIaSS|f|cat|on S
A process according to élmpl 1, whereln the first pulverization step and the second pulverization step

are respectively effected by means of a jet mill.
\/m
.7 '8 ‘A process according to Claim 2, whersin the first coarse powder is pulverized under the action of an air
pressure for jet milling of & - 10 kg/cm? in the first pulverization step and the second coarse powder is
pulverized under the action of an air pressure for jet milling of 2 - 8 Kg/cm? in the second pulverization
stop which is lower than the air pressure exerted in the first pulverization step.

4. A process according to Claim 3, whersin the air pressure in the second pulverization step is lower than
~ the air pressure in the first pulverization step by 0.5 - 4 Kg/cm?2.

. 8. A process according to Claim 1, wherein the first classification step and the second classification step

50 are respectively effected by a fixed wall-type wind-force classifier.
6. A process according to Claim 5, wherein the wind force classifier used in the second classification step
has a processing capacity which is 1/1 to 1/3 of that of the wind-force classifier used in the first

. classification step.
. 65

7. A process according to Claim 5, wherein the wind-force classifier in the first classification step is
operated at a classifying air rate of 10 to 30 m3/min, and the wind-force classifier in the second
classification step is operated at a classifying air rate of 4 - 20 m3/min which is lower than that in the
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operated at a classifying air rate of 10 to.30 [err]/min,

w nd-force classifier in the second classification step | !lﬂmminlﬂm! I“|
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| hriff
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Ei nl ei tung s@gsogg{r\g.sm@hmﬁgﬂze@ Rlatefid:€r t en Produkt es des ersten groben

Pul vers in demtrefuihg thelfrat chis@eaCTAB | doide? Ua ATERBoNA dlasSifdicR LidEEtol ddsSify 188) fine
Beschi ckungeawasr eitd dsscoridi coarks powabit 448 @ selhd Eiissiiedinelpbwderi ert en feinen Pul vers
inei men zwei inesluthgts icssifizl Isbdohd Sobrseldoadsriingd dI36cod® PulVedizaion st toviriverizethe2i N
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di‘e Ei nl ei trulmegyization steb:assi erten, zweiten groben Pulvers in einen zweiten
Pul veri si er unigisesiuéing he rezultantpumze@pnoguceqofulnﬂgsedm cgaresowdem ity the dirsticlassification

W rkung ei §®p OS@EP%PQR(%%HSFW'“H?'ES@H #tder ist als diejenige, die imersten
Pul ve? si er un§eieting & finuie poydanactipn frgm tp wecend lassifiedrfige aeviopfor adiustingna|pasticle
pul veri si ePFRHAISEPYIN by fbtain jag F‘é?fedg’Pﬂ‘Ff’é‘ﬁpﬁﬂ'R?ers in den ersten oder

[ hri f
zwel ten £.< | Q\s&'éaceegss aCccordmé to &aum 1, wherein the first pulverization step and the second pulverlzatlon step

e are respectively offected by means of a jet mill.

3. A process according to Claim 2, wherem the first coarse powder is pulverized under the action of an air
pressure for jet milling of 5 - 10 kg/cm? in the first pulverization step and the second coarse powder is
pulverized under the action of an air pressure for jet milling of 2 - 6 Kg/cm? in the second pulverization
step which is lower than the air pressure exerted in the first pulverization step.

45 - .
4. A process according to Claim 3, wherein the air pressure in the second pulverization step is lower than

the air pressure in the first pulverization step by 0.5 - 4 Kg/cm?2,

5. A process according to Claim 1, wherein the first classification step and the second classification step
50 are respectively effected by a fixed wall-type wind-force classifier.

6. A process according to Claim 5, wherein the wind force classifier used in the second classification step
has a processing capacity which is 1/1 to 1/3 of that of the wind-force classifier used in the first
classification step.

55

7. A procsss according to Claim 5, wherein the wind-force classifier in the first classification step is
operated at a classifying air rate of 10 to 30 m3min, and the wind-force classifier in the second
classification step is operated at a classifying air rate of 4 - 20 m3/min which is lower than that in the
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3. 40" die Entfernung einer Fraktion feinsten Pulvers aus dem
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217 EP. 0O 265 910 B1 * C L M S * 6. Verfahren nach Anspruch 5,
d ad_u 15 M2g alpercassaicodndingf to Qthin 1,06 ®reinthe duldrddarBsinelispabticRs Ravelal volumy-averdys gaticle

W ndst Ar k siz&kiveigisis emglier by 1 ei2h @mBbav thatiot tha fiek eigsaitied e powder, lsmkiidpibg 5%/58 um
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W ndst ar k 8ecrpdepgisepepsient es besitzt. 5 7. Verfahren nach Anspruch 5,

- dadur ch_gekennzel chnet, daB das W ndst ar ke- Kl assi ergerat imersten o
Kl as%"l i Plchs t einer Luftgeschwi ndigkeit zur Kl assierung von 10 bis 30

bet b W ndst Ar ke- Kl ~t t
oS! ?ﬂiﬂheev i #“r%‘%n@rvon SpRGESIE T elrer S enPiey b RPN AID 5 20

it fh%ggﬁ@d ety g e el z-zsfehnet

daB ie Ly 1 &ﬁl?_% piah ft um 2
25 B/ Mgy Elﬁlﬁ{uh@%rpdvﬁﬁsieﬂ r?B Iﬁ&kﬁﬂb&ﬂ&eﬁ n? Brﬁéneé} ggdaﬁl ie%%e i sle- '
| -Verfahrenrua 8d% BUBEHRNHgEmateriald K529 Bai od/feihdsFulvi

_Pr odukt 20 eSElalgﬁhn@Qiéé Qia&sfe'i”t&i |e%téﬁe§oﬁm%ﬁ5k & bﬂ&\ %feﬁ rF‘u r%ue%&sé!ﬂg zur
a)“ ot St RieAslerteydeBignBen Ruas Hue Witalng eindSchifgkraiter f ahr en nach Anspruch 1,

ur ch - gek eleregdinihydads, ensahbndars pulexisierih iPgidexidsrdas eisten QroberlPulversGn den ersten '
Gew cht st Krssiersdigist zhsampenintittdeinpulpsrisieddnBetihivkunérsdieeiall en des Bi ndehar zes

- ‘enthal t. 11 dieEinlditghg das erstenhkladsigron aien Pulvals isinein zeplireKiassiotsctnittetr, KladsiButa s

pul veri si destfeineBdulyers inkaimayitestorabpsiPulv@Ound ein awieites, issieriee feined Bulve:hengr doe von
20 b¥s 2000 dienFigjeityng des, kiapsiorteyczwoisdnr aspben Pulerainsginencaveiten Rulyerisiepingsschritt zur
~ geKennzer Bylypagierungdss @T°E° RuvarsiAuech W'Ffmgz%et Selagkrafis die klginpy igtj ajscdiejenige, die im

vol urrenbe °"?ﬁ"t' aFéqu Mfgr d8e besitzen, die um1 bis 25 am
: kI e| ner ‘{er ss' (e '?P‘éeﬁ Puppdiacien. Produtes dos zwaitep graben Bulverpn dengretens g
Iﬂer ! n rnung éner r:\%%onl %{ngtgrp ’Puleerrés tal?sndeqn %Pvggn Hassneu%en feinen Pulver zur

Emstellung seiner TeilchengrdBeverteilung unter Gewinnung der geférbten, harzartigen Teilchen.

2 Verfahren nach Anspruch 1, dadurch gekennzelchnet, da der erste und zweite Pulverisierungsschritt
- jewsils mit einer Strahimiihle ausgefithrt wird.

8. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB das erste grobe Pulver im ersten
Pulverisierungsschritt durch die Wirkung von Luftdruck zur Strahlzermahlung von 5 bis 10 kg/cm?
pulverisiert wird und das zweite grobe Pulver im zwsiten Pulverisierungsschritt durch die Wirkung von
Luftdruck zur Strahlzermiahlung von 2 bis 6 kg/cm? pulverisiert wird, der geringer ist als der Luftdruck,

- 60 derim ersten Pulverisierungsschritt ausgelibt wird.

4. Verfahren nach Anspruch 3, dadurch_gek'ennzelchnet, daB der Luftdruck im zweiten Pulverisierungs-
schritt um 0,5 bis 4 kg/cm? geringer ist als der Luftdruck im ersten Pulverisierungsschritt.

85 B. Vérfahren nach Anspruch 1, dadurch gekennzeichnet, daB der erste und der zweite Klassierschritt
: jeweils mit einem Windstérke-Klassiergeréit vom Typ mit fester Wand durchgeflhrt wird.
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sel on Ia revendlcatlon 2

dans pRigntfidatibas Prem bre poudre gI’OSSI bre est pulv~risde sous |I"action d' un‘e_“ .

pression d air de broyage par un jet d' air de pulverisation de 5 & 10 =
kg/ cn @n piseBdés péle prdduire des! FartigilesTHE FéRings adderéed cdesindssSh fatre aitilis®es @hs lude seconde
iposdr e goudrsdeasrer, earhprgrahtvier i see sous | ' action d' une pression d air par un .
Tet d alarpréparafion dren poaiti dafimei@atign puldriségpac fuliomet ntatasags dime bammeitendmpet ape de
pul veri st momoing wie ssine forruant lizmt stauncpalorahizoupmesalérion magnéliquier refroidissement @t - cours’
: --'de | a- peeidification dut peqeluit thelaxs| efpuivérisation dwprodult@olidifie:EP 0 265 910 Bl
S ke o - 18 qoumisgign dugproduit d4hmear@t'?ﬂ RydvEripé acusp premitee ¢tappcdechiutvérishtion paur clagsiiier | oquel
| e38pr es i Ripelulg d'aljimegtation gy upgprPRiePoPdie grassirARE of pnesemére peHdAfing glassiiéni est

i nfdri effr%’“’ﬁ'és'%‘ @P ‘3 pﬁ? ? 8?I'I2"°89’Ps<§‘é r°éa§§ﬁ'é6r? e H"’"&?’? etape E?)B‘I"éé"?fé"'l RPYr eni br e_- _. )

6t ape dFmﬁn rck Ivg & sy I g:iq_‘ u%e ros Iér eIrldl Caét gtn 14 dans
premiére &tape de
_l ogueo I%ssp ation en mér% gs qué Ie((’irog ‘gltld a||m8§1 tion pulvi nsTéag &8 Srﬁjg
40 la soumission de la premiére poudre fine classifiée & une seconde étape de classification pour
o classifier la poudre fine sn une seconde poudre grossiére et une seconde poudre fine classifiée;
la soumission de la seconde poudre grossiére classifiée & une seconde étape de pulvérisation pour
" pulvériser la poudre grossiére sous 'action d'une force d'impact qui est plus faible que celle qui ost
exercée au cours de la premiére étape de classification;
- 45 la soumission du produit pulvérisé résultant de la seconde poudre grossidre 3 la premiére étaps de
classification ou 2 la seconde étape de classification; et
le retrait d'une fraction de poudre trés fine de la seconde poudre fine classifie pour ajuster la
distribution des dimensions des particules et pour obtenir ainsi des particules résineuses colorées.

s0 2. Un procédé selon la revendication 1, dans lequel la premiére étape de pulvérisation et la seconde
étape de pulvérisation sont respectivement réalisées au moyen d'un pulvérisateur 3 jet d'air.

3. Un procédé sel on la revendication 2, dans lequel la premiére poudre grossiére est pulvérisée sous
o I'action d'une pression d'air de broyage par un jet d'air de pulvérisation de 5 &4 10 kg/cm? au cours de
85 la premiére étape de classification et la seconde poudre grossiére est pulvérisée sous I'action d'une
pression d'air par un jet d'air de pulvérisation de 2 - 8 kg/cm? au cours de la seconde étape de
. pulvérisation, qui est plus basse que la pression de I'air exercée au cours de la premidre étape de .
_classification.

18



-~ tape de classification sont respectivenment reali s6es pa

- classificateurr A courant d' air du type A paroi fixe. l HW “ﬂ H“el\
l'a revend| cation 5, dans |equel EP® 2d5aA0id1i cat eur A coura

cours de la 10 seconde 6t ape de classification a une capaC|td de

~traltenment. qui est conprise entre 1/1 et 1/3 du cello du classificateur A

cour ant# dUaPoctsisplos la ravendiestionss, dans| leguplrie prbesion dd'sipa cbersc dssichride depode 7.
Un procddBUheasalen psh infdsigun dp O&td Hho/an’ dllaresspiendrolairay couradss lafpremitre élapeade

cour ant delgrsiicdien| a prenibre dtape de classification est utilise 'sélonun "~

d6b|.tg gr dEé[%l a Slfﬁ{gt lcgtf0p1 r| s enlts:?e 10 et @S&Q%#EEQW g{:'alsgwﬁg%_
cl f vongt ' t t
CtiTTas ¢ §§ asa?%a*'?" o Pl IR A0 s A S GRS} o s

inferieur co ‘ul de la prenibre etape de classification. & Un procede

selon lg Ulig‘dgéyécsalt)ﬁ Rtevbndi 5, laBRUYGluel 1€ ciEkhidiout's bur gg’ai quc!oﬁr%tl n de’
la sgcondg, Rapés 8 RSt d&ﬁﬂd&ﬂac Befr rﬁérh Mest om Is e lu'

de-la preg QiseiciedPe cobfantd Moutiliss!ab dburOdb 1a B m ro, dtipo A6 Qﬁé @atiﬁr?
wvendl cation 1, dans loquel le produit solidifie contient de 20 A 200

part i ed. etin pobads ssion EEbvandicton S 9aRtkqIsI HNticalddDs Bakdnt 88 8la PRInfikte Bi8pd 2
resi ne f oderelassifitatiombst ullidé sélsh [T SR dRir Ve IcREsification AE ichd 1008 3b, m¥han St koquel
| e pwodui ¢classifi¢atedi & iceurant isiralatla decolio1stahe 3B cleasificeizd esNutilss avec ulp aéttsd'ditde

col or ant . gesgificationodedbd 20 m¥mip quipssti infériedic ¢alui depls ipreanitirepétaymitle clabsificstion.11. Un
procedd selon |l a revendi cation 1, dans |oquel |a dinension noyenne des

..parti.c® e¥n prgcase selen e reyendication ft dens logu lg|dikiy ¢'alcdecaipssifcolon do daeseecondle étakOdeet -

2000 um @ggsifiopgon @h‘"‘ﬁ?%{:ﬂﬁj%é 22 /BiR & cglu; deJa pramidee dtapp de classiiipation. equel |es

part® cgl ea resj ne col of ees pres ntent une di si on vol unm que noyenne
| 3 ' prorads sel og Ja sevendloion 17 gans Jnapal Iejeroqu rdgﬁcmm 30 hcoof s on
%ﬂasglsfl Q%df efélneu %g"%‘é’u%p%r% 3%?%""0"8’#89 deging frmant igt. o poudlre grossibre

cl assi f1b oéd@ fsBib ﬁ%%% i&(glb‘?‘ﬁfﬁ%%meﬁe &J)Juf? Sgi%lflg %on‘% (i%n%el Y parﬁes en

' gr 052§' er Epofids ¥ Sbibra Bour la résine formant liant.

11.. Un procédé selon la revendication 1, dans lequsl la dimension moyenne des particules du produit
d'alimentation pulvérisé est comprise entre 20 et 2000 um.

-\ %0 12.'Un procédé sel on la revendication 1, dans lequel les particules résineuses colorées présentent une
. - dimension volumique moyenne qui est inférieure de 1 & 25 um & celle de la premidre poudre fine
classifiée, inférisure de 5 & 50 um 2 celle de la premidre poudre grossidre classifiée et inférieure de 3

_ &30 um & celle de Ia seconde poudre grossiére classifiés.
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