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1, = , . M CROCAPSULES FOR PRESSURE— SENSI TI VE RECCRDI NG PAPER 2

AND THE MggHsiefgeR PRODUCI NG THE SAME 3 4 . pc—r,usmgﬁGROJND
OF- THE .I'NVENTI ON 5 (1) Field of the Invention 6 hi s
invertion relates to mcrocapsules for usein 7 the preparation of
pressure-sensitive recording paper and a ;8 met hod for producing the
same. More particularly, thé 9 invention relates to the m crocapsul es
and the nethod for 10 Ppr oduie ErAFEe SifEro®BHEE N crocapsul es have
relatively 11 | arge particle dianeters and a narrow particle size
distri- 12 bution and are excellent in color devel oping property. 13

(2) Description of the Pri ogAﬁdROyjﬁb 0 THE INVENT @5 ous ki nds of
pressure-sensitive, recordi teria are hitherto known wel | .

ng . .
For exanple, a colfge 8§§sefg" m"eBF’-Q”I F&H@t@(ﬁ &%&“é?’e‘?ﬁ?%ﬂeaoﬁ&fil PE*€ol or
form ng sgenparﬂcular(lher tionahiieirosebpreised Naw iafy " @l st {or nebinponents
di ssolved in bl gs%ol vent .and tg th al ned soI ution is fornmed into
m crocap- 1§2 pa &ulC ®f paper is applied with
20 t hese mcr moamﬂtasmamsa:extero&:amus‘cm rarcls hesttbatpapaght2by
is applied with a on,aggepLiye s o fter
referred towgs'g"'co?(%%% (Iia:vefloggﬁ )L’ gUChygé‘sgﬁ amggesbgg T |§§rsgdn| gnd
subst ance, acpuippwnd cnberescapes asdchr @rﬁatthat24:aught:abyo>@4$c Xaitgnt
whi ch prgduc ol tig h dde :
When thEeLar ecgr gl-’%g?%lt g??%l EE@& 29 the ma%%fahettreafgﬂ ﬁ%%)éegig?n?ﬁe
above set of s&m@cm‘c@r components While earlier examples of sugh

1 are pulyileeridited 3k d halnFa R JOHH n@&ﬁsur&ﬁtﬁrﬁhe ZxcethBPJ i ed
to the paired sheets t her eby obt ai nj ng, desi red 3

i mpr essi ons. ©f gptical componentge F’é%o%’éf?%ﬁtﬁiéc‘hﬁl%‘h’??hlgH&ea plastic

pressure-sengidd Vénany of reﬁerdlc%g&wrﬁ@l @émﬂaaﬂaﬁ%tm&é@ sgah shah the
mcrocap- 6, sul’'es applied, on_t surface of eet of paper are

rupt uredby THETASERES of RURNGRT t INERRLISS p&Ar i ENRG t8°mp§nent§ elaé'§se
the col or fOrﬂ&mﬂﬁ"gﬂ}iﬁbé,rOibdiﬂtC)E!Qﬁl@@ﬁué?épleEbeadjglstlnéofcuhgel) and

containing a color former. co into co tact_ wit col or

devel oper on Sh vfr(?pp“g%’f nghgugf%aXe 8f i ot%rcov‘ﬁs %“shfe‘é? BATSTHAATt o
produce a colamsembl}?, all currently mhdeeusingl pbakhbw.andbeeveypewbiile
recordi ng pa S tiLv ti a

provi di ng su%h mem]‘% dlff&%m é]loérén?hég Q? a%?gﬁ%g’rﬁéygg‘lp%@% ogkg’%trﬁgrust
one surRfce marBifactwyfers andtewe lpmpemgleleanufacturers, Yhelyodack
oS 1 0L R anlag T 6r0CBRSHG Scapdfle, of Oaisgs bkl Pegarial i on
of pressure-sensitive recordin terials are ertd proposed

For exanpl e, chiaxsgas iags @flacelgem:. candursprf devwibFernandhganoemEIitE $oTvent
i s di spersed gidih aeva%es adll SPfef.;@l GE aﬁs%ganpe%awe%q;; ofaahdydiet iox

resin are fornmed, 21 over the dispersed particles
More parti culi9erdh YFRL4ES ¥ %Il EefBibdofnexpgsure i FeSkE ChdF9IGFen

Pat ent Bwbl i cainded¥iuddo8ddBAicet andt comp&%%%&'%t?ﬁfé‘fb?{‘a@fef @xposed
with a color, for

di 1 1
Sornt] on oo H il Srar 8 o1 F5i i, nuPeBo HeYo R LR PP FIPASR B8 | s

added to the aobmhcneslcope stage for :mspect:.on As used heredn, thel

to Form res: rEormiietsdie ' PREMGET PRe05eRA WY, ockRtng® meenalily o
di scl osed i n JfaRitdser Laichripernd 4n1cro§tanpmtopu@ténaommnrmchlG?B? is
a net hOC&(?Of prodqugg Patentl & GAPHES | dd:h Sc£ERBLaNg 1f or Highg
agent and a 6 I spersing agent dre dissolved in water to prepare dn 7
dre " gl’ d
aqueous sol utdesrokbesem PECREE bytoBP¥eEokpehe Reisittinned bgtweeny thd or
former is m xetbdddchpdie APvetaghut i té&xﬁtﬁor@m tcﬂéwéféicen% hge

obt ai ned dispersion is heated to“cause 10 t her mal pol yreri zation to
formresin nedbiRgfkedyerThik patent teAdirs e prgad cfes, apnaag(;'stt,a(;,q.c

there is a fTBﬁimﬂ eb ):J@ ap Fll%ﬁd% NghB1 QPreapse! 65 '6'1:&@&:”'&:@ Rireint
condens roduct i s obtained by reacting urea, rre am ne and 14

f or nal dgrﬁ/de dﬁﬁ?%e h8r &Po T BRAI&TE Ebnﬁ&iaﬁllﬁg Ci’}ﬂ%ge% The cSA4BndSt i on
product and atloen arordmeceed ate drowasi Wi t rampridy Solyél on lof -

di sper si ng—agent—to prouuce a d|sper3|on &b
di spersion i o it rsgdr esin be téﬁ? spa§ 'r""’f' e g% persed
ﬁuﬁ%@éﬁ%ﬁe a 3 hod& f,ﬁgﬂ?g § ....... *1 rp% JIEL
L YerPagffe- paﬁ’tpla

particles.
pol yneri zati o PR Yer P8R pdP PRES e

pr epag! ed '-Prﬁ t~he CRRBE Nt dﬂz!ff‘-’er‘?et hodis are
{he~_{3€eﬁ5ﬁ: at-i--0R - Of creeerreenes

di aneters of
too small for use as m crocapsul gs JEE
pressure- sen5| ti ve ~recor d| ng paper. Furt her nor e, the part| cI e SI ze




20 0/ Wtype emnul sion of a soluti on of a col orI ess or Iight 21

col or &d el ectron-donative color former in a hydrophobic solvgpt,
which i s cRR X8 zed in that the arithnetical 23 maan SR

di aneter of said enulsion particles is in the 24 range of 3 to 10
[errimand, in the cunul ative particle size 25 di stribution taken from
the side of larger particles, the 26 ati o of the diameter at 25%
value to the diameter at 50% -7-
1 value is not nore t - < et er  at 2

75% val ue to the diphet @rre&terﬁi)%méu'emﬁ rmnalm tbamr@cﬂﬁtatﬁc micyes-

t he standard deV|at|o gf theéxqéééée S|zeld|%tr|but|on #s £ls glln the
range of 1 to %B?S ing a Pf P15 dﬁﬂﬂﬁm %5e3 GFPER esent
i nvention is aﬁcumulatnaghmdstmtlproumrgeg whi€hW sypenefalcsumed fidre a
sol ution d n v r

8 forrrer |n % ?ﬁ%gél ¢ 5ol ir@\bﬂlﬁ%}@f@ ‘r%:rge%tse riJ;aﬂfs)’t Ei-_t}{e %l%@tq'c of
mxing a coIorWEbb ®IS$nghtecalohengeleﬁtﬁ@ﬁOdUnétsvéo 01¢n leS@Ommaﬁ(iQnH
in a hydrophob e fgﬂﬁgﬁs 1 t Okl ERer &HY
agent to give %%chg%%r ght A tr}hr?‘?lorm of 115% ré%%rgitﬁréllg ge e}
prelim nary dlgb%r%h?@g%tb?) digRiRaiead thllsvugh Qnegcsrromgﬁ MG Rpatre of

m xt ure. 14 the microscope tBEJPLLER. DESCRIPTICN CF THE | NVENTI ON 15

This invention will_be described iin nore ail in g&§ IIOWAQP
17 10 Th’é‘“ESFBPSfB%?@FlgoH“ﬁFFSﬁa §eaan°FHébPr§t Réd9dFEsipadin

tdhe presentI [ ny?ﬂtiﬁ%h&r@égpal"gﬂeb% ﬁassnifmggaaa eﬁﬁvéh@ﬁonall@ formed
onative color_forner into a r.Qpho olvent such_as

hydr ocar bon so?¥e mi nSrRd &6 cft rite h&f?l’ét as 8?5&?% ?§ llaﬁ:ﬁo

so that known fmhpnsndsnx@bwmereédmetalz as ﬁellem&mﬁmmbinahnyhsemhaﬂe
color -fornmers t r e I

forners, splropgbgﬁgg%FSrmg%}meggTorn%ﬁgig éﬁ%éggﬁene gﬁﬂ o?ﬁ@%glve
used. Mit® pafilters28uch asl metgl ohecavbon avenwelilskerwnmpkind ewduire
Crystal Violet_ .2 a en C y

St 1 O Sino®PurtnekME0RE BRFGRT KL KEKTRUTRE LERRuDL 1Te podymers,
hydr ophobi ¢ soteemroviide egbaplief iddEshpatiing | Rrrpestiegcrr® relajkively
phenyl xyl yl et hagg, mﬁﬂgléﬁgﬁﬁf@eaflSt%%ﬂngFjﬂﬁUﬁﬂ séatlc dlSSlpatlng

di phenyl et hane; alk¥ hal enes suc di i sopro na pht hal ene;
and al kyl bi phBRGPS E&Eﬁ adsnoddiesoFENR  known b?%heﬁ?ﬁt Ripgg; déé'—atth‘@m

usabl e sotuentalaéepatwbamymérs aviaidra0aa bm:zﬁotvpnteosagmcas OtapEly

paraffin and I s0 araf - fin, alicyclig hydrocatrbon solve V|ng a
Fapht hene 11 ngshlg a6 SihabLe,cEeBadish| SIS SReLEhORLtF LA -Gt Jonar
oil, 10 psapuenei | (ABShseasbydarismydiean cpdlys:tay&tme 0|alnd ambdxfrmad 11

oLl TS MHELBhANGIEC AR HAMNRE | " Endl 00 oppb"

especially | i nstetiichodikssipatings aimysl [is i nneheexamgkeofofjfh staiﬂhl

to 20% by, uei ggEggfnula?gﬁ%ﬁg{ﬁ{:’gf%éﬂ@e?é@ %q_ﬁ@%clo%oréﬁ%ﬁnr%r %g?%“ on

dlssoIV|ng of
prepared by di §58tvRiged ppdymer.colThe fRkemntrailheohBSli sprieedoifn statdc

with a di Spersli'igs:.%gtlve ag@ﬂ&rmoé‘?a&@?c%' SpgEsi NG, !.’)1%l Mg Sl DsM

anhydri de copol y- ner 1s u e conbnoners are
copol yneri zed ®nghneering Rlashicmn®fdrréd destxMipli Read bylpratgd din

?rgntched 22 Evaﬁbefi'l'l'ec hydageaaabons @getbeas pthiYyligse, hakepy @ad tional
ut ene, u

e -
2- et hyl - 1°penP8ﬁ8“t 5&5 of’ §eﬁé5%§¥ %Bﬁn?EHBmuéaéﬂHFI°f stedde chagges
di i sobut yl ene. as2&ell aAn&B@;HhQWﬁlasdbehlmq am& mmdﬁmnn&ﬁﬂh cldasgeles
them the 26 copol yIE Ehpdr e, al so
3 *“@*or In a 2 -

- 9- 1 usabl e. 53 i i

m xture of them The zoom controllknbbs,pegepﬁbcenwenusdng|n1ngs, body
preferable tha[:ove% and b?ﬂ@gﬁ#?“ \r;@?l‘ Icg:f %n@%rj de C Olé/g)e i%nﬂ.sae‘td taos a
di spers- Tecur ar- wei e Cco mer--is

the 6 35 r aﬁgetotangbnt is0U 090 Ratsno, WOaﬁan mrrei emblf;oqus:mm knobs
range of 10, 00@ ¢t 03 2QRYP. sifi€atatdd Qjmrtr.al @é&gﬁ@hqu{' fges. t’Ben’cn Nde
co-nmonomers is in_the range of 20 to 60 nol ar preferably in the
range of 40 to 50 nolar % V%en 10 |sobutylene and nmal ei ¢ anhydri de
are used, the‘eq U|kaﬂna}hinwnR acat i 0 is preferable. As far as the
|sobutylene and nal hydride are copol ynerized, nodified
conmpounds may be us ough a known process. 14 *

For the nDdlflcatlon 0 ifi

nDdlflcatlon and anlde nDdlflcatlon are 16 enployed FurthernDre, it

ese conpounds esterifi- 15 cation, am ne
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11. . Jin a wide particle size distribution are sometines forned.

However a large dianeter vessel is used, 13
d1aﬁ€?%ﬁ%§£an be fornmed by addltlonally 14 usmrg'fcg@?‘fE &ﬁflary

pr oper
stirrer 'so as to attain uniformstirring. 15 On the ot her hand, when
the dianmeter of a dispersing vessel 16 is too small, the turbulence
of fluid is too large and air 17 bubbl-es are taken |nto the Iiquid
phase. 18 Fur t.her

h f d s
197 the T sS4t YR nd 38D LoranteLe8ocesn ) FHE CERRELS PSS
of bottom porticoysid plestiispecstapnedsdelondubsMy Bngin@dring sRIastngs In
order to avol %&e § P4 1&019?&%&2085 §aﬁ1c?85coReSB§&e Jlad fe gtegtgagge

to make the bo on1por ron o vess pro
downwar ds, sEAPGsvehtshdos r@petofls’ezarelat:are i hvm-deawcmﬁe besan tharer2 ed
hem spherge Q{écﬁﬁ%e’@é’iﬁ%‘g Federal TeISaddiiFiTdi™® Bhédksal nig. the

pOI’tI on ne,ar

- 13 - Fharges accumul\wtteﬁ [y khe t §orHs ingt Anekml aspectissipaked
stirrer 2 thréughhend Sﬁéﬁﬁl”&d&%’iﬂg therperiphenal §93@Hde& Shé €41 Ng-
3 bl ades is inportant. In general, 1n order to _narrow the

particle siz&H ARG ri buti Ghakges o acsamd ated tigfe IHhRyt ey <5over are

operation, theideipPhesadispeeetyl ﬁopfﬁéeéﬁ@hﬁdea fnbﬁaﬂ.a%&%nd Gsuppozoéulcg
22 rrlsec Thehé)erl Jpheral tBeed can be cal cul ated uat 1 on

of : microscop Charges— %‘f‘é‘x‘?“]’%?%éd @en th?n W%‘h e
peri phe_ral lspesdaﬁsﬂsad) eydp&eélearfetersm‘g rikys a:.f‘étdﬁ.éls[i@ahﬂeaﬁet}(ﬁu@md n
= rotationa ee ase of a at us,
the rotational spee égg@“écroff"pe f§taf"Fr &ng g’ cfyefce? ? e EE ‘8%‘5
3,000 to 15, tabnstand3 As descrlbed above t he hi gh speed
rotation is 14 necessary for the dispersing operation. However, it
is 15 desirable that a prelimnary dispersing with a | ow speed 16
stirring is done in the initial stage wth | ow speed stir- 17 ring
because the two liquids are unevenly mxed in the 18 initial state.
After that, high speed stirring is carried 19 out. \Wen the
prelimnary dispersing is not sufficient, it 20 is inpossible to
obtain a narrow particle size distribution. 21 The prelimnary

di spersing is carried out wth a rotational 22 speed generally in the
range of 1,000 to 2,000 rpm and nust 23 be continued to the condition
that two liquids are roughly 24 m xed together. The time length for
the prelimnary 25 di spersing is generally 1 to 10 nminutes and when

t he aqueous 26 solution and the solvents which were separated in the

- 14 - 1 initial stage, are mxed in an apparent state of alnobst 2
uni form di spersion, it is regarded that the prelimnary 3 di sper si ng
is finished. 4 After the prelimnary dispersing, the color
former 5 solution is further dispersed in water phase by the above- 6
menti oned high speed stirring. The tinme length for the 7 stirring is
not especially limted, however, it is generally 8 in the range of 1
to 30 mnutes. -9 Through t he above-descri bed process, the
color 10 . fornmer solution is dispersed and the dispersion particles of
11 the color former solution are fornmed. 12 ~ The net hod
to disperse by mxing and stirring the 13 col or former solution and

t he aqueous solution of dispersing 14 agent was descri bed above.

Besi des the above nethod, it is 15 possible to enploy optionally a
process, for exanple, when 16 an aqueous solution of dispersing agent
is prepared, a color 17 former solution is sinultaneously added and
stirred together 18 to prepare a dispersion. In any nethod, the col or
former 19 solution is dispersed in the first place with the aid of the
20 di spersi ng agent of isobutyl ene-maleic anhydride copol yner 21

to obtain an agueous dispersion*_‘ﬁg_far“as_such—an aqueous 22

di spersion is prepared, any of tiﬁ%m@ﬁ&ﬁﬁ . enployed 23

The preferable and inevitable p0|n ﬂl for producing

m crocapsul es for pressure- senS|t| paper according to
the present invention is that the ne formng material as

descri bed | ater does not B 15 1
coexi st substantially in the above procedure to prepare the 2

di spersed particles. In the conventional art, as disclosed 3 in the
exanpkes of the foregoing two patent gazettes, at 4 | east a part of
nmenbrane form ng material coexists already 5 in the dispersed

partlcles in the procedure to dlsperse the 6 color former solution for
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3 smal | er parT’r’cTe size in corrparrson with a desirable range 4 in

particl.e size. petila Be ssively small 5 “particle sizes are
buri ed. |’w0t9rsa95§q:iaces 6 substrat e paperCT/U8I4138060i nder
for £ixi ng capsul es \ ubstrate paper, or in the buffering
agent to protect capsules fromthe pressure of weight |oad or
friction, so 9 that the smal | er capsul es cannot be ruptured or even
when 10 they are ruptured, the color forner solution does not run 11
out of capstihes, itsherlefiovest tiex excessively small capsules 12 cannot

contribute to the deyehopuptopl, OBl aONRLLARRt 193 nempdbeBEnRBLEEA! Ne

| owering of the rdte and dénsi
Fur t her nor e ta fa t hbagbinat m?ylbsr swsdeptdisig eko ggcumulagungg@ sth&igse

quantity of cttﬁercj@?Eﬁfére%”%oﬁroé%ﬂ@nﬁﬁenéomﬁ@nents”yéhs@E1'«18‘3&6383%%%(33?59
the surface areg of capsules I NCr eases

ot her hand, StRtYfe chaxges, Wpleh cSoMBYingS $51d Plagdicymembert beisg

di aneters, thRadiesi sﬁum@rméﬁpataﬂdte whdkein HESSE escRargeEghhrkoad
and frrctron is, J].ower, d Yo %e}t Jnéar ns_ar e, caused,  to occur due to
2t e Lnroygsa

the partial CR$HY (FRPWEELYE BEPPREY with a col or
devel oper, which3Js 23m1cro§bbbbcwdqomed; sesetlakm a5 awherein said

pressure-sensi recaordin aper. 25 It is
general |y accce}éue}lt‘heatm%rﬂ’e%re‘b% mekdtcie 26 di aneter of. capsules to
be appl]roed to up@er pApedcabszope according to claim 1, wherein said -
19 - r ensidlve. rec e referably I ar ge.

For 2 pelxaasntt[)&lce%%enzsn@%écﬁrgssu g‘;’g#@‘?%f‘g% %}ja?r% ér containing a 3
col or forner sol it onAofmikirglscopec@anaoatding it uskaimnich wherein sefidr
former is rapidiay rel easgshi 0 the surface of color 5 devel oper, so
that the colaf;f))j!rld'L elt/eﬁo I'ng |r§s rapi d and dense 6 to enable to prepare a
pressure-sensiti VB r eBoPdCASERPEr asicording toyj ghaéwl 3 dderein said
Accordiygl v, fif1d® £HOnpdeker ed t hat 8 m crocapsul es having a |arger
particle dianeter i s 9 desirabl e, however, if the partic|le dianeter

is too |arge, 1% M&W@&n@&@’%"cﬂ%nﬁ° cSh?él“nllng WhREP LR FatAer

runs 11  pladtid ymésber Oduﬁprtaéseabls%?c,lcs@xotﬁmlgélpascirﬁ@ogau?hert o
12 produce, cl e of characte Accordingly, the arith- 13

g
meti cal rreana'b%ratr a‘f%tjcﬁ‘a %tp%‘fl‘tqﬁep?r[)é’f‘%’éapsul es for 14
pressure-sensitive. r eaondicrpspdipe ddcdfeiny esenéladmemst,i otherddn salt:'(s in

th 0 b th fid

[0 7 a8, olafad i R BEeL ToBbELSEECNY B! IEASRRN e fy nepmptRd
the particl edm%txmitexve)fpwmetteélsgenm thkegein. 18 Meanwhi | e, when
the prevention of stahnnh nﬁg&%&dﬂ% to LTRQAK ént ﬁé";ee{’ﬁ”sh‘ihe

di ameter of capsules Is rra erm)re
especi al |y i HpRTemEL bdi’lﬁﬂ%a't:h'é? plymer %!ﬁeSF)%FtRbT-e 2309 PP} butr on

of mcrocapsules 9s nar Exﬁ\eéro%%ope a&c’%ﬁii}) tdhenaihe Narinér&ifi s8id
distribution i's narrow, the a_buf fer agent suitable for the gr oups

of part32l esplr%sfeh%y“em%r °°m?ﬁe5%r§e3h%‘éh¥?ﬂ “tﬁs'tﬁﬁq(bfrsagent and bi nder

are smal |, "and 2fo. Athgcgbatbpagaetoradal RIPVLaith rﬁduﬂeelrethesatw

enabl i ng to plze?stic rEem déjrgels? é)rbo yurceofeerp,mctc;-vaex{a Cocrz.gxllezg pagjlismnengol or

excel | ent
devel opi ng a{mqnertq'r adfustment ring. In view of the above facts, the
foll owi ng stand- ards are set | ative artrcle

£ iy (h IS :P t he nul_t’

si ze 4 di stHbutr O TRRERCRT o?ﬁ?% e %fc e:r 'pa‘i’ FEPaR, f"l’fg
rati o o¥0t heplihsinbt emembefSeompkisesoat rse:achmmtc&'r-dartséﬁ%tiﬁg polyalesre | s
not nore th b6l 1.00 to 7 1.25 and the
ratio of thgglrg#a%rette%@g% @gﬁfg%%gfnfagﬁ%ﬁér diameter at 50%value is
not | ess than 0. 752-t Hamiocraecrpe @ccoyding topglaindlihewbexadar §here

devi ation ofjghg IpﬁljféfigySbfesaléoplastgbsﬁéhgély onis in the range of 1
to 2 [err]m Wen these conditions are net, the particle size

distribution is nkdrovP mHEF°5°°EﬁmP?$°?%1w%s%?tﬁ%?%% bt odtRerALEr S84fFsul es
for pressur Fplasﬂ-ﬁc merlnBE:BZhb'sVQ rsOy Oi 6100 PAPEE \ﬁhh«égd ssaﬁao,nomlaﬁal agnd is
14 exce col or, dey roperty. e abovye particle 15

di aneters coifg 5%ﬂ%?h6e humy, 1€£ gcf?%% Eﬁ%ﬁlég VECONeE- per cent ages
are neasured hy particle groups using Coulter 17 Counter (trademark,
made by Coul ter K.K. ) The val ue of 18 standard deviation is al so

obt ai ned by the Mﬁ machi ne. 20 The

m crocapsul es fuml‘mluaul llltl ve recording 2% mat eri al consisting
of the particle groups hdvifig & narrow 22 =  particle size distribution
can easrly be prepared through a 23 nmet hod using a dispersing agent of




- 24 - . 1 condensation product as a menbrane forning agent. 2
(2)* Capsulatlon Cperatlon 3 The previously pQEpared

di sper sed 19 ¥#%was put 4 into the separable flask whiARUS4L396ed in
t he, di spersing 5 operation and it was stirred using an ordinary
stirfer. The 6 whol e of the nenbrane form ng agent was poured
gradualty 7 into the flask along it 3 nlet wall The separabl e flask
was 8 put in a warmwater bath at 60£err The prelimnary

condensa- 9 - %ion HIHRKISHPHACTPREINTe °f6%ﬁﬁmdéﬁyd@hﬂ£9#ﬁxﬁﬂ%m

for 3 10 of hoifd ;amﬁliw d:dnﬁﬁrﬂség”BQE&EQEQMHSABS'-&Q@ K@&O[err] Cto
11 f orm nel am ne- ur ea-f ormal dehyde resin nenbranes over t

di spersion particles. After stopping the heating, the 13 stirring
was continued for about 10 hours. After that, 14 about 24 wei ght
parts of 28% aqueous anmoni a was added with 15 stirring and about 7.5
wei ght parts of 20% aqueous sol ution 16 of sodi um hydr oxi de to adj ust
the pHto 9 so as to prepare 17 m crocapsul es. The particle size

di stribution of the 18 obt ai ned m crocapsul es was neasured, the
result of which is 19 shown in Table 1. 20 <Preparation Exanple
2> 21 (Di spersing Step) 22 (1) Preparation of Hydrophobic

Sol ution of Color Former 23 A hydrophobi ¢ sol ution of col or
former was 24 ~ prepared in the |ike manner as in Preparation Exanple 1.
25 (2) Preparation of Aqueous Solution of Dispersing Agent 26

An aqueous sol ution of di sper si ng agﬁashemﬁsBeenReﬂlaced

- 25 - 1 prepared in the |i Preparati on Exanple 1
2 except that 129 weight parts of and 458 MEIght 3
parts of water were used. 4 er5|ng

eratlon

A dispersed liquid was prepared in the I i ke manner as |n
Preparation Exanple 1 using the above obtained hydro-" phobi ¢
solution of color former and the aqueous sol ution of 8 di spersing
agent, in which the nean particle dianmeter was 9 about 5 [err]m Its
particle size distribution was neasured, 10 the results of which are
shown in Table 1. 11 (Capsul ation Step) 12 (1) Preparation of
Menbr ane Form ng Agent 13 To a 500 m beaker were added 203

wei ght parts of 14 60- wt . % aqueous sol ution of nethyl ol nel am ne
(trade nane: 15 SUM TEX RESIN M 3, nmade by Sum tonmo Chem cal Co.
Ltd.), 45 16 wei ght parts of CH OPET E-20 and 167 wei ght parts of

wat er, 17 and they were mi xed together with stirring to obtain a 18
menbrane form ng agent. 19 (2) Capsul ation Operation 20

Through the process in the Iike manner as in 21 Preparati on Exanpl e 1,
m crocapsul es which was finally 22 adjusted to pH 9 was obtained. The
particle size distribu- 23 tion of the obtained m crocapsul es was
measured, the results 24 of which are shown in Table 1. 25 26

- 26 - 1 <Preparation Exanple 3> 2 (Di spersing Step) ~ 3

(1) Preparation of Hydrophobic Solution of Color Former 4

hydr ophobi ¢ sol uti on of color fornmer was 5 prepared in the |ike
manner as in Preparation Exanple 1. 6 (2) Preparation of Aqueous

Sol ution of° D spersing Agent 7 An aqueous sol ution of

di spersi ng agent was 8 prepared by m xi ng 260 wei ght parts of nethyl

vi nyl ether- 9 mal ei ¢ anhydri de copol yner (trade nanme: AN 119 BF,
made by 10 GAF Cor por ati on) and 530 weight parts of water. 11

(3) Dispersing Operation 12 A di spersed liquid was prepared
in the |ike manner 13 as in Preparation Exanple 1 except that the
rotational speed 14  in dispersing was 7,500 rpmand the particle

si ze 15 di stribution was neasured, the results of which are shown in-
16 Tabl e 1. 17 (Capsul ati on Step) 18 (1) Preparation of
Menbrane Form ng Agent 19 Usi ng nel am ne- ur ea-f or mal dehyde
prelimnary 20 condensation product in the [ike manner as in

Pr epar at i on 21 Exarrpl e 1 and 6 weight parts of resorsinol (nade by

Ki shi da 22 Chem cal Co., Ltduilwas nixed to obtain a menbrane form ng

o e (?) apsul 2 I'M“ﬂ""m‘uzlmr ati on Exanpl e. 1Through
m crocapsul es which was finally"

the process in the |ike manner as

- 27 - 1 adjusted to pH 9 was obtained. The particle size

di stribu- 2 tion of the obtained m crocapsul es was neasured, the
results 3 of which are shown in Table 1. 4

Ta b 1 e 1 5 6 Di sper5|ng Mean St andar d
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T RBPLA CEMENT - sHGapsul atd ori'iSt ep) 22 (1) Capsul ation Opgsgid o)
Lo ,gp’isgﬁ pagdd Q. Qﬁq-w{ry@;usj y lprepar ed dispersed liquid contain- 24

w@&mtﬂ(‘}m@&?@ was put into a separable 25 flask and
it w?kite{,,;nmtgd daskg q@ nary stirrer. The 26 separ abl e flask was
put : n\yahwermwa B0[érr]C. Thei
30 &%'é'éc L?/\ias arried out for 3 hours with regulating the
2 :E JLenmperat ure 'lt Eg‘{qerr] C t ANTDETATE CaMICROSIOORE or nal dehyde resin 3
menbr Anss- oyvRrcbha (i Bhlrsion pdrticles. After stopping the = 4
heating, the stirring was conti nued for about 10 hours. = 5 After that,

about 24 wei ght parts of 28%82 LION added with

stirring and aboutppe i&; ﬁtﬁ ér?tﬂ; 21c£/fit<-'_75 tolﬁﬂafggéoﬁ(elé“érﬂf Mre

sodi um hydr oxi de was j ust the oas to prepare
m cr ocapsul ei’arwlp’eﬁlt)f clee sunzzé:ros'-popes di rsavmm i Bhastithe companants

m cr ocapsul e%awém@quslpagpng stgﬁecrgﬁg{_.%egf which i.s shown |n Tabl e -
2. 11 <Preparation ersing. St ep)

Exa
A hydr ophobi ¢ sol HIBiFRE r@rstt%tmm%%%t’é EK as tﬂ?@olt@‘%ﬁﬂ%t’?)bn
of dispersing a_;entp_a&mi;ta merﬂyoe,magf or {issted 18eptemtaant y\prqgg-epar@}ghl n

the Ii ke manner as_ipn Preparation - Exa le 2.. . Then; the dis ersmg
oper ati on vvascoé'garor"trbé(] BiErosgopes ﬁ‘ﬁ: h@Sc h@?s‘f%ﬁ‘égtotb}t he - Fentt

form ng agentd,iSV,Ik71 aBe usdd kin mtheemasufactiyepaaad opnEpeculient $D

bt ai h bt d di d
OBUI N et RGOS Lol | EE8 SR 01 R0%pORREIRY 8 g0
resul t's are SHEMPSIPIRD|were m@ufactiepsef areébal Stwpkh 2Be exception
The capsul at i MRS LA dhbdidntd) the I:.h&'afgg' ﬁéts gégstlt@técﬁ 1'11c

Preparation Exanple 4 to prepare rfi crocapsu
adj usted to 91, mamg padfti dihe sicamprREntHU- com@onlyuume@f mme cibtcah ned

m crocapsul eqn-\/@,_r@s red, su

TGP PR | IYBRSRT” Yamppes, of such sompopents, are
Exanpl e 6> f:?cusmg knobs, z9pe EKpepsn teimm;ﬁ%ee%maeloer riiegsoutandh
the 4 lddieerBNPEF &pel %o%ryqpaarsatw@m Exanmel® et £XE6P! thl?_-atbﬁmcuiar

(11 ade nane: SATBr 2 bhAMREISLY EdERInonPLastic. HRvRK PPLiS
prepare i Ccr onapstoes abpfeventf phakkycadayet tirréhtly tfefHbY: va'lﬂ“l%us
measur ed, ¢ nAPRA TR BRd; SVERoRY inalpy menufRgFEraEs. Fhey Tack
<Prepar ati on then@idyantagd?2 of being capabllee plfepdﬁ.stsummrm;:e%tam

carried out i $d,0 Pr parat| e 4 e cept
that a éhélgqesperm ac!gée%taé m? r‘]:F’Z"rdr"]% cfrser?e’ °é'fpc E/%I
15 copol wmh(tdeacﬁe:emnet SUNBREZoREsbe\ix&e Ma’rmietby ddifaged or

Sum t ono Che , S Prap es
that was fi nangfﬁé %‘?Jsltl%%f?gswag 4 ?gﬁneﬁpt):art | 2{,@;6@%@ to Si z«? (fh‘s:%rpieou't I on
of the obtai rﬁeenmwrm@eeeere@emees ang compopestisetiheredorearte exfpagedh
'_SBSh?Wn in W'@u&t chédPges?lforlexampie, 244_?3&5 trfgj arg pogitjoned on

Di sper si ng q\/eﬁﬁcr°s°°PSt &pgel forrinspestion. As usegahsredm, the

Agent Parteeh incroscope J.nchBéEB'ﬁtWe stand and Eééﬁ?h?@ mechanism

D anet er DEVIf?ItI r}é MFA
([errlm ‘f ?’F]"F‘r)°°mp°%t3%“°§6%°!’e B* Stereml(%ct%?%?ml -
sification] U.S. Patent 4, 618 222;] 1Bsued OchblérEX 24 1Ba@
gei 5.0 d%scrlbele Zgrotﬁc%éve cover to Fpreer?%("tgonWE leeé@thngso
2.1 1. 3micsdop® and stal@eepfﬁx Suppbriding \ﬁelse objéct to be. 4.

- -- fibn2to be appiied td. 2he Plastiés in orderPrep. lprevent - -

-y 5.0 ) %amatfe 2to the1 é%;gpaxg x@?s/ by stﬁ&oltc P&?Qzlgé' ! Théz f)llmM:lE- i

}1' 27_ 0.73 ]:Ensﬂgc%e% {‘ﬂé a%ent teica%pégéatgégﬁl for an aﬁtépsfé?&%

Exi stence of %r%@’?%?ﬁﬁ’n@oagemmd B A B EETS

| sobut yl ene-mal ei ¢ anhydri de copol yner 19 r ﬁjmp ) . Mélg MA‘top'XEécp vi nyl
et her - rral el C anhy ------------------

a- Met hyl styrene de(He'lggs ﬁ%ﬁgﬁm%’ﬁ%o et v % %age """ paﬁ For

- 33 - As Wil | be un *e} %”d%gf)n D& ot PEBFS 2t he
2 part i cI e si zZRaigi strﬂb‘utMAﬂt&iﬁM the (¥sp8HEEH | i BRECHs an'g ptaﬁ‘éj """"

m crocapsul es in Preparation Exanples 4 an@/8Bnwe¥FeRYEEIPT . 4. .......... par- ew AS

corrpared W|th those |n Preparatlon Exarrpl es 6 and 5 7. Furtherrmre

o o, o o o, L, I o o -



14 and 2, it was understood that the m crocapsul es of 15
Preparation Exanples 1 and 2 in which the coexistence of 16 menbr ane
form ng agent did not adopted during the dispersing 17 oper ation, had
narrower particle size distributions as 18 conpared with those in
Preparati on Exanples 4 and 5 in which 13 t he menbrane form ng agent
was used together in the dispers- 20 ing. Accordingly, it is
desirabl e that the di sper. e i i out without the
addition of the 22 %e%@é%gv@e#% GEM&SQ The
i crocapsul es accditi npresenke rendnion nredateds to atnt‘arstaﬁteic micro-
characterize i hoWhRg pe(yg%tso 2 t epgt h
dsb q? g e ne élas ic member é&gﬁgggfﬁié Y

of m crocapsu arge-an m crocapsutes are ruptured
by pressur es aFCUMHRE Jengj a static charge, which is manufactured from 26 -

frictigatite Q:'Fx%r%fé?%lsm%atmg plastic. f—'@éf@%bﬁ%@i' QPR phiaek ief
m crocapsul es hardly he color iIs

4
white or sli Q‘H'cllly HH%iRRte acharge of 5000 voltsThe BaH’l éﬁéssﬂ-'-?én 10

di stribution defcdiitig Obh anb environment of (5% Teq ardnid C't'x@mﬂﬁilﬁf?t fkhi)S
relatively I. storag_e st abi |

e. 7 . < s i Th it
nm cr ocapsul e?’t%s charge is,djfsipaded @x)roug one of7offFe™ (’J"I%'r PREFS @fi ng
reaction in prtessuirexroscdpe to geosndi ve recordi ng paper is not inpaired
and the rate of S g} (8)
The bl urring of de}{]/%nll%lb%u Ql]f"nalése@|falnE"J‘ér)LP(i:é'sI}'safg]'é apéi Qapab%énglft F\Jigsl”'g@&’l&gn
paper does n@ttaé'clcﬂjrcm%-’rearThmé@tellmls ararcorvenbiionad 1yf tfeirmtelde
storage of aywngspRgi Qij condictive filler sﬁ@h @sosl:‘hi"ﬁbﬁn &an g‘i'b%%ge

wi thout difficulty. (1 | nexpensi ve.
20 21 22 ZXdiibexs, 29r :Rpwdered metal, @s well ag mpalmsonith

PRESSURE- SEN%%&@M&@M@ER dhile plastics AHQJ. MEABERLRGR
PRODUCI NG THE BACKGROUND OF “THE | NVENTION 5
(1) Field off Jti?eeﬂfnv%%ﬁli'o?ﬁ metal or carbon ayeWehlcknPYR ARAaFeguise

m crocapsul esnd Cﬁumﬁar rdegcrlptidiﬁi A5 BPSE Bt S Olls Dhg pé@ﬁéuéﬁlfiénﬁb‘lyth@rs
recordi ng paper and pr.oduci n

particul arly,*% h8r°§lde ﬂ‘R/feh?l gﬁsFéP&Fé‘?gt Pt eﬁgé?ﬁcé‘p’%‘%l E?iéﬁ&vﬁhé(
met hod for Iew. PEnedecianplieheof aarepolipmels Matrioea pstd ehc ha\teslipb&hhwel y

11 Iarge | agpt egg an articl e disgri-

buti on and ar%e eFS ﬁlﬁ‘ e%t ?% cé gé’ opllﬁ%'gwgt op%srtyS€ %LgRﬂ: I"(Z)St""]t
Descri pti on-clissipative p\plymgns avallable frovard.dus diomﬂlsloh Company
pressur e- sensa,tavarreeceﬁétagleﬁfor uB ehhehS Ly TOhIEES Pokiget iR

For exanple, a colorle ron ona Ve col or
forning agentSt¥rene (Afki naalgicardrons t@%ystymemef@m?ermpdn;led

di ssol ved i né)&ﬁyphenﬁléﬁéV%&m@%éi‘ﬁnéﬁé ai neghSOokNbE@Raif3 1807 FBGup N2

m crocap- sul es One, surface of a sheet of paper is_applied with

20 t hese Fhaticagifsipating aldovs o6 a‘%?heﬁxmla? i34 p@peﬁtazjlc

is applied wa&mﬂwtﬁ@mw&eﬁl %rﬁ&%@wt(ﬁea@s@quta%ng?%smg the
I norgani ¢

referred to eve ch_as an agi
subst ance, a%bﬁ/(r)é’r J ?iﬂgsr aﬁﬁ getre 121 %n¢ c%?’bb??l PS gtptdc
whi ch pr oduced:asswaunwon tieechoplastids 2Qare tahelalamaea colfonf OF pEBM.

When the rec er| d e t urfaces, of the
above set of %Yg% ee S%Ilas%:.cs of 25‘29 ’West% ff a% f cated in 1

are put togetEt\eams\anleleo f bodianal. Iocatrh@sessplastacs Rave apphltédnha the
pai red sheet s;5§ L Sbys ngafﬁéfgtgﬁé'fﬁg aécumulglf?éhcgkes{:gp. gséhgg )

The recording rrecha smin € pressure-sensit i ng ter| al
of this type 3% wekh aparaphély dissipating anysareumuppitiedd ahvandss surface

of @ sheet of paper ar psErpTIONON SHEDPREMERNEGS SdbEIMENRAIW I LI Ng of
typewriting to 8 release the color crocapsul es’.
The 9 sol ut i ofhe oRPaP nFRRt ROt okRPLS or AePteResfPausingnringsw blRdy10

the col or devebwperamy H%W'd@ﬁleﬁ:@' foxca BEeEQ%m@EQ%rsco%L simiiRgetoof
I now ant her type

paper to prodyc 6\: col.or.
of recording %é%% aught in |Lh' Shifatertte 4 &80 5% @ndo kben forisdngakobs
provi di ng suchf aa 14tand coHimilépr RoNgtREREhatHwgREr enappl s ed dpasithendt, o

one surface 15 of a substrate paper 16 Vari ous net hods
for pr.oducing the mcrocapsules 17 - _ for use in the preparation of
pressure-sensitive recording 18 materi al s are hittihés the EedEsaM shest
exanple, a solution of 19 a color forner in a hydrophobic solvent is
di spersed with a 20 di spersi ng agent and marrbrgﬁles of syg*lt‘}hq;p\chjg@m n
are formed 21 over the dispersed particles

particul arly, in the met hod d| scl osed |n 23 Japanese La| d Qoen Patent

A N A N A o o I 1 oy



7 ~providing mcrocapsul es for preparing a pressure-sensitive 8
recording material having excellent color developing rate 9 and col or
density. 10 It is, therefore, a first aspect of the present
11 invention to provide mcrocapsules for pressure-sensitive 12
recordi ng paper which is characterized insthat the arith- - 13 nmeti cal
mean particle dianmeter of the mcrocapsules is in 14 the range of 3 to

10 [err] m and,, 7i20 ,teus Cuwereat mgreaei&hclxeolsdé@ ulfing Elieduddeiion fmken

fromthe sid ge r.ticles rati o ,of the dianeter, at 25%
val ue to the?l&%a’@e pri:tf‘ggé% ﬂbitéme‘galfﬁe“‘l Dt Engddeering . A aktdicshe

ratio of di amhiese gla&¥hc Mlemberydfica twidieschbpeched at sta¥ihngd omnot
less than 0. n t t ard.d |at|on o) he rficle |ze

di stributi onglﬁs‘?% ‘1;0011@5 ] dr: a?aﬁgg 5131? 3 it ’Zgy HFiess e a"‘ﬁ1e

di aneter at S5e@ondsue usinche Fadadadt i TGStZZStandlaa.‘ldl aloa ‘g zenetiledd | b1gj on

taken fromt o) 3 r is.t val ue .an V.0
basi s dlstrl%&tlgﬁﬁah%CE?ﬁQSétea }gge%%§+§ éﬁ%%dg%ﬁ &ﬁﬁﬁﬁ?ﬁ1Ed50@b
dianmeter". Zhrough the metad sé@éﬁ&lagpeﬁhaf)t ttlwe Phesanoundedt inetdks -
the 26 Grahacapsul egy, egfefge aE% ufl' 2l agheChple N WL Ner  are

1 m crocapsul,es are thos rep are form ng synthetl resin- 2

" menbranes ov8isEi®akad idixac (ﬁpzﬁhﬁrﬂﬁﬁﬁméﬂdbweﬁabpetsnd supponhxpga

col orl ess or ahlaghﬁlegbgrc@ii,eel ectépgrgggatdé@mqlleatéld on SHHE | ¥ &
di spersi ng agent third aspect of the present |nve |on

is the 6 °HFEFbéHH%u?¥§pFﬁ°?hé°§B§9@gs€éGﬁE 2redissipated thaough

di spersing aghm:metamlmSobuk&bpéefﬁBhelﬁnanhbﬂv(ﬁbvék to €RBOGHRINGY¥q its
nodi fi ed pro%gggla (g synthetic resinis 9 an amno resin. 10

The fourth aSpect %Ql present invention is 11 that, in a nmethod for
pr oduci ng nlcrocapsules for pressure- 12 sensitive recordi ng paper
conprising the steps of dispersing 13 a colorless or light colored

el ectron-donative color former 14 solutioninto water using a

di spersing agent. and formng 15 menbranes of synthetic resin over the
obt ai ned di spersed 16 particles, the inprovenent in that the nenbranes
are formed 17° over said dispersed particles which do not contain
substan- 18 tially a menbrane formng agent. 19 A
further aspect of the present invention is an 20 0/ Wtype emnul si on of
a solution of a colorless or light 21 col ored el ectron-donative col or
former in a hydrophobic 22 solvent, which is characterized in that the
arithnetical 23 mean particle dianmeter of said emulsion particles is
inthe 24 range of 3 to 10 pmand, in the cunul ative particle size 25
distribution taken fromthe side of |larger particles, the 26 rati o of
the dianmeter at 25%value to the dianeter at 50%

-7- 1 value is not nore than 1.25 and the ratio of ‘the dianeter at
2 75% value to the dianeter at 50% value is not less than 0.75 3

and the standard deviation of the particle size distribution 4 isin
the range of 1 to 2 [errlm 5 Still a further aspect of the
present inventionis 6 a method for producing an O Wtype enul sion of
the solution 7 of a colorless or lIight colored- el ectron-donative col or
8 former in a hydrophobic sol vent, which conprises the steps 9 of
m xing a colorless or light colored el ectron-donative 10 col or fornmer
in a hydrophobic solvent with an aqueous 11 sol ution of dispersing
agent to give an-apparently uniform 12 state of mxture in a
prelimnary dispersing step, and then 13 - vigorously stirring the

m xture. 14 DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15

This invention will be described in nore detail in 16 the foll ow ng.
17 The color former solution used in the nethod of 18

the present invention is prepared by dissolving an electron- 19

donative color former into a hydrophobic solvent such as 20 aromatic
hydr ocar bon sol vent. The color former is not+ 21 especially limted,
so that known compounds can be used. 22 For exanple, triaryl nmethane
col or forners, diphenyl ethane 23 col or forners, thiazine color
formers, spiropyran color 24 formers, and xanthene color formers, are
used. More partic- 25 ularly, the color former i ljfied b
Crystal Violet 26 Lact one and benzoyl Leuconet hyI@n%%ﬁJ&e}.eHacem%t sheet-
- 8- 1 - The aromatic hydrocarbon solvents in the ab 2
hydr ophobi ¢ sol vents are exenplified by diaryl al kanes RBaieh X ¢! @ﬁ
phenyl xyl yl et hane, phenyl et hyl phenyl et hane and butyl- 4

d|phenylethane aIkyI naphthalenes such as dllsopropyl 5 naphthalene

N 1 I [T 1 o o o R 1 . ~ - M
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1 ~ enpl oyed which increases the cost for the ororessi ng

The tenperature of dispersing is one of inportant _ factors The
tefperature is preferably in the range of " 10 4 qqd)re
preferably 15 to 40[err]C. If the dispersing 5

|l ow, the fluidity of solutions ina 6 4 di spersi ng

whi ch exerts a bad influence 7 rel ative to the particl e d| str| butr on.
Therefore, ijhdtS ot fossible to control the particle size and to
narrow t he 5’ * CJta?lcee size distribution. In addition, if the

t enper ature 10 1P AsTisEOREgRe .t havdomt Potbhﬁgcbivpamembbe' sonpeicted
difficult bgseyee reided Sél?ééé i8fé! €8 la% dat R
and . 12 bblgs are taken in thew Iquid, accor aec{ %% % '

stability of° arf@“’dr“éﬁé’r £iogn el"é“‘llo‘st“gaﬁ&mﬁ’°“ﬁé‘rtr50\ﬁe|§§rlttrlcﬂee t°1¢amag%|bﬂe

di stri buti orstesrinotclier@bs Al wrilch &:Empr:.ses said pld¥rid Mahber 'Eeh'?ﬁ%
di spersion d e _of _the_agueous, sol ution o

S on the

di spersing & g"oe%eqh ho%Vegre ‘glfSIPa%lQ/%l u‘eh?’net’he ?Eﬁgecof chaxges 4 a¥s s
preferabl e irapidly iBissipatsed| tipenghi said ¢8nductive membexThe pref erabl €.
stirrers for usednt | r . _proce re .conventionall se
honogeni zer s becaéuse Fh %%%&lp%an"ﬁ?%%l%‘g ?ﬁe%\ilagmnolt d‘i"ﬂ?rgdpt aylé t he
honogeni zer qqrxdtgztlve nemisexois metalcylindrical vessel having a certain
vol ume 23 A vvr | tagi a essar,y, a
24 plurali t\;,/\@of agi tatc%\résq% ade%sé}:cr?ltr?\fr\’h% CEB Ega?(%)"t g‘tr on%‘FP%%Ee&a
of the agitRLiafkFis attmbemdcmmn%p@re@n@nccwar fidhercan 26
optionally cont rof | edpy nikecthape o ﬁﬁjﬁ'x t
- 12 - form of a flat pl ate <%(Fste lrl?&antre}ﬁ Wh?ﬁeéﬂys&lh
2 appropfr’i &F sy RArbom. "Wth regard to the dispersing
vessel, the shearsng a ﬁn:tcros@o@i@taﬁcdﬁd]ﬁa@l fsetah i ﬁglﬁﬁétaﬂnms%‘i%) to
the i nner %fl rdJ aneter of the dispersing vessel, is preferably in the

range 11e4 i me ]rs necessary to select a proper val ue 7
concer ni ng t he diGnet Ar mifcrdisspyresiagronrding . toFeladmap! ewher8in saifd t he

. di anet er nce_of fluidis . pwered.and the
particles i r#]ro%éi\a}éeg’g%’l‘ﬁ?fo f"E%SSﬁ a-fFatic &%t%ﬁsbasjsﬁﬁ%sp%’%r
result, |ar@ndismtatbn dpissipating pdlymerin a vvr de particle size
drstrrbutron are sonegi JH:I‘JCL ven when.a | ar,

di anet er vessel i usédm%gf% %@rde lo? propér 26 1'a ?%F%lgaﬁ %
formed by acﬂﬂ%ﬁ%lmefmbemcomprmseagaanAmxrplqlame:stand eansdnheremtdiyt ai n
uni form sti rdisf@lpatﬂ&e polﬂ?ei' h@l%@f&egaEHeryﬁﬁn the dianmeter of a

1 .

di spersi ng vessel 00 Sha he turbdl ence of fluid is too
large and air - Ht}lﬁﬂ°€§°£ee %%ﬁil-’?ﬁot?hél?rlqluﬂd pierein s@aid

Furt her nor e, 1ﬁH‘e&-érwltptclmlsD§af1£@d FORPRET h.sestat ﬁ@te c3560Pebpi.0Ns not
novi ng, are Irablge to,occur_in the corne bott om portion of the

di spersi ng vessel® dur PnHIFESCOPE acc%’{‘h‘?‘? n§° cllﬁld‘r der WRPESINJ Spd
formation ofpkasticleassihbe? 2compr spaseElebtrasittAssbl 206 psppke the bottom

portion of - dis- 3 ing_vessel rotr ded .downwar ds, su¢h as |n t he
shape of 24 1(ain |hv@?§%§sggﬁs 8FCR ecFlh"e’rﬁ\s\jg cYRerefp, spid

enabl i ng alastic onemiser tig hee Isddy rc':mgeabj ami@saxiﬁb ¢beeppr adjustmentt he
26 bot t - 13 - 1

Wth regard to t'hem'rot a:t?%%%?n%pﬁjéﬁgof the stirrer 2 in the dispersing
vessel, the perr priler alA spkeresfope i ac¢onding to dlailesids whepetiansaid n -
general inoF d On N804, 0
reduce the t| ne I:eng %“%P Bﬁﬁrléegr at %}att' %?%‘eﬁlp%%%éfyéeg lgm
preferably i3Pd e $Eagke @155113%)?1‘19 Polymenisec. The peri pheral speed can

be calculated 713, Wch%‘?osQfBﬁﬁi a@edfdinfto claim 11, wh th S
dierr]n/ 60 9 eri heral985peed (nisec)w greldlr arreatrer of

10 stirr} rﬂlar&%anl(lrﬁya?rﬁ seid plas $EbfameBBeEd (rpm). In the 11
case of a snall Size FpmictdsScopdad®drdi oS@P@ﬂmOiza whérein shii |arer

is preferab ther e of 3,000 to 15, 000

described a oJi/esq" ’%% agdar%toa&q orPi 8 ig Staﬁé&ﬁ%ﬁiﬂfBPchét

di spersing oxfb%atemlvétdvmm;tytofsleéé thandeei sabbadghat a prelimnary
di spersing with a | ow speed 16 stirring is done in the initial stage
with | ow speed stir- rngbecause the two I|q ds . ar ven

e un
mxed in the 18 |n|t|aI , hi gh ﬂ%éﬁ”é‘tr ?9?@“‘%/’11 sheet
carried 19 out. Wen the“i‘lﬁll @JH ersing is not s ffl cr _ ,
20 is inpossible to obtain e Size dagtri but 2397

The prelimnary dispersing is carried out with a rotational speed
gener aI I y |n the range of 1 000 to 2 000 rpm and nust 23 be conti nued

M L T




24 The usabl e nmenbrane forning materials of synthetic resin are 25

exenplified by nononers of urea, nelamne, formaldehyde. In 26

addition, the precondensates or nodified products of

17 1 ur ea-f or mal dehyde (nethyl ol urea), nel am ne- fornaldehyde 2
~(net hyl ol mel ami ne) or urea-nel am ne-for malkdehyde can also be 3 used.
In the preparation of an aqueous sol ution of nenbrane 4 form ng agent,

a proper quantity 1of, the ofiiSRaSgY mdpﬁ% 2 claf‘ﬂo‘ig ﬁ%ﬁ&fézﬂmﬁf“ -

i sobutyl ene-mal ei c anhydrlde copol yner c¢ . The ad

of this i sob@®fylsid RliwBial HihcpmRieises EleEBEBﬁ}PferAPS ERE0{&Be0us

sol ution of nenbrane form ng agent 8 is desirable for the reason that
the formation of resin 9 menbranes is accelerated and a part of the
copol yner serves 10 as a nenbrane form ng conponent. 11

The above-descri bed pol ycondensation of an amne 12 - W th formal dehyde
can be carried out through a well known 13 nmet hod. For exanple, it is
preferable that the reaction 14 system of am ne and fornal dehyde is
made al kaline. The 15 reaction tenperature is in the range of 10 to
95[err]C, and 16 preferably 25 to 85C. The nolar ratio of

formal dehyde to 17 am ne such as urea is in the range of 0.6 to 5.0,
preferably 18 1.0 to 4.0. The reaction time is selected fromthe
range of 19 10 m nutes to 10 hours. 20 Through the
above-descri bed process, the nmenbranes 21 of synthetlc resin are
formed over the dispersion particles 22 of color fornmer solution,

t her eby obtaining the mcrocap- 23 . sules for the preparation of
pressure-sensitive recording 24 paper. 25 The particle
size distribution of mcrocapsules 26 whi ch have hltherto been used
for the pressure-sensitive - 18 -
1 recordi ng paper, is considerably w de. Accordlngly, there 2

exi st the capsules of larger particle size and those of 3 smal | er
particle size in conparison with a dncirnhLe_Lange 4 in particle size.
The capsul es of excessively snall particle sizes are buried in the

spaces anong fibers of 6 lacedn t he binder for fixing
capsules to the 7 substrat I he buffering agent to
protect 8 capsules fromthe ight load or friction, so 9

that the smaller capsul es cannot be ruptured or even when 10 they are
ruptured, the color former solution does not run out of capsul es,
therefore the excessively small capsules 12 cannot contribute to the
devel oprment of col or sonetinmes. 13 These cause the | owering of the
rate and density of color 14 devel opnent. Furthernore, if the
gquantity of small capsules 15 is large, the use quantity of the
menbrane form ng agent 16 must be increased because the surface area
of capsules 17 i ncreases. 18 On the other hand, .in the
case of capsules having 19 too large particle dianeters, the resisting
property to the 20 pressures of weight |oad and friction is |owered,
so that 21 stains are caused to occur due to the partial color
devel-op- 22 ment in the surface applied with a color devel oper, which
is 23 difficulty used sonetines as a pressure-sensitive recording 24
paper. 25 It is generally accepted that the nmean particle
26 di aneter of capsules to be applied to upper paper of a

-19 - 1 ‘pressure-sensitive recording paper is preferably |arge.

For 2 .exanpl e, when m crocapsul es of |arge dianeter containing a 3
col or former solution of high concentration is used, nmuch 4 col or
former is rapidly released to the surface of color. 5 devel oper, so
that the color developing is rapid and dense 6 to enable to prepare a
pressure-sensitive recordi ng paper of 7 hi gh col or density.
Accordingly, it is considered that 8 m crocapsul es having a | arger
particle dianeter is 9 desirabl e, however, if the particle dianeter
is too llarge, 10 . t he hydrophobi c solvent containing a color forner
runs 11 widely to produce large blots, so that it is inpossible to 12

produce cl ear images of chara " “ﬂﬂ Ituu |y, the arith- 13
metical mean particle dianet e mmluua HI sul es fOf is ¥he 1 placement sheet
pressure-sensitive recording pdpef ih the présent invention f

the range of 3 to 10 [err]m preferably in the range of 4 1% to 8§$n1
When col or devel oping property is regarded as 17 DmpOrtaﬂt3 MAR 19
particle dianmeter of capsules is nade |arge. 18 Meanwhi | e, when the

preventlon of staln |s regarded as 19 |nportant the partlcle dlaneter
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17 CHI OPET E-20, nade by Chiyoda Petroleum Co., Ltd.) as a 18

di spersing agent and 528 wei ght parts of water mere m xed 19 t oget her
:to obtain an aqueous solution of dispersing agent. 20 (3) Dispersing
Qperation 21 A separabl e flask of about 2,000 m was put in
a 22 . water bath and it was maintained at 40[err]C. A high speed 23
stirrer (trade name: TK HOMOM XER MARK, émade by Tokushu Kika 24 Kogyo
Co., Ltd.) was put in the separable flask. The whole 25 guantities of
previ ously prepared hydrophobic solution of 26 col or former and
aqueous sol ution of dispersin ICROSCOPE

- 23 - 1 fed into the separable flask and a flat plate was set near
2 the liquid surface to avoid the splashing. After the liquid 3
tenperature was raised to 38[err]C, the stirring was continued 4 for a
while at a rotation rate of 1,800 rpm After the 5 prelimnary
stirring in which a turbid state was observed by 6 " naked eyes, the
rotational speed was raised to 10,000 rpm 7 wi t hout delay. The
tenperature of the water bath was 8 controlled so as to prevent the
tenperature of dispersed 9 quuid di d not rlse above 40[err]C

Through the above-descri bed ABSTR2 ur;.u,nnn OSUREsed | i quid of about

5 pmin nean partic ' I %E§§

snmal | - quantity of t% oxg)c;sal npedéj | spers | qU| % nerits ssucs?aﬁﬁ "H°?S’f
test and it FRYSHS ahed rdngs @re renderedarbishatdf PK wRing

el ectrol yti c steltild oeharibe d)fésipéEingS plasﬁae:ﬂ&tﬁﬂgl dhswadreagur ed

using a Coul ter coynter .TA-11] a Coul ter K.K.)

W thoan orif FEEVERESHRY Rhestils, o ShERcmrtinkafESl mib=aitants fafh
Tabl e 1. 18espec:|(a02msuhaetuil StrepthelmanufddruPecpmadt imspeictimror alﬁe
-Form ng Agen Q 0] a

parts of thsem%. t?roenerthtcrte%%sent’hé;r:rgdgar?;b%%lg %%"F%fé‘? Bgdeé%?%\f\se#% t parts
22 of neSEHtIE QhAaIRSR- grade, above 99%purity). Then, 143 23

wei ght parts of 37% aqueous sol ution of formal dehyde was 24 added and
the reactiron was carried out for 20 mnutes in a 25 wat er bath at
60[err]Cwith stirring. . After the reaction, the 26 reaction m xture
was cooled to 35[err]C to obtain a prellnlnary

- 24 - . 1 condensati on product as a nenbrane fornlng agent. 2

(2) Capsulation Operation 3 The previously prepared ~
di spersed liquid was. put 4 into the separable flask which was used in
the dispersing 5 operation and it was stirred using an ordinary
stirrer. The 6 whol e of the nenbrane form ng agent was poured
gradually 7 into the flask along it inlet wall. The separable flask
was 8 put in a warmwater bath at 60[err]C. The prelimnary condensa-
9 tion product of nel am ne-urea-forml dehyde was reacted for 3 10
hours after the liquid tenperature was raised to 60[err]Cto .11 form
nmel am ne- ur ea- f or mal dehyde resi n_nenbranes over the 12 di spersi on
particles. After stopping the heating, the 13 stirring was conti nued

for about 10 hours. After that, deﬁwﬁ $ej ght parts of 28% -
aqueous ammoni a was added with 15 g nd about 7.5 weight parts

of 20% aqueous solution 16 of de to adj ust the pHto 9
so as to prepare 17 m crocapsul es. The particle size distribution of
the 18 obt ai ned m crocapsul es was neasured, the result of which is 19
shown in Table 1. 20 <Preparation Exanple 2> 21 (Di spersing Step)
22 (1) Preparation of Hydrophobic Solution of Color Fornmer 23

A hydrophobi c solution of color former was 24 : prepared in the like
manner as in Preparation Exanple 1. 25 (2) Preparation of -Aqueous

Sol ution of Dispersing Agent 26 ~ An aqueous sol ution of

di spersing agent was : - 25 - 1
prepared in the |ike manner as in Preparation Exanple 1 2 except that
129 wei ght parts of CH OPET E-20 and 458 melght 3 parts of water were
used. 4 (3) Dispersing Operation 5 : A dispersed |iquid
was prepared in the Iike manner 6 as in Preparatlon Exanpl e 1 using

t he above obtained hydro- 7 phobi ¢ sol ution of color former and the
aqueous solution of 8 di spersing agent, in which tHesnete paiegempen sheet
di aneter was 9 about 5 [err]m Its particle size distribution was
nmeasured, 10 the results of which are shown in Table, 1. %1 wa;;ﬂ
(Capsul ation Step) 12 (1) Preparation of Menbrane 8¥h1ng Agent 13

To a 500 m beaker were added 203 wei ght parts.of 14 60 wt. % aqueous
solutlon of nethylolnelanlne (trade nane: 15 SUM TEX RESIN M 3, made

[ e ~ o 1\ A r—- A~ L e e 4 NI M PNIN——r= =~ N



&

10 pr epar ed. 11 | n-t.he fol l owi ng, the cases in WKrphzehe
menbrane 12 form ng agent was added during the dispersing step will be
{3 described. 14 <Preparation Exanmple 4> 15 = = (Dispersing
Step) 16 (1) Preparation of Hydropholkic Solution of Color former 17
A hydrophobi c solution of color fornmer was 18 prepared in the |ike
manner as i&;r yaration Exanple 1. 19 (2) Preparation of Aqueous:
Sol uti on of '@E’grsi ng Agent 20 - An aqueous sol ution of
di spersi ng agent was 21 prepared in the |ike manner as in Preparati on
Exanple 1. 22 (3) Preparatiqon of Menbrane Form nét; gent
A menbr ane tor mi Adnistpscerefar exapyining gompoRents sepsitiverte dam gﬁah)‘léﬁat'&sdﬁ‘ges
Prepar at i Othdwriyal Sorlductive® metal n'ﬁc%sdapé Pire 'oBHn% # idinjetlion-molded plastic
A separabl e flask of about 2, in
- 29 - nicroscopg t part lﬂ-ﬁﬁem |‘Q Q@y HQ ad n@ﬂ"‘htc“!qeer‘f'ﬂ'ﬂem sald; plastic
speed 2

muc?éécb{é’ (f# Eéﬁé?stgaé&nt ReVENeatieRn Mﬁaﬁl asnﬁﬁﬁ@ﬁg kéiﬂ"é Kalie

3 Kogyo Co | n the separabl e oI e
quantiti es digsi t@’?lRﬂJﬂ'\"?’ i?r tadic igh G@Gﬁl%@'@ﬁld!ﬁslpélﬁdoﬂ“o'-!gh said semwve
former and aqueous sol uti on of di spersing agent 6 were fed into
the separable flask and the nembrane forming 7 agent was further
added. A flat plate was set near the 8 liquid surface to avoid the

spl ashing. 2 Afteg ﬁ\l&oédoﬁé”ébcoﬁimg totﬁéiﬁﬁhat\hﬁé?elhe@éi@ Slaskiel éftlgmﬁr’&%s an

stirring was continued for arotatlon ra

After the cﬂlﬂ@tmﬂqtad!enetsme%?alvmh @dsammw rdissinative polymesodisp

rapidly. Tthéreinl2 tenperature of the water bath was controlled so as to
prevent the tenperature of dispersed liquid did not rise 14

‘above 15C. Through the above-described operation, a 15 di sper sed

liquid of aout £ ﬁ@ds@oﬁé‘ﬁc@aﬁ?%ré&lﬁ{ -3 Wh%l‘gﬂ 3hid plastic patas £ Bbdy %S%r

17 e obt ai ned di spersed liquid, the

particl e sicraxil eqvertﬁqugnemomw%mnﬁnwe | i ke manner 19 as | n
Preparation Exarrpl e 1 The results are shown .in Tabl e 20 2. 21
(Capsul ati on St % Capsul ati on Operation

previ ousl y %rep E!F’BF%‘-'LP@ mgc}&cl?"e&nwaﬁwm there is a P"P"ﬁgyphﬁa'ﬁﬂ?&?'ﬁﬁ@’t
form ng agent was put into a separable 25 flask and it was stirred

\l,JVZIt 2? ggt ﬁ | nar g}slqt:rlpreéoepﬁ.@pcor rde ing E) claim 4se arre%bsla?d Hastlc part ?lag ‘étsdorc') t% d/veégn .

1 reactstétm diRay Fate at $5%Gulative@hurdidity Bf lBss\thal 10@8dbrdsl Ng the 2
tenperature to 60[err]C to form nel am ne-urea-fornal dehyde resin 3

nmenbranes over the dispersion particles. . After stopping the 4
heating, tig stia mimsm #RBiding Hoctidiay 1,aieiéin kaudfmaﬁcsmss:ﬁauve pofyinieiTis SRt |

and-about ' T8 GRRBHPD frace BB R ORo8ts <ol ution of sodium |

hydr oxi de was ‘added to adjust the 8 pH to 9 so as to prepare

m crocapsules. JThe particle si.ze di,stribution of the obtai

i crocapsulﬁs we? igreseqpe. gocording to c'afrﬂe e s@f‘] REF@%"? ?Wﬂﬁerﬁe‘*@ﬂ e
2. 11 AB3-4200/SDi (tradérmank) a3 Hereinlisfore defihéd.sper si ng Step) 13

A hydrophobi c solution of color fornmer, a hydro- 14 phobi ¢ sol ution of
di spersi ng agent and a nmenbrane formng 15 agent were prepared in the
| i ke manner as in Preparation 16 Exanpl e 2. Then, the dispersing
operation was carried out If-remmjeie e:zq st-ence- e-f« t he’ menbr ane
formng agent in the 18 | _I i‘%‘ef n‘ah%gg’ N1y Sy ep’a’r atiqon Exanple 4 to
obtain a 19 di spersed’} I1qﬂf563m“‘Wt1Pf‘ %ga'rﬁ ¥t e dbt ai ned di sper sed
20 liquid, the particl e gl z%‘fﬁﬁ‘%t rill’ﬁ;%'rloﬁ Yekifdasuried and the 21
results are shown in Tabl el2- DEmings) {Ragsdul-obi BiBedrep)l 23
The capsul ation was carri e@l Gubbitract he: paged -Srefenpaged 22 as in
Preparati on Exanple 4 to ptepare m crocapsul es that 25 ”mmml”]m”

adj usted to pH 9. The parti cleswzep@@;;pfbu¢V1]:nz'6 i on WHHII’
m crocapsul es were neasured;the resutt

—

- 31 - 1 of which is shown in Table 2 2 <Preparat| on Exanpl e

6> 3 : The preparation process was carried out in the 4

like manner as in Preparation Exanple 4 except that a 5 di spefleBg5F - q‘
agent of methyl vinyl ether-maleic anhydride 6 copol ynmer (trade nan"a

AN- 119 BF, made by GAF Cor porati on) \‘\{a @cd to gae are
m crocapsul es that was finally adjustddis i§ the rep gt e particle size
di stribution of the obtained 9 m crocapzs Ieﬁﬂ §) measured, the result
of which is shown in 10 Table 2. pakd: eparati on Exanple 7> 12
' The preparat| on process was carrl ed out inthe 13 I|ke manner as in

. p— . 1 I T oy Y
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'3 <Preparation Exanmple 9> 4 *. =« Usi ng the m crocapsul es

-of about 3 ferr]min particle 5 - Size. as prepared.in the Ilke manner
as in Preparation ' 6 Exanple 1 and an upper sheet of * -: .= . "
pressure-sensitive recording 7 material was prepared in the I|ke
manner as in Preparation 8 Exangl e 8, and also in the simlar

manner, the color 9 devel opi ng property was tested. The results of
the test are 10 shown in Table 3. 11 _ T a
ble 3 1213 ANTISTATIC MEGRQSCOPE Col or Density (%
Preparation Particle 14 Exanpl es . D anet er " After

Af ter After 15 ([err]m 3 sec. 20
sec. 60 min. 16 [After 17 Capsul ation] 18 Prep. Ex. 8
5.4 .79 85 87 19 Prep. Ex. 9 2.9

76 82 : 85 20 21 22 23 24 25 26 :

- 35 - 1 As will ‘be understood in view of results in
Table 2 3, the microcapsules having a |arger mean dianeter in 3
Preparati on Exanple 8 excel in the col or devel opi ng property 4 because

both the initial color de“%%&zuﬁﬂﬂnﬁﬁsghaﬂéb;§§LQSq§h den5|ty of, them
are high as conpar W th those 1

In addition,’ mﬂ'gfﬁ’s'eﬁF?HFﬁelbaY ¥ R é'?°m%°"e“t§lﬁ‘é? m with
t he nicrocammtézs amdneyepibcérriﬁys arEWrendefednaEtmﬂﬁatﬂh hywhstﬁgsta|n

t he | 0
P esture. s efti €Y crlifae Caiss pRINGS BlaltibORRCH SR UNEEERE" & |
Furt her nor econventional plastdsns.cs Swchabaptistatic mi%hGSQOPBS\mxﬁ

under st 00d ddipdcfAIP1 Pl WsRAMASULRS tofe ﬁénufa&wrahaomféﬁa&s nl gpd 2
in which the ‘coexis ence of r r m ent 'did not adopted
ur§ ng.t he SAREHQRERCEaTS uhigh, aXfoRasdy \ARRRARA" B | PEPESURS, £

di stributi cstattbc dBargesconpared with those in Preparation Exanples 4 and
5in which 19 t he nenbrane form ng agent was used together in the

di spers- 20 ing. Accordingly, it is desirable that the dispersing 21
operation is carried out without the addition of the 22 menbr ane _
form ng agent. 23 - The microcapsul es according to the present
i nven- 24 tion are characterized in the follow ng points: 25

(1) The strength of mcrocapsules is |large and the 26 m crocapsul es
are hardly ruptured by pressures of |oads and

- 36 - 1 friction in the uses. 2 (2) The

aggl oneration of mcrocapsules hardly 3 occurs. 4 (3)
The color is white or slightly colored. 5 (4) The particle
size distribution is narrow. 6 (5) The particle dianmeter is
relatively large. 7 (6) The storage stability of

m crocapsules is 8 high. 9 (7) The col or devel opi ng
reaction in pressure- 10 sen5|t|ve recording paper is not inpaired and
the rate of 11 col or devel opnent is high. 12 (8) The
blurring of devel oped imge in pressure- 13. © sensitive recordi ng paper
does not occur and clear imges 14 ~ can be produced after the storage
of a long period. 15 (9) Capsul ation can be done w t hout
difficulty. 16 (10) Inexpensive. 17 18 19 20 21 22 23
24 25 26 ' 1 VWHAT IS CLAIMED IS: 2 3 1

M crocapsul es for pressure-sensitive recording 4 paper which is
characterized in that the arithnetical nean .5 particle diameter of .
said microcapsules is in the range of 3 6 ~ to 10 pmand, in the

currul ative particle size distribution 7 taken fromthe side of |arger
particles, the ratio of the 8 di aneter at 25%value to the dianeter at
50% value is not 9 nore than 1.25 and the ratio of the dianeter at 75%
value to 10 the dianeter at 50% value. is not |less than 0.75 and the

11 standard deviation of the particle size distributionis in- 12

the range of 1 to 2 pm 13 14 : 2. The mcrocapsul es for
pressure-sensitive 15 recordi ng paper as clainmed in Claim1l, wherein
said 16 m crocapsul es are prepared by formng synthetic resin 17
menbranes over the particles which are prepared by 18 di spersing a
colorless or light colored el ectron-donat |-r\Leﬁ1131&o repxgdjemwmstieefon using a
di spersing agent. 20 21 e nlcrocapsules for
pressure-sensitive 22 recording paper -as cI q? aim 2, wherein
said 23 di spersing agent is an |sobut[ybtene § g‘h ydrl de 24

copol ymer or its nodified product and said synthetlc resin is an
anlno re5|n 26 1 4. In a nethod for
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