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2| 1. “Resole” and “resin” formation in poly-
condensation of phenol with formaldehyde.
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3! 2. Photomicrographs of phenolic resole droplets
(top) and resin beads (bottom) produced by O/W
suspension polycondensation, using gum arabic and
guar gum stabilizer. Actual particle sizes are recorded
in Table 1.°
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& 1. Effects of Gum Arabic Stabilizer and pH on Parti-
cle Size of Phenolic Thermospheres Obtained by Sus-
pension Polycondensation9

Stabilizer Effect pH Effect
Gum Arabic | Particle Size H Particle Size
(%) (pam) P (4m)
0.5 58420 2.8 7535
1.0 27+5 32 38+20
20 13+4 4.1 207
6.7 104
e
HO ~~~~OH + OCN "R=NCO + HOCH ;= C = CH;OH
,[l COOH
s
OCN ~~~ ¢ NCO
COOH
E’Nﬁo 3 Neurafization
?“ 3
OCN w(i NCO
€00 ‘NH*E ,
Water Dispersion @, Diamine  (Chain extender)
g
NHCONM NHCOO ¢~
COO ‘NH ‘@) ,

8| 3. Reaction mechanism of the formation of aque-
ous polyurethane dispersion.

544 we o8 7iAe R Wbl shssl €
. a8l 34 Eelee d= £33 3Ry A
24 B A7 d7Fd TR NERg By
o} o] FAHAMAME= ZEYH o)exME AT
2N F3 FAUE ol &3t g e AITIA
Hog BAAA Y AMgo] Hg A ).
dutdo g, Z9-YerE FEA A o AMRH
£ o|2aFEL =A carboxylate®} sulfonate®
oA 24 YA AR o], F
ARET] AA7H olFFE XA U] "WEd
AR} olx) 1, PRETI] HEH (repulsion)o] 2
£33 Hol NS FASA He Relth &
A Aol HAL 3l f3H 93l o] Foix]7]
g2, PF7)= AEEE TR T EE w9 o]
255 o o FEA YL gAEE, M
AZAE HrBIAM A FIR=7A RS AR

489



o A4 F8e gFAEs 9 2717 0.1~10 um
Az2 ARHEE FAH W54E -G ojeaF
oy} SAEFEE 2L YA & aA ESdw
o] B ol& YAtz BEY] AHME HAHE AA
Ag A7 Folof sh=d], g9 dge =g
Eeve] 72 9 84 gdv)d o AR A
ot fE3<QJ O/W aAA 2+ polyvinylpyrroli-
done(PVP)7} dutd oz Algdr). =glZa|ne]
w7t v & Afdle dAEHE Lol 3
71 984 S4AE He = okt

ugkA polyamides(aramides) 9] M2 w3k o}
ARE e LA W &I g3 BadA ¢
gog AYP=dd UdoAA &g ztn ok
grlole} =, ojgtelote] AFAES QA di-
amine® diacid chlorides®] O/W dg =33l
B3 AT/ YL JoH0 @74 diacy]
chloride(of : terephthaloyl chloride)?] #7] £
3} aromatic diamine(¢] : 1,4-diaminobenzene)&-
ARAE H7IBHA Fe 344 B aiA
Aok 5§ 9sg JPAF]7] A= A 5
A7t Bagd, {718 &A1 33} ofFleo|ny}
571 #AsEe 490 AtgdT. 7] #ASE
o] &g AT AS AW U= WY Fs3t
d2Fe] AHEoz f7] YARFH £4es HC
9] o)Fo] dojudr}. W polyamideso] W &
M=z A o] FAH it dFA FAMA 9] A
d olz]g¢] Utt Reinisch Z1F9 ATAF o
24, cyclic ether(<] : tetrahydrofuran)} cyclic
ketone(e] : cyclohexanone)o] polyamides®] O/
W g ZF3dA e 2] Az 1 A
# Aoz BuEHU® THFE B3 E3to] HA
th G E THF o =2 59 94L& B4 4
A F e dgtdo] Ak THF7F FEY Aol
G o} ofzte] Eo] EAslaL, UWA A2 B
7} THFgte 2 F4€o. 2z A4 THF$} &9
Hz EFEY THF/HO E3vst oA
o] 7% ¥ ¥xo o3 A

2.2 ®718ujjol|lAe] HE 558

F71 8ol o] AE &F3E EdAY By
Hlegh W or Hgdch ot Aol #4o 0/0
& W/O0R o]Fojx]7] wjid], 2 Ald A3
QA E s Fofo} i)

Barrett 1§2 0/0 AldAe vH|$84 &R
B4 Al 330 BaA o =EE 23 5

£

o
rlo

ode &0

490
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2| 4. Reaction mechanism of the formation of aque-
ous polyurethane dispersion.
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2] 5. Optical micrographs of urea-formaldehyde (UF,
top} and urea-melamine (UM, bottom)} resins produced
by W/O suspension polycondensation. Magnification
ratio is 40, and milimeter scales are given on the micro-
graphs.?

Ethyleneglycol-bis-epoxypropyl ether& 7}3}1
ka8 A3PA717] ¢l&) 80 CNA 3.5h Bt vyt
< st a8 69 poly(vinyl acetate) ) x|

2 Jxt=zr) £xe] ¥is 2y

Seko 188 YRl poly(ethyleneimine-
epichlorohydrin) & W/0 3¢ &&3to =2 Adsh=
Wi f§ 538 $93th? Sorbitan trioleate
71 A= H7bd heptaned)] polyethyleneimine
FgAe EFJAF1A, epichlorohydring WH&E9
A74 F 40 CM 1h 28]l 90 CelM 4~6h
Ax wvhe FA3t AxpEH ] HRE skt

3. B4 9 A 58
{Dispersion or Precipitation Polycondensation)
AW 2539 iz e £33 E5FAA49

DEXE 7|& A 11 W43 20009 8¢

Frequency (%)

[} 50 100 150 200

Particle size (pm)
2% 6. Particle size distribution of S-cyclodextrin
resins produced by W/Q suspension polycondensation
in tolene, in the presence of 8% (+++-- y ord% (------ )
poly {vinyl acetate) stabilizer.
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% 7. Molecular weight distribution (GPC} of poly (p-
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phosphoramide (HMPA, W), or N-methylpyrrolidon/
cacium chloride (NMP/CaCl,, O) %
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%l 8. Electron micrographs of various nylon and
polyurethane microcapsules produced by interfacial
polycondensation for controlled release of herbicides.?
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7l 9. Time course of particle formation in the
synthesis of urea-formaldehyde resin by dispersion
polycondensation.26
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% 10. Chemical structures of typical amphiphilic,
ionic, and reactive stabilizers used for the synthesis of
polyester dispersion in organic solvents. lonic and reac-
tive stabilizers are designed for ionic or covalent graft-
ing to the particles.
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8] 11. Formation of “fully sold” and “capsular”:
particles by interfacial polycondensation of two com-
plementary monomers A and B,
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10 tan

%8| 12. Electron micrographs of various nylon and
polyurethane microcapsules produced by interfacial
polycondensation for controlled release of herbicides.*®
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sl FRolu BHAe] HEs A Fad A
£ CO, 5] 25 B3¢ € & Ah*F =g A
287 #¢ AR (T=3117C, P=738bar)&
Zha Qlomy® BaNolm, 5o, &) 4
oe S /R JAoh 3 ug AHFEY AA
g 3 Eeu 2 3L FUHge] glo] €O,
40E g olg3ly d&Hoz AASNA HozM
F49 dess f9E 5 A, £u FF 3R
A 2HEE 9 quAE A2RE F A He
A4E 7L ok 53 S¢nE F49 AS
SgeA 7 2AA FAd &3 4 JopA gut
A E3tgol AaFd] o5 B3 AL AA
IEASE olF = A Be g1 FAlHez 1
FAE] SHIER A7} 7bsA 2 9v e

ZU0A COolM e EFdA ¥ YaiMe
surfactant®] sj@to] HEHelgta Aot 47
dA & nEA A= FBLE 7RG ¢
A <9}, Hydrophilic-Lipophilic Balance (HLB)
& 43k 47) Sulol A 2Re) Q)
S8 AgHom Yl BRA AEEoR

‘o 32, CO, AN S5 Suis 4T B2

COAldA9] HLBe Alg-2 s ¢l CO,
QoA A= A 9] YHA HEE AYF F
Y+ B} 93 £9]= Anchor-Soluble-Balance
(ASB)ojt}t. ASBE HAAY == A8 ¢ 5=
A& 4dAQA vE Jepdo dAA 7 antg e
2 2837 Y= F-T ASBE slAow) 3
t}.20 kA M= CO,-philics} CO,-phobic £
Fol Zgg]efot 31t} %8 CO,-phobic BE& 3§
He @A AAd uet Aeygoly A¢AY F
et CO, AollA AMgEE 182 gHgAle]l A
d dolM dd FH 2 FAH, £F, q=E
TEWNE Y 9 I 739 AL R
A7 Aae Ao AR g8 CO,-

A
T
philic ZEA= £4 L&A} H2|E n8Ae F
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7HAelth. CO, A9 AMg-& A3 A7 AL
Hold 282} JMPAEL o] F7HA LEAE E3)
FIe 2AHA A FHd £y FEAE A=
Wi o A e dERe] S8} 22 e
g T3l A9 oz AP WY,
agla Fole FYE o] 83l CO,p-philic LE
#t¢} CO,-phobic LE2Le] FFHAE A3t
AR o] &3t WPol Aot

AANA 24A CO, 3tA9] vinylA T ]
Ed9A 39 B 438 77 A
At 28y 244 CO, deMe BadA %
ol B AT o)A AlFdA T & F ot

B dpddae 294 COE d&de2 3o
polycarbonate(PC) 2} poly(lactic acid)e] Ead
A FEgd #d d7e Agsin JAohBO
Bisphenol A¢} diphenyl carbonate®] alcohol &
A7} NaOHe] alcohol £, 13]i AAAZA &
Ad1AdA 343 PC(polycarbonate)-PDMS
(polydimethylsiloxane) 2] E& ZZIAE k7]
d e Fd %A CO,& 7kiFEa 120 ¢,
350 bard| A F3e AlFt Fo) ke dAIM
FABEAM, &5E 80 C7A HAR @Fo FH
A FEE AR Tl Ed FA COE wiE
A7, ¥hg7] wigte] 9o Hejo] PCr JAE
t}. Poly(lactic acid)(PLA)9 B#YAl £53%=
Hjs2g Woz o]z Rt 7]E9] lactic
acid\} lactideE @ekAl 2 = Aol ohx CO,9
£ = FAAE AAYHES s7] H8 alkyl lac-
tateE QA2 FHE dfodA FAHEER aleoholo]
MAEEE d4gct. PLAS A$de gA=zs
PCL(polycaprolacton)-PDMS 9] E& ZZEAE
AHgsle, 7124 Algse o8 7HX FulE ARS-
slod #3e s el B Fde vk
7IAE ¥hg7] uige] o9 dele] PLA AA
dct. 38 139 294 CO,3A Al zE PLAY
Zte] SEM o|mA]& K.

ZYA CO et e Ba7d FF8A 35 of
A Ao Z7|GAAA, 2 g AR v E
d #AF AT BT dAoly] Wi, fe F
7HA Ale] ASdl doM= AEs] ofH A= o
g} yhg-o] o|Foiz)= slo] A FH = obF
& oyggn ¥ & AUt goiz 2UA CO,3 A
o] Zg i3 B2 A7t o] FoF Rez 7Y
gt :
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1%} 13. Scanning electron micrograpns ot poly (lactic
acid) microspheres produced in supercritical CO, using
poly (dimethylsioxane-b-caprolacton) as stabilizer.®°

6.4 &

E7Y 5% ¥ JAZHY &7, A4,
a3 R FgE A Fo] 4ddn. oM
AEe] Fele 23 2 TFL Lol B3T3
& 29 & doe A o AdHes e @
2 ek =Y ARG nlelazAEFelr) e
7150l o3 o2l Mz Eobd §8332 U
th A& 54 A2rEIRA, B &, 4=
o Ao} wE, FE, T, 7154 =8, 82
E3149 AL F 2 & #oke A9 Fisivn
¥ Axz FgEn jlen, ad = drAee
WE S8k Ao

HAllA AFT A A wkgmA F {7180
Agdle AT AF @ATAZ da FFAA
HEe B2 A7AEY WUE HAR FolEn U
£ FAeoly, B8 wguwida k= ZAfe HdA
AFT o /M FHez Ay I A7 A
Pl glon, AX FPAME BE 52 F7
4l g Agshe FHE tAS R Ao =3 7
Z9] f718ve} v 4AL ZomAMRE 873
o2 F& 2dA COE wgvidz AMshe
TE B2 #YE Bow Yoy, FH I HE
3t AFe oA 2gu} @A ¥ 5 o

Fa3 2GA COANAMe Edd FFHE
vinyl @3Alel 7Y Fol vlspd ofF A F
¥ &8, AR WE, AFEE S dsl
g3 Yol QA 4. a=e, e Ad o
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