=
-‘?—Il-
of

o
o
T

el
A
B
o
ogk
[

LM £

F3 T2 U 3 g F3HE 5 e AT
2o Bk AREHE % wolth &3 @ o)
o Aoz A3 v LA monomer2E
styrene, butadiene, acrylics, chloroprene, vinyl ace-
tate, vinyl chloride 2} ethylene %o] it}

#3 9 AL diened] FAA Fa Huth AF
nE7} latex FElZ A4 o2, 238 vhg A
S8 A2 diened FHT ¢ UL o2 AHE A
f3 2ol Loz AT HAU Y AE 1FE
571 o] old HF oz FAFHY] W &3 T
o] AlFtd F71E ARE W ZAE T2 # F
Atk #3 F2 192080 T XN 53z B HY
o AAAZ A e Addellen o =/ wk
$&£58 Uehliodd 3 S8 93 latex7t ¥4
Hoz JAE 7] A AL 1930dY F S A9
poly(vinyl acetate)7} 2-&o]m A 23 ddE& AA
Ax HARFE WA 3y] 98 styrene—butadiene ¥
Z3H latexol] g 77t 3] W& =T HI
= U7l 29 gk #AHo] ool wat {7 guiE
AME-EHE HEA, d2 2 HEARE #3 T oF
latex2 A&7 9T AF7F 98 A2 dF Ha
At

€3 2% ¥¢A= monomere} ®4H| (dispersion
medium) % AH & A A (surface active substance ;
surfactant ; micelle generating substance ; soap) 2} &
Al g8 sl= AR 2 o] FoiFiT)

#3 T EAbldl gt wggel {0l
JeH2 A Hez dkgge] A A7} Lol L
2g 7HAe 28AE FF £ A =T 2

o

-
=
s

lo

4= it} Bulk, 49 g He FHe AP
ke nEAE Ay Yt s AR F
e 23 258 WiE Zo] Hesnz Ailuke
7} $utg 5 d) gl mR2A 8] gde 7EA7)
lod= B217te] 24 (entanglement)o] B2 & &
gl mEz Hedinz gREe 4T K
Zgto) osle] A4t Haoich. f3l Tl o] P4
HE e ARBAAY 2 ARAEY ETES
i3t o, ol8g EelE|rl o ng FHA
2] 857} B 58 a7 ALde A3 T 2
e AL ge o] BEo|t. #3 g g =

flo X
oX
>

o

]

o N Wi W =
lo

2

2T
1973 ANedizha sshgaa(FA
1972~ BN E(F) Al

1976

1980  Fwjql-rshi (FEHeEA})
1985~ ©a AU nfals
.| 1986

1081~ <QlsfiEim wg

)
s
1994  Qlshpskm nEaiRekw(8a))
1996  Qlaihsta mEAFEsH(AAL)

1996~ <ot nE=bgata)
@A d Ay

Emulsion Polymerization

Azt st 3F - L&A} - BEFSE (Jin-San Yoon and Hyoung Joon Jin, Division of Chemical, Polymer and
Biological Engineering, Inha University, Inchon 402-751, Korea)
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o 8o T Zo] A7t astng HA) Filo]
dojus vke7)e] f& F¥ (effective reaction vol-
ume) 7} bulk S ¥l F FHE ot

2 AdMe #3 T AT ST o) 4y
AT o] BE sk fr3t S WA 74 8E %
Wk zol fr3t 3 AT vlAE 9 Tes] A

3tz g}

2. 731 Ste| 88

F3t F8AE T894 monomer Fo2 o] Fo{A
Rom FL&A4L micell® A € &5 B2 74
Hol At 73 T A% bulk, £4 £ He %
o] AFF= uie oh2A Yerdrl. Momonmer7}
Z 54 G AF 8% FEH buk FEe AFS vl
+ fAkshg £ FRE A tlsaoldlth. Gel effect
U 71l 2 g]le] glubd batch wHg7] WolAe] &
Hohe = bulk, 9 & A FHY B9 A8S
ol wet AdFes A a5y {35 vk
&5 ARG wgl vzl Frlsitrl dA 3
FAE F A Zashe A & ASE Ug Jdoh

2.1 Micelle #H| &= (Critical Micelle Concentra-
tion ; CMC)

3t &% WA= monomer, E4H) (&), AW
A = AAAZE A 100015015 0.59 vj&2 FA
Hol glem  ExiEg 2EA) Fe 4 A
(activator) 5] A% ¥3t5 o] gjct.

AR YA = A4y B2 L4 FE2& FA9 71
A £AZ Hol glon & & ARNBAAE FLI
wel & H9e] BHAHe] Fxp A4yt AAEAA)
FYEo] o= F ojate] =W HHAZH 0] AL AR
A BAEE Jepdth o] b ARBAYA FEE mi
celle?] YA &% (critical micelle concentration ; CM
O 3, AHgd47 o FYsues gR3Ed)
W37} A9 Qe AL CMCE 235 ARNGEA &
A7} & S micelled HA3y] WEo2 dPdn.
b Bdo FYUE AREPA EAE B9 ¥ F
F9 2, 254 439 2 € micelleg TAEHE
A2 258 4 don ARgAdAe] FUse] L o
T W2 AUGYA A micelled FAE Q)
th 22y CMC7l 229 E4d L38 ANEAA
29 F27t A B2 #2Y = g

22 58 32

Monomers ¥Hg %7] t2E monomer & o)
A5t 522 E 19 Yehd vl Zo] micelled
A {5 ot

AEX AT JlE A 7A4 5 19963 8%

# 1. Micelles} Monomer ¥-&-2] v

Micelles Monomer -2

Z 4 18

ulA 25 A 10,000 A

ABEAYA B2 130 2.7x108

Monomer £z} 73 2.5x101°0
uh-g-o AA)

£g9 1ml 2 % 1.7x 1017 1.35x 10!
Fgol 1ml 3 Q=}e) 1.3x10%cm?  1.7x10%cm?

ELE

Monomer¢] #aju]& 0.5% 99.5%

NAAE F8401mg oA A AR 7L 24
= o] radicalo] A€t} Radicale 48 Ao} L)%
o] 2l= monomer ¥x}¢} ¥HE-El AAET, 1 &L=
radical®] wH-g-Ad= =884 monomer F=of &%
t}. o] oligomer radical& F&Y oz Ry Ao,
micelle 52 7|2 latex Yz}l 9sle] ¥E =AU, o}
] AAE BA3A R TS oligomerst FHoEZN
NMEE 4AE 4T & Aok dvg /3 5§ e
4 Yol = micellest latex J&}7F Z+zh 1017~10'870/
mL 2@ 10°~10'%)/mL A==z EA522 oligomer
radical 2 & micelleo] ) 71& latex Y=} 93t
zgdc) 22} monomer7t Bl Z &3 E5F A2
& oligomer radicalEol A2 B3 A% Az e
Yo7y MEE YAE FAHE FEo] AHAG. Latex
P27 AR HAYG AXE 8N g g5 JdAY
319t FEge] A s AVERA 22 3L mi-
celleo] o3l Hoz2H fFelxo] o ARMBYA B
7} latex §J2F W F7l2 F&o] g3 Hew C
MC o)l Azet 31 38 wrgdel grgEe A
g0l FU1) wet Ao dAF e Jelitiz} o=
AFE o[l ME At F7Pke AL Uehdd

3 $3ol dold = I L monomer g Y
, monomer W& F&A AW, &+H g9 A
2 latex 9z UF-2 s 4 ok a8y o siR
AP 2HAZ 1 latex YA RoA F3o] g
F AYEHE ez H3H 73 £8 84 A
AE AHEEY S Ay A7 latex Y=k =7)E 500
~5000 A o2 ¥4 monomer H-22] =7|QY 104~
10% Aol wisled A Hrh 4899 oA ARG
2 AR FEE dASA #AE ZA$ monomers
F712 ¢ ArEdR 28 £rds W) glon §3
% Asel ¥ 2 Aok 28 buk 337 #
o] 34l ©t& A %5°] monomer WL WEI} Fa 2%
ARt obdg D FT QUth. Monomer g3} 449
9] AWML, monomers} F7lz A7IEE AW WA 2
7hERRIRE QA AF3 Hle}l 7Zro] monomerd] ZF7i7}
% &= ¥ vAA Rilng F8 FH P2t
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obdo] B &3ict.

&4 F800 Jo] FQ FY Fart obd AL
o) A¥x FAZ B /3¢ F Atk B d@
%7} 2 acrylonitrile®} £8]%7} & styrened
3 EINe AL FEINY 24L B8 Y &8 F
g age wrl buk FFE VS W B TEIA
el styrene gHeko] o A uehdch v £ 5
£ A BFo] F2 dodtid, &5 T
9] acrylonitrile =71 AdjFoz gounz FIHA
u)2] styrene #ko] bulk F9 & o BHri o W&
Aoz A% & ik Monomer7t & el &
& HA &g AE /3 TPl L3 IPH= A
T3 £48 £ad Yof F8 FH AX7L ofdE W3
F3 {oh

2.3 #3 S A

3 2% v £55 A we =AM J8
17} 7t}

£33 2% QR RS0 A A 1249
2% &2/t A ¥4 FAY SusA Ak Al I
oA 2 2 £57 A2 Zashe A I 24z 2
3 FEEg Al AT latex Y27t BHHE A
AARAN7eld, A T #AE A#Ed det % 271
Aol dAzld 03 whe Al71Z W Ho] leow, A
I HAE 28 £59] 24 A8gd) wat A9 34
Folng 12 ¥hgAl7|zin Rar|E dd.

2.3.1 exte] MAAZI(H IEHA])

gdate] A7 N 49 gl &= = A
A7t Balslo] radical® BAISIH A Ao L3l o]
21E monomers} WHg3te] AJAdch. o] o radicalel
AR &5E B &9 43=lo = monomers] Frot
radical Z}A)¢] whg-Adoll <&t A At Radicale] 3
B3 Aald sgdoe HE H2sn 399 AUEA
A BAE Frsld Ao M2 YAE A4
@ F ok 28u F 2719 W) Wells micelle
o] % %7] 1mL3 10'%) A== wj$ o] dou
2 radicalo] 429 92 xetr] Aol micelles] &]5}ed
¥gso] Q2 A7 A€ot Harkinse o]oh
Jz}e] WAool BF micelled)] 2]3 radicale] ¥Ho 2
By 7193t FAsIEY. wheo] YU F2900
A A=l 4RsH= radicalo] micelle 3 op2}
latex Yzl otz X EH & o, of A4 latex
A2 el o)ul radicale] lo@ A wHgo] dojun
radicalo] Ql= latex YA} WE radicale] E3&@A
latex YAZF Tl 38 B4& Jehdo. o]s} 22 #
HolA B o wrgd Fo| micelleo] EAJFA oW,
2L ZA A7 AR gevin 8 & Ao o
A BAANZIE AU FF uhgo] ALEHTE date &

414

! [ |
I I [ i I
5 b e h
Z
Q g
g ¢ d )
5 h
2 a
3 A
g i
O ; \
Time (1)

38 1. A§Ed w2 73t 3Y Sx9 ¥

W3alA] ot 74 gAte] A7t AR nz AREGA
B 4zt gHo FEHEY, o b AWNBLA Ex=
micelle FENZ o] o] EASA] Yong, F7|-+8Y
o] AT gl gajEe] EAss AUEA B
A7} latex Al F2E7] w2l FLoe] FHg
o] A3l7] A&t olmjel AL Uz BA A7
7l Bg AEer B 5 Uk dliEe) /3 FEAA
Q)2 Aol SEHE AL 0.1~1% FFolth

2.32 0X gk A|ZI(H T =A|)

A 1 @A AhE micelleo] £FEM latexy Al
47} ARHL W Fgo] At S 9§ A
wa} A2 %S monomers monomer &2 HEH Fw
=y 23 &£x0) v)slo mbnomer7} monomer -2
N FgAoz LE F latex YRR sl &=
7 E8 w202 latex Y2 e monomer 5= 3
3 FeE 902 B F Joh qEEY #@355a
monomers latex ¢Jz} o #3 £&=2 0.5~0.6 &
= ¥35o] e, o] 38 Fxe &Y Fol mono-
mer HW&o] EAsh= & latex Yxpe] =7lol FAFHA
Aol 43 & vepdch

Latex A} Wl B¢ radical®] o]&% <& radical?]
latex ¢z} ¥ro2 olFEHA %= A Al I 2AdA
A DAz Aojds AFLAA 0.67372 FAtE
o] A& 2vjd) dHFsl= AFg oj=2 0577}
He Roz AL, 02 W Al7lollE latex YA K
o] BF radical 7} 057 olmg A I TA A Al
DeA2 AsEEs FAlA 5% vh £x71 OBl 39
be} o] 2 e vehd ZAoz dAFEAT d¥Fe
2 ol & Aol B BAHA= ¥

A DDANME latex FAre] F9} latex YA W
monomer?] % 9 H#F radical 7} A A
&) wat 3 19 g9 2o 2 =71 4FF 0%
whg-o] Ago] yehdrl ey latex PAte] =717 A
AFE GANAe A4z AR g 27} =8 5
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S4oz e radicale] THL YRle] FUA Z7lo)
o8l wafxim g 2} We] FF radical F7} 0.55T}
R Bd 4 Ut

o] Afoll= a7l 19 es} o] 3 &=} AL
ot J3} FEEhs A3e Btk A DeA A= vl
Sl HAIA Y AH A E o Frleldde £ &5
7b 3A ¥3sA] ek o] FAtol latex YA} 8
% 24d e vl ® e 49 ZdFeith. AR ¥
AAE T Hrist M2 latex YRA7 AA =AU,
XA A7teke] ol latex YA ol §t radicale] ¥
g &7t Wi mel &t el Wi radical 47}
05RTH ol A DuANME £ £571 2718
2 E&olu}.

) F-22] monomeri 40~50% 2] HFGA urL
A52] monomer H&o] AFEHRT MMAS VAck
7t FEAE & g8z 247 25% 9 15%9) A48
&4 monomer Wgo] Ao} A TIANA A M
HAZE Hdoldh. A T £% &5, B9 g
monomer?] £33 =7} @I monomerze] jo]Fo]
2 & monomer?] #3 F¥U A% Smith-Ewartr} ¢
=8 Hoz A, ANBAAY 9 0.63}, A
Aol F=d Wl 04212 Jehd 5= o). A 094
9 FF &7} ARBEA L ANAY ro) &
AL ojFo] A 1AM latexe] Yris-& F-2-3}7]
uj Zoju}.

Monomer ¥&& Al I ©@A¢ A YA N4 mono-
mer £219] FFY A8} 518, monomer #& U]k
= % vhgo] JYHR e ARE T Yok 18
Y monomer W& 1Y FHAL Jatex YAte] HH
Hr} mmg $29% Z9| radicale] T U= wiy
3] dojdtia & 4= gl weld ¢ 27 HE mon-
omer W& Wille FHA/ EAE 5 Yoo, A O
AdA Al MYAE Hold w monomer PLo] 3
2857 Hobe dhde] latex YAtz @A gvlw ne
Re] o] elgsig.

3. 7E5E olE

F3F g B3 o] 8L 19409 =W Harkinsy} &
3289 mechanism& FYHoz HHe AL Smith
¢} Ewart7} 19489 FPHoz sHAsgon, 1 &
Gardon, Stockmayer, O’ Toole @ Roe S| 9j5le] 1
#=leh. Harkins/Smith-Ewart2] o] 22 styrene @
butadiene®} o] Zo L&A %™ monomerz
chain transferytg-o] A Uojuh= monomere] &3}
% A% S 53 d9stn Uk Vinyl acetates} 2

IEXDED J|le A 78435 1996 89

©] monomer?] &9 3§ LA %7t =AY, vinyl ace-
tate€} vinyl chloride & ethylene® o] monomer
29| chain transferitgo] & Loz dojuj= o 9
vinylidene chloride®} acrylonitrilex} #Zto] polymer7}
monomerd) # & A g ALdE I 32 A
%o] Harkins/Smith-Ewarte] o] 23 A2s| th2 o
Eldo}. 2% 8783 Harkins/Smith-Ewarte] o)
2L B2 13550 28 dF 27} vjmEo] E&9
ol Ha3c).

3.1 Latex 2JX} Wie| Monomer Sk

358 W87] WollE £48 monomerz o] F0i7
monomer ¥&3} polymer”} monomere] 23l swell-
ing® AJele] latex Y27} EAE k. Polymers}
7t A oW, monomer7} polymerE & £
= B¢, swelling A 733 Aok o= B3}
3 latex YA W] polymer7t monomerd] 23}
swelling®l&= Fd=+ 3P"ct. Monomer & e
monomer X9} latex Y2} W] monomer ®x7} 7
opAlE W, & Efd wWe entropyr} 7k Wk
©.2 monomer ¥&E HH latex YA} UlE monomer
27} o] Fght). 28l swellings]] mHe} latex ¢J=}e)
EHFHo] Zrlstnzg AW Aol AxA At = 2
entropy®] F7tet AW A9 Z7lE dAsEE 3G
o] N2 FHE °|& ) swellingo] B =3t} m
2 latex Y&} 2] monomer %=, monomer W&
o] EA = &, latex YAte] Z7lo A glo] YA}
thi Rolx Rubsict.

3.2 Harkins2| o|&2

Harkins®] fr3lZgol @3 F4HA ojge e
Zo] a9kd 4 Ut}

1) #3155 #l- monomer &8 monomere] &F
9 9T 3w monomer W& WX =F wge
oJux] gk

2) 89 oA BP3F radical e gy Aol L35
5] 21& monomere} ¥ dlod 48 4 k. Radi-
cald- micelled] o]3}od EH ™ micelle Wof &35 o]
& monomers} ¥HE-3ted A 28 latex YAE TET),

3) FEEEE A9 PRE latex YA} WA Lot
th. Latex J&} WHe] monomer7} AEEW monomer
of ¥ latex YaH/58H L 8 /monomerdL-2]
H¥e) 93ld monomer ¥-&2 2E monomers} 4%
A& AA latexYAt g Gaslo] FFH).

4) Latex ¢ale ¢ A@2d wel P AAsid
Ezo] Frtsteg 549 A fslgo] YAY mi
celle 4& HAstn W ARBEA 28 2z &
gt Micelle2 mald Q2= $ latex Yape] A4 =
Yotz AW #44) Ao FFY 9L 89, mi-

&
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celleo] AAEA A2 latex PAH= o o)% A=A
gt

5) Latex ¢4z} oA F8l 2)3ld monomer7} A
wgo] APLo] yo £28A monomer Fgo] £F
s, Aggo] z. Bt AXA latex YA} mono-
mer FEE A3 Zadd.

6) 2HEEE ABRBAHAY o HlEFch

Harkins®] ¢]&&, monomer7t Bl & &=
3 22 monomer &2 7|7} latex Yz a7
o HEld olF & AEEYPN F FHEHE clELE
Smith-Ewarte] o] &d| thgt uiete] St

3.3 Smith-Ewart2| o[

Smith-Ewarte] ©]&& Harkins®] 8313 B3
A Q o| 29 uiEE Fol FEE o2 E, latex L)
A} W] H#F radical 7t n=059df (case M), »
<<05 9 w(case 1) & #>>05 ¥ W(case I)
2 Wpo] BEAMsIdL). o] & case O ol&¢] #3 3%
Aol e sAd) e r|Fes Bo| d8HT
o}.

3.3.1 Smith-Ewart2| Case II o2

Smith-Ewarte] case II ©]&& Harkinse] o] &4ll4
=8 714 olgdd 27K 7He FUiE =YdTh
Z latex 2} 32 micelled] 93l ¥BE radical:
latex 1A} Well o7 &8l W radical RN =4
o] ¥¥5E UE radicaldt FA WL FozH T
o B4 gor a9 latex YR £]g radical9]
chain transfer 9024 latex ¢Jzte] BA¢] o|FHE
AL gty £ radicale] FA g FEE radical
So] RFE A7 A vlst] wl$ FHES AlZE Ul
gojd Az et oltE 1Al

Latex 91z} Ujd) radicalo] EAshd X HHE rad-
cald] o8l =g 8ol AAHH, thE radicalo] T
Al 2859 latex YA WA Fge) AR AAA
9] %57} Zo} radicale] AEEI} M2H latex Az}
W2 radicale] W3] THAFHnZ latex Y] FHE
Aol AAE Y7t Haells Rol AF wEE, rad-
icals] A4 £57} =W 2L g2 A =S
= Wgy}l ZolEc}. 128U, radicale] A4 &=o &
A glol od latex] A7t FRBAE /e 710 B
#EAo] AR 77te FFHez PO £ F At
el @ latexgze] 7 FHEEE 2 latexY A7t
2R e 1A deo] FEEE 1/20]9, latex YA}
#7} gow ZPVAL 71N latex YA o THE
o] AAE latex I & 44 AA latex A2
1/25% Zcia & 4 9ok

Z23BAE 7HA latex YA A2 Y W8 &
(mole/L of latex-S)&

416

dM] _ . _
- =dr - ELMI[R-] (3-1)

2 gag 2 gk [M]L latex ¢& W monomer?)
%% (mole/L of latex)o]® [R- J& latex A=A
radical®] EwolnZ latex Qo] #3E v Latx 3
9, latex A Well= & 1749 radicalo] glen®, 1/
Na v (mole/L of latex)2 & 4 Ath. Nao Avoga-
dro & olt}.

AR 2RSEE latex 2 F 1/27 FHEYE 7t
ez

diM]

_1
gi- = 2 ke (M]

(3-2)

NA. v

(mole/L of latex-S)olt}. ¥tek =84 1L 3 latex
QJxte] Bm7l VLold 89 1L 2 latex 4A] +,
N

N=Y (3-3)
v
ojmz, % ¥le £
_1 1 _1 N _
R=ShM 5V =gkl 5 G0

(mole/L of aqueous phase-S)$} 2t}

£85% whgo] A wa} micelleo] AEHE A
28 latex A7} AAEA ¥Edi 7Pgstd Smith
9} Ewart: latex 9&1e] 48 o802 o &3
2= AWEBA BEAE micelle AHE EAFHAY
latex Q2+ E@d] Faso] lon FAE AW &4
2 @47 X Ee ERAS micelle ¥ Wyt latex
Qxlo] FAENEL W M2 2ohx 7PgEkd

S=S,+S5, (3-5)
A_Aw _ A _
=5 -5 =Y (3-6)

2 5 4 ok o474 #FA m3 pE micelledt latex
g ey A: 89 1L 2 dAe) 293, Se A
AYAA 22 BEE A7 Jepdth

Zgoato A WS radical® micelles} latex 4=
o oj3te] YA} ©]F micelleo] radicald EH3}
W AQ2e JdAE 4E Aotk Smithe} Ewart=
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radicale] E#o) B% micelled] o3}t Yojdirim
g o latex YA +& the} o] gxsiygch

N = 0.5347%5 @35 p?/5 G8/5 (3-7)

A714 pe YA 2Ee] radicale] XTYHE &£xojn
s latexd A2l K3 Z7) &% (du/df)eoltr. Latex
4= Wel monomer HE9} HF radical = ¢zl
a7l BA glo] YASEE latexA 1D 28

» & 7Y 37 &5 dFsdn B 4 ok 4 (3-
7)ol 93t ol&EH = latex Yzl = Ao ALn
o9 B2 Aoz A

Smith¢} Ewart: radicalo] micelled)] 9]3le) 235
© ¥Hlgo] micellex} latex Yz AF] BHA ojst
micelle2] X9 vlo] wHItin FYL v latex
e &

N = 0370425 /5 g5 §3/5 (3-8)

o} o] FEIIFT) G4k o)2d] o5 wel AWwA
3 BiEs 2R ke Yzle] o] mgsE Io)
m2}A radicale] micelled] o]sled TIAHE vl ge §
B HZ A A B0 O 2 Aoz dagna A
A latex Yz} FE 2 (3-8)q) o8 YAl vy} ] B
£ Aoz B 5 Qi

A3-7)7 2(3-8) A5 AFT AoJd e
FH o] FEHCE WA latex YRt =

N= Cu*® &% "% S%5 (0.37({ C(0.53) (3-9)

B
rir

2 EFouzg #3} 3 vig &5

R-China s

o=z gddrh

A2 A A71NE S8 Azt we latex YA 47}
dsteth. 28y 2 F REE gay 47 n4Ene
monomer #-&0] &z}l latex Yz} W2l monomer
7t A ¢ WeE5rt 4. 2 mono
mere] Mg TR T g &%, oA Wapd 0
2t RE-EA1Z171 F) 02} BhgA] 7)ol A AL micelle
€ FNHEA ¢E A AUBNAE o Hrsiges
TH EE7F A 2R ge Aoz o4Y & Yok
Hkshd 03} WHgAIZIAM YR}e] = mHo] iy )
A& o H7bsed radicale} A4 &E7} WX ebE

O2Xobetnt g A 7 W43 1996 8Y

latex YA W} B radical =& Waglol 0.57)0]7] uj
Zolth. A (3-11)d] AWBAAe] 5 So radicale)
EHRE p(IAAl BE9 )7 29 vestd) o
L TAE AE AR AHA] ) olBe] YRpE AR
3}7] ujFe]c}.

3.3.2 Latex "Jx} LHe] H# Radical 4=

Simith-Ewart case [I o]&& xhle] ¥8¥ radi-
cale] #4o] ¢xt YoM FsPA| kLol o)sle] W
S22 4EHE 39 el fasi}. Radicalo]
chain transfero] 23led Iz} o 2 o]Z3lH g A
Al Fgo] dolvhs YAt el HF radicald=r} 0580}
HoJZith. & 2= monomer? chain transfer constant
9} Eo] i L8 23 RAol),

Latex )=} o] B4 radical 47} 2 monomerz
+ vinyl chloride, vinyl acetate @ ethylene So| ¢
t}. o]59] radical 47} HL o]§= monomer 2 2]
chain transfer constant7} =7] wj&Eo)c}, Monomer <)
9 E L35 PF radical $o Z 9L nAx|
%t Foz HAdh. MMASC #< vinyl chloride 2.t}
29 H§ L8 =7) o EX9 BF radical = 0.5 &2
<22 vinyl chloride 0.012t} tf gt} o]= MMAS]
monomerd] t§ chain transfer constant7} vinyl
chloride®] 79-o] v]ale] AN ©27] wZo|}.

Latex 9z} | BF radical 47} vinyl chloridee] 7
4 0.01, vinyl acetate®] Z$ 0.03 22 olmZ | <<
0.5 & Smith-Ewart9] case I ¢ s|@3tc}. o]l
2 latex YAlol] Jste] EHH radicale] =] vhgo
=24 dojiupd g U] #F radical 4 n>>0.59]
o} case Mol &34 "3 Y3} U radical 47} 28
5 Bow de Z3 §AME 2¢AFo] Yehdt.

e €4 1L 2 A3 45 N, 719 radical
< EWT Y+ latex YA 58 pakm s 72

BYEEE

(+2)(G+1)

o i+1
ni gt Rivi ko a— R, k; p

(3-11)

o Bt F o/ N& 93 149 radicalo] 2d5): &
ol (-1)719) radical® ¥33l3 Q= #, ,He Y=}
7} radical 17} #& &3} i7)9) radicale F3}sp=
YAZ He 55 (/N 8} 2}

ko latex 212 RE radicale] BAo] o]t A
2 AFold a= A9 FHASIT (i+1)709] radi-
calg ¥z 5,409 Y2 BY radicalo] 17)] Tt
F A gtz o1%ed, i/ radical® L= Q
A2 = 2 £2E gAY radicald] 5 (i+1)/p9)

417



¥ 2. Latex ¥2} Ul Monomere] B8 %3] ¥&3 Monomer=2]
Chain Transfer Constant B &) tj$ 43=

C,x10*  Water solubility

., at around at room temp.

50-60 C g/liter
Styrene 0.6 0.2-0.5 0.07
Butadiene 0.5 - 0.8
Isoprene 0.5 - —
Ethylene 0.2 5 15
Methyl methacrylate  0.71 0.1-0.5 16
n-Butyl methacrylate 0.67 0.14 4
i-Butyl methacrylate  0.62 - 5
Methyl acrylate 0.85 0.3 —
Ethy! acrylate 0.85 - 15.0
Butyl acrylate 0.6 - 10.0
Vinyl acetate 0.85 1.5-5 25
Acrylonitrile — 0.2-5 118
Vinyl chloride 0.3 6-50 7
Vinylidene chloride 0.2 — 7
Chloroprene 0.7 — 1.5

v #E g Aol (i+2)709 radicald TE3SIAL U
nip7hS AR ol AR whgo] o3l radical
2747t 2"EA A9 radicale EFgEE YRV doh
o] radicale] 2WHE £E+ latex YA B¢ ¥4 7
2k(i+2)/v(i+1) /v ZomE n. 709 YAt
e 2k(i+2)/v(G+1)/v(ng,v)9] £EEF radical
o] 2EEw 2747} A= oo} i radicals ¥ T3}
B gz 47 A4 Heg not RYEE S5 ni
ki (i+2) (i+1)/velth.

Latex & W¢] radical & ¥ gfoenz ;427
9] radical zt 1712 ¥gat= A radicals7h i+17)
Qg Z=E3a).

e wpgo) 9ldled 719 radical® ¥ %}z}.,]
28 &

1)

+ n; k, a + n; k; l(lv (3-12)

i N
oz vehd & Aok n(i=0, 1, 2, )7t FF && A
gl ue} WisehA) e B4 e PdE =isd
A -1 4 (3-12)8 Zua § F deH, ol
bik-L

en;+mmny (i+1) + ny i+1) (1+2)

=n,{ii—1) +mi+ e

(3-13)
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2 g9 o] A8 o]&3ld Stockmayer YA U
BF

radical 47}

n LB
< 10 = — . -
m A o ; TN (3-14)
. 1 ok LW
>1° —_m L im -
m o] uf 5 AT, (3-15)
h= 8¢

- X
047]/\'1 Iu(x)’\: g() 22Hvk! T+ 1+ 1) Ql Xﬂ 1%

Bessel #4902 W3 Hejo|rt
m=0 < AL A (3-15)=
. I,(h
zzf-l"—(h% (3-16)
1

o|22, monomer¥-go] dojlo] latext monomer
57 AR dx ) 3 SESEE o vl
htel &7t gk I/ (e kel 5ol k=
Jo-v/(k,s NV & v/NZ =g 28 A& vehl
22 JI(h)/LE(h)E subdivision factorgti HEt}.

18| 2= subdivision factor& ¢9] 2 Uehd 3
o|t},

go] FolAA h=/8e o|mE A7} FoAAH 4 (3-
16)el ¢jste] 7} BARE 4 Ak I8 20014 7F 1.5

Iy(h)

°lgeld I,(h)
o] 2F&TE o vdEe 89 @9 2y 2o FF
&5E (Nej) vl gich. wheba

Ak 4 T A2

x10o] & &

[1 o vN]m%

olr, v N & @Ry &of Qe latex Y=ol A
A2y Volt}. 1HER latex YAte] AX) Hu7t 14
H0e o 49 @9 #g 7 FH $=& subdivision
factor, Io(R)/L(R), & V7} dv} ©Hg B& 59 F&
Atz B sglErte o&dth a7l 244 7} 15
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~ 10
2
S
~
<
=
=
Z
g
8
T 54
=2
<
e
.2
2
2
3
0

0 5 10 15 20
€
T8 2. el W& subdivision factor.

&)
dr ~k

Hot A& = subdivision factor’} §43] 743X
B}, 7} 1.5 o] Ael® 1.09) 7474$m2, 7} 1.5 o)A
2 A= A w7 Hed AR 471 o Hexgals
Y 29 9d%E vHA gevh. Smith-Ewarte)
case & wab i>1.5 o A%l Pl ol 2y
9] 3EAFL microbulk 2AHS& ek}

3.3.3 Xt MY Al7|2| MR Radical 4=

S0l AlztEE & BAH latexY A7} £ A7 &
q=,
E25E, micelle?] 73 7, E 7o) HI3l] ] i vy

r= (RO
o] ¥ & 7Rk W7ol <l Y3 WZ radicalo] ¥
He S5
| _ 4
2= o= (4 2) ™" (3-17)

otk @71 A 489 B9 R AVBAA £x}
o] A 2 Wolth. weld t=0o YA Yt
AEE DS

1= 12x/5 B3 (p/ A) k3 (3-18)

7} RHE radicalg& of @t} j=10) S A7, HE

wa}ay
4 = (5/12m)¥5( A/p) ¥5 kY5 (3-19)

oy, dat B Al717 $EEE £E radical £ &%
7} dzle] EAA vl k= A

DEX DD Tl A 7W4 5 19%d 89

#* = 0.365( A/p)3/% p/5
ojlmzg

:—i = (0.81
.

S 42 G AZ1e] dEEe 7171(80%) 0] HEF 1
7He) radicalgd THsh=o| A8t t=09} f=-4A}
oldl F4¥ YA & 349 radicalg T =
WS oA #-p 9 #Alold] BAY latex U=}
= AR AR FRA radicald R38R Rals Aol
thEoltt. Gardon® Yzl BAdo] UH o]FolA latex
Aol FBAL dx Aol BA o] 7AW Yzl )3}
o o] 3pE $HA radicale ] W] ¥TYY 4 Q=
A& LS 9, AR B AP By oA
latex 4=} 17} 2 BT radical$7F 0.6737) Q& o=
8ttt Gardon #%t ol Parts, Moore2}
Watterson® *o| A Y29 AT radical 47} 0.58}
ades A olgxor Wy 94 A4 AV gee
0z} ¥hgAl7lol= Y=t @ B radical7} 0.50]8, o
4 AUzl N& nAHBZ, 9zt AA A7) A 0} b
SAZIZ e AEEAN FdETe Il U
g FoZ d48 £ o 28y ols} e o] A
FH oz HEsH B4 UAE e Aol

3.34 Yx1371e| B2

Smith-Ewarte] casell o2& 7 e radical 2
ol A wroz o|F &x @1 radical 7ve) AbE A
A whgol wEA doig Hed et §ad o]&o)
o 7B radical® A 1 Y= latex Uz WM U
ofube 45 A v £TE kG)/v (F1)/v vZ B
AEEZ YRt Rajrl ARSE 45 PR weser}
L AAAY B2 B2 AL latex Yzl o)t
9 radicale] X85t $%71 Bl D2 radicale] A}
320l ulg wax] ogod latex Yzt W) 27§
°]’2] radicale] Exjste Alzte] hts] BA) gL %=
= At} Latex daplle) £330 ko] o) A} =
& de A ehgo] mExag ol WAlS o) A}
A deoldrl. Smith-Ewarte] casell o]&0] Ydsi=
4ol latexyd A 1) @ 2845, IF radical 2
2} monomere| =/} latex Yzke] =)o WA glo|
U= 2, monomer W&ol EAshE 7|7t B9 AR

S0 B 4 Aok wapy

dv _

W-k?’
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X n=00] At o] Wl v=4/3a° oJE2

dr oc 7_2

dt

ot

wEta QAo wige] 55 Y HAY I Fx7
ramz g AQAYI7 t2des 9] 27
7} FUHAE Aee Jebd Roldh Ty 4R
717} 248 4% A g $57 =HAEE O W
2 S5 o) olFfA Ul 7] B¥t Hol A
% 9lth. Latex gJ&te) =717t ARSS Azt EHA 0]
Z7bsted QA w9 ERAF Y AVEEA EA4
57} 208 Rolmz {Jxte] A FHe] F7HE Aol
th. o9} 7L AL JAel =)o wEt A mon-
omer FE7} A58 AL o= AR AHE Flolth

Polystyrene latex?] A¢ HAAE =25 FZo|22
Aggd wmat gael =27 B¥7t AH FoRAR
Smith-Ewart®} o]20 2 oZ5& FHreE mE S5
2 FolAe et

-

H

Ho

4. 53 St u3719

4.1 7HAIH|

&3 2 Ae"HE ANAE BEE ARG
redox/|AAl 2 UeEsF Atk BHE RAAIES
persulphate”} ®ol AMg-% L 91}, Persulphate2] 23}
= uhgdzel Faolld ojdled FEH, wh3-ole
ion7E(ionic  strength)7}  #&5&  #Ed t}.
Persulphatel vinylacetateu} methanol 22 AlE &4
AU 23& ol A sz o o P
Persulphate®] 1z} 23l&E AT

k= k] + kz[H+:|

o ¥z EAEHY kE Foolld od FEH=
2 wrge) £T44E 843 VAL 26 keal/mole
olm k& Zujyl EAEA @& W BHEE FTE
33.5 kcal/moles] BB E vehdcth. I 2
®o]q  persulphate g F=IH  IHAETH
persulphate®] 13} 28 &% 457t Zashs @40l U
eusd, ot whgde] o] Zwrt F71E 4% WE
oz & 3tk
Persulphated] £3l= Zu)7} EA)5H2] && o

S,0% — 2507 -

420

S0y -+ + H,0—-HSO; + -OH
20H - H,0 + 1/20,

¢ 717z FA"T 28D om bisuphite £o|
eo] A4EEE FFEAS VgAoR AHEHA 2o
W wgd F 540]2 FE7F F748ked persulphate]
Bt AH Aoz EANHE AFE vehdnh

Persulphate®] 2|4 A4 5 radical 2& sulphate
radical-ion# hydroxyl radical o] glth. o] F radical
o] fapEEuteel AlY Foshs F=E ¥
pHel el&sls, pH7} 7.0 224U & d¥E SO, -
o ot AAEgo] APt SO, - = Ho= A
o] 9Jo =2 micelle & latex YAE EMI 2=
oz sdY AVBAA =g FH] A¥t 1Y
SO, - 7t %8 AIA &aislo] gl monomers} i
2.3} oligomer radical& FAEH SO, - 717F AH
BEAZ2S EFsld JANERE Eoi7A gax= O
3% o] Ux} WEZ radicalo] oI % 2lenl 4%
= mEAe] B U radicale XS deod
w74x] Q42 el monomerst ¥HE-3H 3Tt

zgojoz BE] AASHE oligomer radicald] 3=
= monomer? #FAd wel g2yt vinylacetate2]
A =3%7} 30-50d # oilgomer radical®] A8
t}. 4gozo] radicald] life time 1082 RIo|m
2 oligomer radicale] AAE wtE F8 WollH 47
@ A7 A8t gloh webd diREe) oligomer radi-
cale HAZ A2e IS FA37] Al micelleol}
latex Y=ol ol3te] £ iy & & Ut

A O 249 f3Ed HEE5es Smith-Ewart2]
olgd] ot ANA = thatd 0.4xtolct. HAA
=57l 28 e £5d AL TAE RS AR A
A7IAA o B latex YAE AAAII7] e, A
0 sAdM= AAA 2 et #3 38 98 §=
7} A Wssi g=d. AR et e Eod
latex <] ol radicale] % 7§ o] BEd= Aol
radicalo] LEHE A7 A vEle] BAE JER
A XS 4 7] WEA A O #AS 58 &571 70
AAY sz W 45 T2 AT

Redox® A= /MAA 2§ radicale] A9
A3 §9 whgo] FuElgy] wEd) B olFolt
Persulphate/mercaptan 77} redox ¥ 7| AlA ) &35
o radical®] A7+

8,08 — 2507 -

SOj - + HSR —HSO; + - SR
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-
- S0, Monomer-polymer
/ - .\ _ particle
so,
SO" Anna — _—
Oligomeric _ Pocliymer
radical | radical
S0, l- -
50, "_
"
N -
\ /

Anions of added surfaceactive substance s0;

3@ 3. Oilgomer radicaldl 9% #3} Z8<] AW

¢} 7t} Mercaptan®] &7} persulphates] 2]38F &3}
FH s S8 e Ale AL SOc- 9 HiEo
SR-0] &0z 3HE micelleo]t} latex Y} Loz
o gJA Eolzd 4 e Fo| & olfrt B £ ok
Persulphate® bisulphite( HSO5;) $}% redox A& o]&
F 9len of AlE AAZ acrylonitriled] #3F F¥ol
AHg-E o gt}

S,05" + HSO; — SO~ + SOj - +HSO, -

3714 AAE sulphate radical-ion(SO, - )¢} bisul-
phite radical(HSO; - )& 2% #3 %ol A 2
L=

Chlorate(ClO5) 2}  bisulphite(HSO;7) 9] redoxAlE
vinyl chloride®] -3} F§el AME5H Fatslegs B2
F713218E(ROOH) ¢} Fe(Il) A= styrene/butadi-
ene?] A& FFFo| AlRFHo] gkt}. ROOHE micelle
52 latextol] ©f @o| &3 = Fe(Il)E F&Ad

§& EAsk=dl ROOH7E 489l 83l|= = 73 gkl
E45 ARkl @4e] wopxltl. ROOH/Fe(N)A
o #YFe] FAZ MDA Fe(l)E radical A
of Zu] A¥& 3}, ROOH/Fe(II)Ad 3ol ¢l
o® Fe(I)7t Y7 ME £22 Fe(l)o] 7] wj &l
3 g0l F YA Perh BAYORE dex-
trose, glucose 5o] A" 4 Q).

ROOH & & cumene hydroperoxide, t-butylhydro-
peroxide o] AMEED o] redox Ald H7IH= pyro-
phosphate(P,0,4)& Fe(II)9} complex& o|Fo] &
3 F% ve-g A

BFo] #3 T AT H A=RFA Fo] 2PA
7t BAAY FgAdo] it latexe] ¢HgAo] HolA
B opet AAA AzAPI e 4 gt §3 28
Fol YR RIS Wslshs 59 @io] o] BYge
sodium sulphide && ethylene diamine tetraacetic

AR et Jlg A 7A435 19969 89

acid(EDTA)Z A @sluzl sh= A7 dded, Fe
(I) A FPAE AGA 7L Atglel] o8 d3s &
A&t 2 aliphatic polyamineE Fe(II) th4l A8l
2 3R AlZ7L A=

4.2 AlHE-AH|

ARGGA NN F23A e Holof & Aldle CM
C¢} micellee] z7]olth. Micellee] Z7]1= HE aggre-
gation number, Z micelle 3t 7J& A=y Qo F
AR EGA S EAeZ Yebdt). Micelled] 3td Ax+=
fractional charge, & micelleg& FAst= AHEIA)
B F ST} HA micelled] st wj2A v
ERfi 1HT} 2R ke e

AE8AA 7} carboxylate(RCOO™)dwl= CMCr}
Rl &4 oo we log o(CMC)=A-Bnd] Heiz 7
A8 R7)o] o]& Adgtel AL} OH 7171 9o CM
C7t F7tgd

vhg-de KCl, K500 22 dsfide] A7iEd CM
C7}

logm(CMC) =—b—a 10810 [783“@]

Hel 2 7248 fractional charge’} 718}l aggre-
gation number & micelled] =77} AR v
ureast 22 v|A de] Hrle CMCH ¥ 4ae vz
A ZEY. BB §3 33 AYYAYA =&
0.1Melag 89 1mL &= 5x10'Yi3 % AW
844 EA7}1 9doh. Micelle®] aggregation numbers
50~100 o122 289 1mL £¢] micelle & 5x10'
T~1x10'%) Qo).

Monomer 7} micelled)] &85+ %€ monomerd A
23] A71819& ® monomer Wgo] A= Al=et
o we} EEx (turbidity) 7H 23] A5shs e ol%
3ld £4E 4 ok AdA wxd) wal AAGAA
29 33 238 5]E monomer 2] o] Wo} x= He
Aol H71E B9 CMC7t wolAA o Be micelle
o] =M micelle zA Q) F7| %= F7)87] W Fol).
H 1€ 29 micelledo] £31=lE monomers] %} B
9 #3F38L W) 0.5% FFo|H o]= micelle Wjol oF
70702] monomer#x}7} {3 HE ou)d}.

CMC o3tz AHERA 9 55& FAs S3ke
9] AFol B8] S8 FAEIY. oln) £P&r=
AFEA7 2D 298 JRE ALt o] AR
BA4AIS T2} 0d W] FHEE w)std 238 70
% FEo2 A Jehdtl 22u dAde Mol
CMCE ¥3o24 FY8 ARBEA =AML mi-
celle o] BAEHEE 3 FgP&er F23] 27kske
e BFEF Ao /3 27 AF micelle] Zx)
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gE7 2 4L s A& ¢ 5 U

HE latex= $8£Y 1mL %2 1015~10'67) o}=|u}
%27] micelledr= 10'%7) o|22 micelleo] latexYA=E
5 852 0.01~0.001 A= E33l9 U2 micelle
£ latexg&te) A wE Yz S At Al
APIA 22 FEFo 2N AHAH

AFBYA 2= x| w4ake] F(sodium stearate, palmi-
tate, oleate), rosin 4] ¢, sulphate$} sulphonate,
ofo] & AWEAR] L H| o] 24 AREIAV} AHSE .
Rosin Ate] €& styrene/butadiened] #-& FZFdol
ARGEAZ AHREl] gelo] HA B FFIAE
A & 9lch. Rosin 4 AR 2E 35F g =8
A APAFImE, rosin A&  hydrogenation Z-&
dehydrogenatione 2 Ao zH F¢ vhe A &
5 A A3 ] AHEH, o] WA rosin Aol F-E
oh,

Sulphate®} sulphonate AMdQl whefoz {31 F
#e 8 o FId5e HF latex7t Aolvt FFE 0|29
o5t tAdo] Wolxle o] gle Al Utk A
A wrgoldA AWt Folut rosindt Hell o F latex
9] ¢HAL sulphatet} sulphonate® AME-E A-$-Hr}
=3

ool & AWMBAAE alkkyl ammonium ¢ (dodecyl
ammonium chloride) Y} quaternary alkyl ammonium
< (cetyl trimethyl ammonium bromide) S Zo]
latex QA7} FABE ARA st ARBAA R S+
£x0) ZFetso] AMgdch

H) o] &4 AMBHAE B AA W] Ay FE
A5 REL JAD Qo A5 RELS F2 A7)
9] ethylene oxide’}7} 429 el 2 oo o)

Hlo] & AUBAAE latexe] FFAJo] pHel ¥}
o] WzalA] grolol & BeAo] A& of FEldith. AT
A R A5A 2Rl EAJL solubility index, & (ethyl
ene oxide7]9) F): (AFA FEQ BAF+AAF)IE
FEE 7149 Ares A4 BEe B g &3
e 73] 1% Aol Solubility indexw BE
3 23 wesEe Z ABRBAE YA goy AR
BAAe Y FRI FUE¥ AL ethylene
oxidegtedo] F71EFE FF v S0} latexo] MY
Ao] AE= Aee HTh

AR E8AdA) o] A%& HLB(hydrophilic-lipophilic bal-
ance) 24 JelE 7497 gl HLBE 194 20 A}
ole] Wgle) glom HLB gho] &4 lipophilic 43
& Jepdch

27k ARBYAE S AR A9 74 A
BA4A9] HLBd % &2 Jslo §& AL THE
¢] HLBZ Yel ¥ polystyrene latexo] AAA L

422

HLB #4 Bol A7HEAE W AT
1-4 Bl 93 2] o
3-6 ozt Batd
6-8 AGsA wve F SHYeE i
8-10 eHd sl £
10-13 ozt el geiE EAt
13 ¢ B gds ol F

2 i

HLB gre] 13-15 ¥4 714 A4 vehdviz &2
51 gich. HLBA wat 3¢ &%, 4ae 27 %
latex?] HE7} @A WEsiog o5& 243y fst
AW 2] sxe ¥ HLBE Q84 zexojof
3}, Vinyl acetate®} vinyl chloridee] #3 5% 2
o] latex YA} 92 radicale] Aol A olEd= &
3 M E vlo] 24 AABAA 7} radicale] B4 o]

o ZA37) W&o ol ARBHA} HriEH
3% £57} gt

A B3] acrylonitrile # acrylic acid FEgA]
A7 EEEE AR E ARSEY 25 AHEEA
o 3l whgrI ol A Fo] FA WA= o] Ut

AR S ARRER @ 4% emulsifier-free
polymerization& latex®] +5& F3]7] $ldld A2
% 9 2% Wolt}. whgAlE monomer, &, HAAIH
latexe] ¢HAA|Z sodium metaphosphate, (NaPOj),
Zo] ¥3F o] 9t} o] W] latexs ~5600 A o2
an, ywhe $571 =eln Yo A wyt £271 1)
e gGgko] 2A JvERdTh

MAA 2E persulphatert AFEEE dEHL sul-
phate ion 717} latex?] ¢FEAC) & 4L vt 7
28448 persulphate Tl AHEE A9 AR E latex
7} FAXA = Aoz RE emulsifier-free %3 &
Fol= FH latexE AAIAIIE 71 HA3= A
NA & AFgEedof sttk= AL & 5+ Ut Emulsifier-
free polymerization® EWA=Ho| ¥7] W& REF9]
f3Ed A vetvdE AE(foam) o] EB T 2 24
7} gl

4.3 ExXZ =H=A(Modifier)

H3Ed sl AAEHE latex= EAFHO] WF
AU 7tmrt ol dolu) gele] Fafo] 02 R mer-
captan¥} 22 B ZHAE Algsle EAlge 25
= Aol Fa ¥ H4r B

28 284 AFAo] ZEE monomer HE &
o E3E D latex Y=} ol A olF ¥Hgoz 2
=™, monomer W& ZHE latex AN Z Expgk 24
A BA7 Agslolo} gt o] weof B A At
83 2x ¢ow latex YA o] BapF A £3
9l 57 ¥ FTEY Youmz FYUT A
bulk £goz 4% 94 o|F AFRtt /3 S

ju
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A o e dg olF A4E v £ g
Monomersh $44 £44s] ¥ Wate 242t

— AU _ MR- ]

—‘Mzk/[S][R']

dt
olm g
d[s| _k Js] _ _[s]
dlM] = %, TM] ~ €]
s _ (M]
log (Sl = glog M,

o= BAE 7 Atk G71A e E/E,E A ol A
Folct.

Iy FaEgd A BAE 2E4 2R A9
=7} ST 9ge 0)F £ gouz log([S)/
(St log([M1/[IM]y) A2 71€7], eo] bulk =
Tog 3 Axct B2 e Yehd & Yon o] A
¥ log [ ST ([M1p—[MD/(M]y7F B4 e 5
T Utk Fx¢9] 718712 regulating index@}i &}
o] ol ¥&TE FYH monomers] ABgNA Ex}

& 2AA Y 487 ade AL Au)dit)

A% 2EAZE G457 8~14708 71X E alkyl
mercaptan©] AM-E® mercaptan®] A% £%E mer-
captan®] B4 471 10 o|3lY w= mercaptane] Zo)
A wet A W3sx] 2ot 10 o] 4 W= mercap
tane] i wle} WME &2 ZAast}. Mercaptan
o) 2EEEE yhgae] pHel o) wet Z7tee, 2
< ©2449] mercaptano| Al primary mercaptan> sec-
ondary mercaptan>tertiary mercaptan 4208 Z+A
gt

Mercaptan®] 4% 457} YR wawd 31 23 w
SX7|N AR FEA 7T BAYE B ABgo] Folx
® mercaptan®] FE7} Yol ExjEe z-E 4 gl
Al Aot Mercaptand] 582 713 24 37 Y=
monomer?] A& mercaptane] FE 747} GAS
452 W33l mercaptang AR 3AY mercaptan
2] £ W g NAdsledof g}

Mercaptan& A& wal 2348 Axdoz Fq
e o] BAE 2dd £ wiolaln HAd $w
Ko} Bal3fo] & mercaptand 7 $- mercaptang %
7] @AW FUSIEE Wt 23Y ALHo s 595t

DEX DY e A 7435 1996 89

& Wrg Bap 2do] 318 o aFHo|th o=
EA5Fo] & mercaptand & mercaptano] &85 0]
A+ monomer ¥ EEE latex YRNZE o] Edt &
2HE HdlM mercaptang] EF AY $E7} mer
captan®] AEEEE ZAY FE 2 =g]7] g ol

4.4 E!'%EE

3t % v 25k latexe] B4 2 &S nA
. d& —E—‘E SBR& AMedr F¥sHE SBRe
branching =7} Zon 7lmaErst G latexst QYA
"o AL EgAE redox A9 AAA7} A
g 2271 ¥& wl= persulphates} e 233 74
A7t AHgE S 2= derth ¥ A8 wey
& A7 23t Yei g d&lz fAlstedol @ Wart
slom, o] welliz Bo] ohd RAE WuiZ Algskop
& et ol WE Al geAng Az 4t &
o].x]r,}

Radicale] 28& A7tz AAA 7 2FE =g %3-’?}
AlZte] A& ZRAFE 27 YR whgo] gy
whg AA]A (short stopper) & $Y 3k /3 2% ut
o] o o] 1133511] @A sledol & Hevl g F
o 283 ¥& 4$ monomerg FHEZHE Ea
= monomer flashmg FAT 2o Fxa FAARA =
2] BAo) 2Ekd = gl7] g Roith. wle A g=
hydroguinone % p-amino phenol o] A}gH E}.
Branching®} 7}13 ¥h-3-& monomer7} R2&314 2
% 7.10 latex LH ‘6‘@'7‘”—4 lv:.E7]. )J.,HX% o2 Zonmg
t Bol] dojdth. 19| JFEHL H2EHUSE O
°E§8}7ﬂ YER}=E] o] trans 1,47)7} cis 147l°ﬂ H]

% 32 oo o

sled 2 23 2xolld o] o] 4A4=E™ branching#t
7}1—1’&} ‘ﬂwE A dojr}z] wZolrt.
4.5 10 9t

N

3t 2% ¥H871= monomer g3l latex ¢z}
ot =g-eo] monomer2 ¥ 3LEA F17] st m

o 2fEEst MEEE U A 7 BX
5L ¥Hg7)e} &E o] goldd f %1°
= SEZ wiks 5 238 23 gk ¢
g =5 Ut (shear coagulation).

719 dHeE FeFEoE U9y Wz
jacket Bnt olue} wal 7)o} & I baffle W —’_‘T—QEE
w#}A7IT). Baffle ©He- wmule] 584< =317] Y8ty
F2 AR-FH AR 3 2429) 837 monomer, AlEBAA
F2NAAIE FFe BEER ALY deer &

J‘i‘.‘%—% Z3317] 3% sensor7t 23 =Y % F).
4.6 73 SES7(2] WA
FEFHE H38le] batch 22 d&A] whgr] male}
Uza} semi-batch® uwlerim Ajgd 4 2}, Semi-
batch ¥ ¥Whg7]= batch && d£4] whg7)dl Hald
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oA z7Ao| tf teksA 4AAE & ot AR ¥kl
M ke E2 BSES FFY 9 oz Ej
o]ZolAA 717} WS o2} $ul 7} batche] WHEAIZE
o] AolA Ao A BAHE Ut

Az werlE B EFe i A At
Tubular® ¥h87] 32 og7je] CSTRe| HE=2 A2
5 Yei7} AHRHEY Rl seedingg HFdE FHE
tubular® k8717 & vhg7] Ao AXHIE Frt

4.7 Latex2| #54

Latex®] §-54e 4o =719 B¥, 1A &,
Ao B Ag &xof et vhad aX e I
o] Z7}gtd] wal latexe] FEE MM F7lsdrt o
Aol 23 Bgol P, 32 o=@ FF¥ Fhke
AZe Uit BE FHF o AAEE latex W I
Ao 23 Bge O, FTolng, uAe TP A%
A AolHA god latexe] AE W3yt A vehd
t}. latex9] ¢J&e] =717} AEFE latex9] AET} &
o gatzar|e] BEJF WEFSF latexd] F=7 R
yeldot

4.8 7| €

$E5e] BAWjEE Bo] F2 AM8HEE 0T ©
sle] exolM ZgE 3] sl FUIRAE F2
methanol ¥ ethanol® & wAsHAL Hriste £
oj=AH g WiE o) Basith

Methanol& 2AM}d] A71sl8 CMC7} 71319, o]
200l &0l CMCe &%} @olhd] wat Frlsnz
methanol ¥ako] E1 FHFLE7 B2 39S micelled]

o
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&7t S Hol 2% £x71 i @A vehdg. Ethyl
ene glycol, glycerol 5& methanol T4l Alg-EA =
3 2xo) 7tavt FA dojuA T, Eavlel sFHAA
methanole] T &0]3l7] @54 methanolo] F2 A
57 9lth. Formamide® #89 JdA HE7h wi
methanolo] B8l 444 monomerE ¥ &334 &
7] B REJoz F43 Edolth F7| WA
Zgoe] oA E ¥37] il A Hed, o 232
& latexs] F5401L AR 27 R FYSE ol B
Fg nlxmz Foi7 Bas

AR AL FrisE wexNE FEEET FUHHA
g} ulgo] Wol AYPHW &7} gashed], A
o] Avle] wet CMC7t 2289 micelled] F71 Bot
A3 micellesl =717} AXNEZ ©] ¥ monomer7}
micelle o] &3]57] W2 ¥g&E7} Frdch W
So] Bo] APahd AP FE7F B S A
230] o Ro| WAy 2o NG AEo] o
L &3 oAl HA &%V} gadith FPH TR
o] wgrldAE ojw AL £@sh=d e T
Alzte] AajAe] =7t BLF4E BolAe Flo] BEo
t}. 22t} NaF & Na,S0,& H715& o styrene
7} butadiened] A& FFEEI} AFdthe Hikx
olth. M) Ayl wet Yae] FHol o wol Uo
U Qlzte] =717 B ARGE B7EaL latex7} B 3
3 He 2L A vE7t B&FF latexd] A=}
Yol A #o] U= Aoz Hin.
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