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Table 1. F35F 349 &7

Category Process classification
Process | Batch, semi—-batch, Continuous, Tubular
Catalyst | Thermal, Redox

Seeding | Non-seed, Seed

Stages Single-stage, Two-stage, Multi—-stage
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modd wAl Qto® Solrtd I tE guZo] fiEo] FHo] dojd
Wi 7bA] Al A37dgo.
SO, M)mM - + SOy M)mM - — SO, M)m+n SO, - (5)
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|&ETh o] AVIE FITFelA dAbe #sK(Particle nucleation)
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A A 2R FdEnh st A JAES] w7 GEA B
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(a) Initial system before initation, (b) Initial stage before initiation, (c)
After miceller soap has disappeared (d) After monomer droplets have

disappeared

a9 4. Harkins ]| &9 o f3539 dAYES.
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MAAIE Eell 93] wallEo] WS dovle AfettzS AAsH
Hed fels@ds 2 584 284S 283 Peroxosulfatett #Hiksh
T To] o] AMgE+=dH), £33 sodium, potassium, ammonium
peroxosulfate’} =2 AREHET. JiAAlE & Es Aol o] el
), peroxodisulfate®] 745+ o3 o] g z-E& AT

035-0-0-5S03 -—> 250,]
ARE Gz dFA et wgste] S-S AAEHA Hed SEES JHA
N

Lo oEdY. BelEies A 5E, S, 2k, vk,

AXAS AHE-taL 9l

]

- SAA e EA4A -

Abstgk<l FetsdAAs AAE EerTIe A
(Reducing agent)9} A9 H&E Bxsto] g AHS o g4 5
v @A (Activator)7t Zg3tth. EFEAS 1932 Haberet Weissell
ola A5 Loyt fFatsddol oW rIs HZo dojvh. AR AL
L5+ A2 NaHSO3, NaySy0s, NasS,04, NayS,05, NaHSO,[JCH,02H,0
7} 2ol JA 2= FeSO,07H,0, Fe(NHy)2(SO,).6H,07F =2 o]&5
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Al pHE HASHAA F= Aol g5 Al(Buffer)olth.  $5al= L3 7§ A

o &esE LA FAMNTI= g . dsAz 2ol A

- XA -
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o
0
o
2
e
oz
ox
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ABANA F84 TRAZ BHAA AFEY L WS4 IS 39
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A el e Herlss sk o] e FRo|EgAL F-2eh dvkA
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PVAcA oddN= PVAE A3t PVAE ZE, AFaA, H2HA
TOog olfY= FQ% FEAATEAH A He e upel thgst
THZ AFEHI Stk PVAY 3184 x4 dEFAQ] nddaEe B9

Aate] gEor EAeiA @] wite] ndYaLRRHE AxT 4 glu
VAMS §9FdHen F9ste] PVACE FA 3 § 4742 (NaOI) 2
ato] Alzsrh. PVAY F¢ = PVAc 4 Al Z2Ao] Ha ey o

Zeloke]l A7 B stz oM Aol
2.2. JFol2
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Eslet 5 oy 7HA Hoprt
A el AAAga A = k. wEA] HFV| AR o= Fof
oA Hiike] weEk 1 AW Aozt JdEdl AH %

=
(Mechanical interlocking)¢] &, A 7] o]#(Electrostatic theory), AlHZ

o

of I3+ o]E(Theory of boundary layers and interface), S2Zfo]&
(Adsorption theory), 3HxFo]Z(Diffusion theory), 3}8H23gto] 2 (Chemical
bonding theory) s°| $il o|&52 Aol 5 2 stel] mel o=

ArE Fasitha =

ﬂ
4
%2,

2.2.1 714138 ZEZ o]2 (Mechanical interlocking)

19250 MacBain®} Hopkins!''d] 23] A|otd 7|44 2EY ndo

A&A wHlel = TS, 7Y, 82 SOl AHAVE FFFens JAALE
7F ddEtkE ol2o g2 uFe AF7le Az Fs] A3 Y Borroff
9} Wake 59 <93 AotE anchorga (22 1(b)]7F 78 tiZE A el oo]

_—

koo maE AFREe ATV s e HAFATE ey &5 Ao
2 A ENd e AR dg 1S wEFof sl F Lol o] o]
& Packham, Ward™'™" 5] polyethylene® th& 3] Zajbe] 24
g7 o FeeE 9FAQ] Aol o] gdtet A A
ol g7} mel¥ojof kil Gent,Schultz®?7¢} Wake?* 10150 4 3}
71 %= ST
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2.2.2. 2F3t AHMZF ©]Z (Theory of Weak Boundary Layers)
Bikerman'’'o] A|¢tal oF3k AW Z(Weak boundary layers)o] &2 <kgh

AMSol A& 93 Al 7P F3FE Bol W] wdel HAEs AAs=
83 84ty FHskeE Aot AARE AH tigk Felr) w5 of

H7] wjtoll o] o]Zell thafA whabsl= AbEER JAINE dRbHow 318}

a0 v Fo] AMAuAE FAaATIAY HIHAY ALAE =2l A

H
l
nejslol drkn FHahn g

2.2.3 F&(@9st4)o]& [Adsorption (or Thermodynamic) Theory]
AHAZE S &R dapA HH FAEHE Ao ARFEIT EE

AR el ofaiA Aol Ajte] dojuA "k c]Bo®m

Sharpe¢} Schonhorn'®'el oJsiA] A& FFEUT. o o|&elA &3t

elHkA ¢l 3& van der Waals@ ¥ Lewis AF-97] Az z& o7 114¢1 3

= (3
= FaL Atk A=l AR AEAdo] tiek A2 29 6 YEbd L
Ho= dutygom Hdvo] H1 Younge 2o Ty o] AwEa 9l
.

¥sv= ¥sL t YLyCosO ————- (6)
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I ez apAARel TATRIA F717h AU helntes
¥s — ¥sv )E TAIE AEZ 7] diife] A5A4S 28 W gy v =
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W = f(-AH®)n* ——————-- (13)
f: AgIE AFoluAz HEA7]= AR}
nree] AW WAY -] Al 4, °F 6umol/m’
2 (DI (1)RFE DA A2l |q A Wy
W = 20 D)V + f(-AH®)n™ ----(14)

2 AT F don ojfd FHolEe uEA/FE =
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A A Y GFA(VAME F G342 star Enjded
A=(PVA)SE AAAS] S/t = ®sprzen, ofadal oA AH =9t of

AP GEFA S FHEA (Co-monomer) & AF&3te] A3t}

L Ao & A

GFA 2= vinyl acetate monomer(ZAHd ©EFA]), butyl acrylate
monomer(oFZ A o] 28| £), acrylic acid(e}aZE 2D+ 99.5% =22 714
Junsei chem. #l3%F& ARESFLaL, HlHopAlE| o] E-lH=(Vinyl acetate-
ethylene)o| A& A|FAE= F Air productse] EP706 (Tg 0TC)3} AF401
(Tg -15C)E AF&3id. a8]a AF8d dAE2  AldrichARol A
Inhibitor remover columns Y3t S LAAZS A ASFow, AA
dFA =S gy wedd dFS vAs 0.5 AAGr] flal et
degasingdt & -5C3toll A H A3} T}

PVA(Polyvinyl alcohol, Z@H|HdLF )= FTHE 2400, 2000 H=
17009 Ast= 88%(AEW P24, P20, P17M¢} FF= 22009 3=
98% (A% AH22)S AF838F9lal, pH ZHA 2+ Sodium acetate(SA), &
=% WA A 2=+ Ammonium peroxosulfate (APS, 98.0%, Junsei chem.),
7}F2A) 2% Dibutyl phthalate(DBP, Junsei chem.), AF3}skdut-S-8 7] A] A
2+ Tartaric acid(TTA, Junsei chem.)®} #AFs4(H,0, 35%, Junsei
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chem.) & A3ttt +34+= polyoxyethylene nonylphenyl ether
HBL=17.8 ¥ 12.3¢% A&F& AF&stglon, &2 o|2ugTs AMEsISith

SRS WAE, 22, Fuf 2@ 9=A F9s 9% dropping

funnel& AAF 47 FepsAolA Ao, Whe2Ees 2Rzl
7b58 circulator® AME3IQIE, BFSIUE whSo] HHE ol A4 B

715 FASAE (28 7]
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2. & 3

2.1. ANAY 7 &L &l =& st
AFeHel ot FH FFol=udgo| {3A(NP-1050), PVA(P-
17, Mw=1500), €=5A(SA)s< 27 VAM 9&A9 0.3wt%, 1.0wt%,
0.3wt%= Wil 80T7HA F2ste] &alAzet.  #3hAl 2 PVAZE €443
23" F seed® WHEY] 98l VAM w@EFAle} o] mgkgol giAIR
ZA 2] 0.3wt%)2] 7%7FS 308 2A 80 TE FA8 T8t
Ak FUS v F 3043 80TOlA FAS F v VAMI} A A
5 AR AA Fdsilh. Rk VAMS AlAS7] 98 1A1F st
of SAvgEs 71% F 50Colet= Wd7ste] 7HAA(DBP)E

2R3 wHk 3 e S oz sle] B3R 42099 SAHES 8

A3Fsk o] o3 T2 o] 2wk f3FAl(NP-1050), PVAP-17,

Mw=1500), &Z#I(SA), TTA 55 Z2 VAM®] 0.3wt%, 1.0wt%, 0.3wt%,
0.3wt%= ¥l 80C7HA 5238kl SsiAZth.  f+3kAl 2 PVAZE k413

LE 3T seedE WE7] 93] VAM wEA| 9} olLwdfrz A7
H,02(35%)(TTAS] 50wt%)2] 7%7VF< 30l AA 80TE FAlstH F
Atk TS v F 3083 80TAA KA § A VAMA 7|
AAE Azl AAH FYstgdeh. mvkg VAMS AAsH] 98] 1413 &
ob 85C2 F&dto] HSAWNSS A F 50 CTolstz Wzsle] 7haAl

(DBP)S Fstar 543 uwt & ukgS ggsio] E3)uHE 42.0%2 A4
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Table 2. MAIAY /7 2 Yol w2 A3}

Ay Ay B B,
Water (g) 330 330 330 330
VAM (g) 220 220 220 220
PVA (g) 22 22 22 22
APS (g) 6.6 13.6 - -
TTA (g) - - 6.6 13.6

Table 3. 7AXA Y F7 2 Foll W& WS} 23 FAHd FHEY &7

= FAE] FdE2
AB, Ay B,
AB, Ay B
AsBy Ay B,
AsB, Ay By
A1A, Ay Ay
BB, B, By
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2.2. PVAS] T/ 2 &l m& W3
PVAS] F7/ 2 H7tge] m& S gotrnr] 9 S wnkr)zt
A2g wkg7|ye] E330gE Yil PVA P17% 13g, P24E 9g, #3kAl
(HBL=17.8)% 0.7¢ ¥&=t}. wWEHEEE 130rpmo = A3t 9k&-7]d]
of WEES 80T7HA A gttt Ug=2 & & APSE ¥
ZAYd wEEA] 220gE 4417t Z A droppingdhd A wHES Pt}
IHeohs § 50Co|st2 W¥Zhste] DBP 22g3 26gS A&
T3 PVAY FHEZ 223 A 8E £330g2 9i PVA P24E 20g,
P20S 15g, F3AI(HBL=12.3)% 0.9g Y&ttt wW&ELE 130rpmo &
FABAA WS HEES 80T/HA SeA g3t &= ¢
A3 & APSE Wi zihid weEA 180g, obA ™AL o 2~ H 2 (Butyl

o

acrylate monomer) 16g, o}a =X HAcrylic acid) 5g5 4417k ZAA
droppingdlWA WHg-& s}, wkgdsE F 50Cost2 W¥7+sle] DBP
8gE 4+

Z1ejal PVASl A7bRES deldk AR+ =330gE ¥al PVA P24S
17g, P17& 11g, AH22E 9g, +3HAl(HBL=12.3)& 0.5g Y+ uWREESE
£ 130rpme.= fAJstHA REg7|Ue] H&ES 80T7HA =elA &3l%
o U889 183 T EP706 100g ¥ APSE Wil ZAHH|d O
167g, oFaHAH Acrylic acid) 1g& 4A]%F 23 droppingshH A
A#gstg o, =3 EP706 thal AF401 100gS AH&-ato] gHAd i,

7t ANE AEE F VAM 2 PVAE F8doz AMgEden, Do 4
ol L= PVAZE &% O AREHAT 7hAaAl B Tgé] Aol tigh
EAWsE B fal Ci¢F Co 4% DBPY & wEAl vl ZF 10%,
12%= W3tE FJow, D9 Ei, E° 49 7taA] &S ZolAY ¥A

=
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=
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Table 4. PVAS] 7/ € o] =& A3}

Ci Co D E. Eo
WATER (g) 330 330 330 330 330
PVA P-24 (g) 9 9 20 17 17
PVA P-20 (g) - - 15 - -
PVA P-17 (g) 13 13 11 11
VAM (g) 220 220 180 167 167
Acrylate (g) - - 16 - -
Acrylic acid (g) - - 5 1 1
DBP (g) 22 26 8 - -
VAE (g) - - - 100(Tg0C) | 100(Tg-157C)
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3.3. DSC (Differential Scanning Calorimeter)

TA Instrument AFe] DSC(Model DSC-2010)E& o] &3sle] AA7]F 3}
oA FAES Aol ATS AHHY. FSAHZXUALS 4 AR 0.2g%

2C/minY &&=z 10°C7HA 7tdste] A4 2 agds A8EY A

o] Z&(TYE AU
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3.4. UTM (Universal Testing Machine)

7k Als o FAE 2 KS M37009] Wiel &7 25 xX256mme] =719 =}
3te] ShimatsuAte] UTM(model AG-2000)S ©]-&3}
of AEAEE ST, o] w Crosshead Speed™= 50mm/ming &%=
=

e S4stgon A 538 S4ste] 1 BwAS Askdvh

L)
-
T
b
>
=)
'S
2
N

AzAES AEE SEFHF 0.LmE BES WE] YEE & F 25T
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Heat Flow(w/qg)
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a3 12. DSC Thermogram of (a) specimen A; and (b) specimen A,.
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1% 13. DSC Thermogram of (a) specimen B; and (b) specimen Bs.
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13 14. DSC Thermogram of A;B, (A1:B2 = 1:1)
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Table 5. 18 & A&y 13

i

(B ), I=

)

ot

Solid Viscosity at 25TC | & & o
Al s d . 0 H] i

Content (%) | (cps, Rion VT-04) | (Kgf/cm®)
A, 41.85 24,500 186.43
Ay 41.88 23,500 191.91
B; 41.93 23,700 195.43
By 41.98 24,200 198.42
A1B1 - - 20735
AB, - - 218.22
AsB, - - 209.84
AsB, - - 211.48
A1A2 - - 18878
BB - - 197.16
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Table 6. FHEY 4.
C; Co D E; Ey
Viscosity (cps) | 25,000 24,000 26,000 | 28,000 | 24,000
Solid content(%) 41.2 41.0 42.0 41.7 41.2
Plasticizer ¥ | DBP(10%) | DBP(12%) | DBP(4%) - -
Tg(C) 18.59 15.60 21.31 38.62 | 35.43
Particle size(un) 3.12 3.23 3.16 2.58 2.41

1) Plasticizer®] <

2 monomer®] gk FAR 2 YERY
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Table 7. §AAES] IE 2%
C1 Cz D El EZ
MFT (C) >5 >4 >5 >5 >0
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ABSTRACT

Effect of Initiator and Plasticizer in Polyvinylacetate Emulsion

Polymerization

Jung, j1 young

Dept.of chemical Engineering
The Graduate School

of Engineering

Hanyang University

Emulsion polymerization of vinylacetate was performed under different
conditions. The polymerization conditions had a significant effect on the
properties of the resulting polymers. Two types of heat polymerizaion
and redox polymerization were attempted for the preparation of
polyvinylacetate. When hydroperoxide and tartaric acid was used as an
initiator for redox polymerization, polymer with small low molecular
weight was produced at a high rate of polymerization. Redox
polymerization was Increased with the increase of the initiator
concentration. In comparison with redox polymerization, polymer of a

small particle during the polymerization was formed due to more rapid
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rate. It led to relatively strong adhesive. It is considered that the rapid
generation of particles results in the formation of a large surface area.
The combination of Al with smallest particles and B, with the largest
particles afforded the strogest adhesive behavior. To elucidate the
morpology of the polymer, FT-IR spectroscophy, Scanning Electron
Micrography, DSC thermogram were employed. It is interesting that
desirable properties for better adhesive were obtained through
copolymerization of vinyl acetate with EVA. The results show the

considerable potential process for environmental-friendly adhesives.
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