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Qo nsFZaolmo WE A HAA| (steric stabilizer) ZHg-o] ZglzAH]d (poly(vinyl ace-
tate), PVAc) =telxe] P mX= 48e BAeIY. B3 g=o|=2 F3% 1080, 7
3% 78.4% <1 WHS-A poly(vinyl alcohol) mona thiol (PVALT)E AM&3dF Zo] Z3% 1100,
A3lx 81.6% ¢! poly(vinyl alcohol) (PVA)E Abg-3b= A BT PVAc gtel A9 gt Aol s
ston, whgAd PVALTY Hrigke]l Z7184E PVAc gfel29] A2 4=t PVAc
ez 9z #9H e Wil FAA dvF s #ARsEo. 9Aavie 4 PVALTY
A7Yeo] TUVEFE T2 ARF oz | EHY F7 Al PVARL g4 PVALTE 418
3l Aol PVAc ghelx9] ¢t Ae] 43 8e & 4 Ut ol= ¥4 PVALT=Z 13 PVAc
gtz QIzAIE PVAele] 88 ZAPE A= + A oede ElE (thio)7]7F Z9i=o]
PVAce} g4 PVALTZ9] 3aute-o 2 <¢1% PVALT-5-PVAc 5 3587 A4 H
7108k Aoz AlRE Y. oy Aed s B EFY $57t F71E84E FasHch

ABSTRACT: The effects of protective colloids ¢n the colloid stability of poly(vinyl acetate)
(PVAc) latex was investigated. The stability of PVAc latex in reactive poly(vinyl alcohol)
mono thiol (PVALT) (DP=1080) having 78.4% saponification value was better than poly
(vinyl alcohol)(PV A) (DP=1100) having 81.6% saponification value. The colloidal stability of
PV Ac latex particles improved drastically with increase of the reactive PVALT. The particle
surface morphology of PV Ac latex was examined by transmission electron microscopy
(TEM). It was shown that particle size of the latexes decreased with increasing reactive
PVALT concentration. Therefore, the stabilitieg of latex for reactive PVALT protective col-
loid was superior to that of PV A ones. This result is due to the introduction of many thiol
groups that induce chemical bonds at PV Ac latexes surface, so that the formation of
PVALT-b6-PVAc block copolymer via the reaction of PVAc with reactive PVALT. In
addition, zeta potential of the PV Ac latexes decreased with increasing sodium carbonate con-
centration,

Keywords: protective colloid, poly(vinyl alcohol), poly(vinyl alcohol) mono thiol, poly(vinyl ace-
tate), latex stability.
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AHAAL Yo AT YHolnE o
Wk Qae o2yez Hol A= dEHe B
JEA 9. aejnz qEde dak INEL &
BEAIIE o] FRE T 3 ol AL

o] #g] A& 237 (flocculation)- =23 3} (cream-
ing)—ﬁk}iﬂ (coalescence)-+-2] (breaking) #AoZ
AP

& Jddde HF AYEQ gdx Al &
AL 250 gl FRFAAMe FA7] E (elece-
trostatic force), van der Waals 3& v|&3% E&8
o]= ¥ 7} Brownion &l o3 &4ldl oJafjA A
WS =) 46 ghel A Qzlel QbR AJe ALzl W
M Faan olEHA WAME Be A7 13
S QT e asl b0 JRE FE AAzE
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A= szt BA7) A v
v, dxbe} iz Apoldl LFA} 4
Ao $EE BTV, 5 3BT U
TAJYR7L Ad FAHEE 3ld #

AH)d (poly(vinyl acetate), PVAc) —ow} QP— o
A e} slelas YA A B} (steric stabiliza-
tion)o} AA7|H A3}, FL ojge] 2F 9
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Ao we ez PREEEE FESAT
Hartley =" 83804 sk ¢844 2 vig
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FANAA w35l HaFRo|l=2A PVAE
ALE Thre] AFEIE UAAIRE PVAY] thiole
2727 ¥+2-A poly(vinyl alcohol) mono thiol
(PVALT)E"® 2183 ®us @3 bt glch
wEhd B AN e BRI TR0 ER2A PVAS v
24 PVALTe & sdlollA potassium persul-
fate (KPS)-sodium bisulfite (SBS)A| #lS2 /Al
A& AMgsle] EH3A faEdez F4s PVAC
gtel2o] AP w1 A& B HESIAT

Al
=
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PVAS} PVALTS Z&h A|oFFol AHA g|lxn
PVAS} weA PVALTY 282 Anep’® zre]
BsiHel. PVAS 72 9 A 3¢ F& AA”
2 BAE, A% olErly < (H3lz) 2En
AA FIAAG T E ¢ Jded, B 4FAAM AR
PVA9 2%+ 1100, Aslx:= 81.6% °loH,
vhe-A PVALTe 23t=+= 1080, H3les 784%
o]t

PVAc 2i5|A9| Zgl 3H2F o 1000 mL2] A}
T Eetea s A, wikEE
7], AA7lA =%, Dimorth £33 g1
dropping funnel& #AHatst & A AL 7]|F 3tl A
2o)- 24 (deionized water; DIW) 27.8 mol, &%
2izol PVAeo} wreAl PVALT 89, KPS
1.33 mmol 89 18|11 vinyl acetate (VAc)
0.58 mol& Zt7z} H&tx, AHEEE 300 rpmo R
S8k 30 CAlA ¢ 30 min F¢ pre-emulsifi-
cationA|ZAt}. o]o|N FFLEE 60 CE FAY
%, VAc 058 molg F¢3% tlg &=ul2 SBS
1.33 mmol F&HE& FY3H FHEE MNAIAA
A 70 min <t et

PVAc BiE|A9] oYY EH. 7leds] (BA]) <t
AAe HHIAE 30~85 CY incubatord)A 152
F B sprEA s SHSAT.

71A1A QYA A L maron tester (Rickenseiki Co.
Ltd., Japan)& A}g-3}d JIS K 63879 93l =
AArt. & P2 A8 75 g8 tester&7]o] B
10kge} 3% 3lilA HAAEEE 1000 rpmo 2 F
Aol 10 min F< @At o]FA Azl @

1]

RIS

#210] A244 A53 20003 94¥

>

82 80 mesh 2H|la]~ 7} screene 2 o
, &% 12" ZF coagulum¥e] A 1Y
Aol 3t wt% 2A S A Ee] ERAR

(stability index)Z T3l

=253 AFA (freeze-thaw stability)2 T2
$3 27L& -16 Tx8hrs, 30 CTx1hr& 1 Ale]&
2 39 &43idth

E7lx 218 v 7 (transmission electron  micro-
scope . TEM) Alzle gl A8 ¢ 5ppmo
2 4% oL gEx ARE 9S8 A 32
2xo02 40wt% osmium tetroxide (0sO,) &
dom AMsled carbon ZHAZ T TEM
(Hitachi H-300, Japan)9] 7}&#A¢te 75kVE =
Z3te] 30000u] 2 #d st

AetAYe} & =7]= particle size analyzer
and zeta potential measuring instruments
(Model; Malvern, U.K.)& A}&3le 25 ColA &
st

PVAc Efg|A2| Z3tT £F. PVAce] 3¢ &
3= (DP)= 100mL &3¢9 i3 ZEghxzo
PVAc 1g, FFoldEA 20 mL 28|31 o EA
20 mLE Z4zt ¥ Fefd 2mLE 7lste] 2A7]F
glellA] 100 CoAlA 24 hrs ¥HgA|A 23] otM=E
3} 319 tY Qolxl PVAc #8912 #A] 1tgke] Eo
HAANA A7 o, IHJES vHA] dEEd &3
AA AdEEr2 BE4ES AAE oA BER A
HAIA PVAcE 43ith. BAl€ PVAc Alge 94
£ gujZ sl 304+0.02 ‘CollA Ubbelohde Hx=A)
g ARt 53 af FHEE oHgo Mark-
Houwink-Sakurada4lol® oJs) 37 23wz 3
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4 o ®o2
ki s>
ML ot

[5] = 0.0563 x M,*°

zeo] e PVAc AEE iodometrys (Wif's
titration) &2 microburet (DIN, NS 125, Vz+
0.02 mL) & Ag-3t Zad oH, WijsA e 7}
A 5718 viAlEte] Az Basidih 58] 805
= 8ol Jdomz HAFFHAA B3] Al A8
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27.8 mol, VAc 1.16 mol, PVA<} ¥84 PVALT
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Figure 1. Effect of temperature on the hydrolysis of
PV Ac latex.
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PVAc 2elx )z}t 9]¢ &2 PVAg} PVALT
7} F3lEle] 9]5 (envelope) & FA 3= A= 7]
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A2 AL 7= a'ate] g
Fd 7zt 8 JhsAdel th 53] PVAcY
9 FEAG FEEA A of A
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Aol FF wel & Py wevh 1 F pHe
dae] =M, pH 3.0 o3t 7.0 o]deixe 53l
J}es £57} 7l&dolma NaHCO,u Na,CO,
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Figure 2. Effects of PVA and PVALT concentration
on the stability index of PV Ac latex.

© 9% AP 984 FEERde DIW 278
mol, VAc 1.16 mol, KPS 1.33 mmol, SBS 1.33
mmol, 2% 60 C, A7t 70 min I8
BHEEE 300rpme2 AAse] PVASE whgA
PVALTe xE Zt7} 0.008F 60.0 mmol7}=] A
SN FIEA F3E el se] A X5 AE FdHE
Figure 2 Yepiich <948 A= 984
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.23 dHAdLe e PVALTE 3713 efd
VAE 713 gl AdTiE 92=38lul Z4]d),
PVALTY ¥x7} 218558 g ¢
2t PVA =3 &l VAcE $313=384
2 AbE 2w7]el 9% hydrogen abstraction
] PVAc 9=l2 VAc gtlzte] 18T E ¥

T RO}
olo
o

i

[t}

583



o] A & -

9
-
o
-
X
G
z 8r
35
T e —
1}
é //
o
[ 7
L
<
5]
o
(%]
[ L NP PO

5 15 25 35 45 55 65

PVALT concentration (mmol)

Figure 3. Effect of PVALT concentration on the sul-
fur contents of PV Ac latex.
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Figure 4. Effects of PVA and PVALT concentration
on the aggregation of PV Ac latex.

, o]g]§ o|Futee VAc rjzde &2 W34
d os ZUHE Aoz HAoM olgy wheA
PVALT &43ldlA VAcE S3=5dsta & (S)¢
TN AN AAY PVALT-p-PVAc BE 1822

9| 7482 PVAS §FAdol Ve Aoz A
Ztgth. & Figure 59 2o] nER YAIEA F
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3} 22 5 el nA YAED HW PH3
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I
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Figure 5. Schematic of the steric stabilization by
PVALT-5PVAc block copolymer in PV Ac homopoly-
mer particle.?

g 7]2l3l= Aoz Bt ¥hgA PVALTE B
3 F2ol=2 83l H]o]L AHBYA L 2ol
e~ QIAHE ApAdo g BIAIY HulEko] ve
o= 271 REAgo] neksle] etgAdo] A&t
s} Arige] wold Axal YAAHe] HEERo|=
Bz 9ds] #9e W RiFgo] vehds gy
20] oS F43 Pddd. I S A
e xR Folglrt A7 AY mwk Al e Y
Ake] A A (aggregate) B FAZF dov= AL
aEAel  E7tel AWA-Ed  dF 7[AgHh
Frenkeld]® 2shal ghglx gate] FHle A=t A
Aol &FE 18| Tzt EAEe] wEy
2 A7t FR"E0 gtk 23EE AR
$4 PVALTe BHAE {338 SAd e 2
o] PVARTH= ¥H3-4 PVALTe xHgE Adls
o] An 77} U THH 8o zAME= AW
AEY-E ZUA77] gEY Aoz Algdn. gyt
Hoz2 F3AMPAR AMgsEE AW 44 PVA
agx w4 PVALT 53 22 #84 n&8a:s
AP FAFY FxE A 3t 124 g2 &
52 Aogeozn AL AR e At Uth
SZ oHHAM. dgA F Al Ui PVAS e
4 PVALT? 57} gtel~0) 53 QARAd viA e
A A YM FF2AL DIW 27.8 mol,
VAc 1.16 mol, KPS 1.33 mmol, SBS 1.33 mmol,
28e% 60°C, 247 70min 2L WPEE
2 300rpmoz AAsld PVAS ®:E2 300
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(d) PVALT 60 mmol

mmol, PVALT?] ¥%& 15.05%E 60.0 mmol7}#|
HsAg|EA FHT exd g 2 EA
(freeze-thaw stability)& 2 Alo]Z HA|3le] &
3 TEM A3 921327)&E Figure 63} Table 14)
2}z vepli .

Axtzz|e] AAEL PVARTE ¥4l PVALT
& 1342, a2ln ¥4 PVALTY 227t &
Vg A5 gATgE o F ded, olHezR
B kg PVALTE 713 2lelA7) PVAE 37}

E2l0| A24W A53 200004 9¥

. &°
L]
y S
e s®
- “e‘
* e & - &

(c) PVALT 45 mmol

Figure 6. TEM micrographs of the PVAc latexes
prepared with 5 different compositions. (a) PVALT
15 mmol, (b) PVALT 30 mmol, (b") PVA 30 mmol,
(c) PVALT 45 mmol, and (d) PVALT 60 mmol.

Table 1. Change of Latexes Particle Sizes on
Freeze-thaw Stability for Various Poly(vinyl alco-
hol) Mono Thiol and Poly(vinyl alcohol) Concen-
trations

(unit:nm)
code ( ,
o @ 6 6 @
cydle PVALT 15 PVALT 30 PVA30 PVALT 45 PVALT 60
0 3174 265.3 3221 1989 1248
2 4246 3312 576.6 254.8 1677

@ gela B el S48 ohgd W
PVALT®) %j7}r’JOI 271852 Aol o &
¢ 4 i) ukeA PVALTY 3%7} ﬂ7}
thiol (-SH) ] oybzﬂ e alo] KPSoe)
oz HY% AHEETL ZAH] YR57) zy}
oz YxAE HAolUTh oel@ AISE W
PVALTS &4 slldsl #358e 5442

o
(T, of ok o

ok % oo & ﬂJl°
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ojA] & .

FEEEHAs tE VTS ondth dukdgez
- S-(-CH,-CH-),-H& - 80,79 3} electri-
OH

cal negative charge’} glom AFA Ale w o
electrical negative chargeE #= ujd Y8z &
olglAl &€} B 2382 “homogeneous nuclea-
tion” 7]Folnz whgA PVALTE A gade
e Aoz HzEgl nEa Bde Akl 3
7¥ehd JApE e g3 Al oste WA 3
o] doju} F&Fol FAHAY FHIe Lo
ojsle} ¥ F9]9] FErt WA 5o 2P (deple-
tion layer)o] dAd€ . wehd Hrkd 2}

Brke] Zzol= duxE WSO B
Ao 2o JS u| At} duky oz pEx}
Ao} wo] $2E o FAE 022 oo
Re BSelE TRA A ARG i &
3 (bridging flocculation)o] doju} EAA 9] A4
ol AoAL F=7t £& ol FFY F24359
4 w3 (steric repulsion)o] oJsled A 3kE
S R EHE E - e 2R fIe
@ A, £5 35 2dn 399 342
= F49 ‘:} 2 FHA = WA
2t & A K3 an-
chor group®} stability moieties®] GG EA|q|
3 Ranz 44 Ao el BEE FEEA
< BHET Ashde] Ues 9Y anchor group &4
o Fof ¥3lrs FOR o|Fon 34 s} B
et 2 2dre oz §8A4lo] At (Figure 5).
W84 PVALTY] F%7t F718] wabd g
do] A3 ZATE @ 5 AEH), oA v
£ (-CH,CHX-) 9l 2lolA] side group (X)E9
Ageld] 71918t & PVAES PVAcERE 2
il ¥re-A PVALTE poly(vinyl acetate) mono
thiol (PVAcT)2%E 2zt 2597 PVAce)
side group$! OCOCH37} E-2[AlEd] BFREH) wl
E=o] e Az FY3A PVA2 side groupq!
OHY)7} #APApgel] & dAmE = e
o, W34 PVALTd+= thiole] §7tslo] gl7] of &
o|t},

E}Eil—’:%:‘ A Al B2 -gHE sehE 2
2oA O Fxrt 4 el F=e 4

H

r-1m hd

_-hé rir
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