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Q ¢k BEEolud W Ud HRA] (steric stabilizer) #Hgo] Za] x4 (poly(vinyl ace-
tate), PVAc) 2telA9] oAl nale |&e ZAsIgu B3 gol=2M 8% 1080, 7
3= 78.4%< wH2A poly(vinyl alcohol) mono thiol (PVALT)E AH&-% Aol F§% 1100,
Aslx 81.6% <! poly(vinyl alcohol) (PVA)E Algdle= Ruc PVAc glelae] t4do] 43
st on, wgA PVALTS] H7lsdol 71848 PVAc glelae] dAde =t PVAc
ghel A Qzle] g9 Hef Wale Foda dujgos fEsigid. Adxtarie we4d PVALTS
H7isto] 712 Zasidc ZAFHog A £¢ A PVARD ghg4 PVALTE A&
& Aol PVAc glelxo] Aol ¢45de ¢ £ At o= vhg4 PVALTEZ <&l PVAc
el A QA H PVASle] 33t A fé‘ F Qe tiske]l B (thio)717F =9
PVAce} w84 PVALTZ7l] sahtg oz QI PVALT-p-PVAc B85 FE5e7 AAdH
71Q08le Ao Algddt. ofgd AMElRY s BIUEFS] FE7 FNEFE ZAasiArh

ABSTRACT: The effects of protective colloids on the colloid stability of poly(vinyl acetate)
(PVAc) latex was investigated. The stability of PV Ac latex in reactive poly(vinyl alcohol)
mono thiol (PVALT) (DP=1080) having 78.4% saponification value was better than poly
(vinyl alcohol)(PVA) (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 stabilities of latex for reactive PVALT protective col-
loid was superior to that of PVA ones. This result is due to the introduction of many thiol
groups that induce chemical bonds at PVAc latexes surface. so that the formation of
PVALT-6-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, polv(vinyl ace-
tate), latex stability.
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y T

580

vol ¢

g3l 2 ik

F828 3HAA A3 WY @ ok B4
A, Blo]2 BAA, ol wAdA-vle]le BAA,
Fhel e g4 -vlo] e §44 EFE T 2 AR
844, ©@ gum arabic, poly(vinyl alcohol)
(PVA), hydroxyethyl cellulose (HEQ), carboxy-
methyl cellulose (CMC) 53 & H3 Fgolt
g £84 8z @ vio]2 84A-HEC &£3&
S 2o AW SAA-BE F2olz9 TFE @
persulfate 7§ A4 2 8€] sulfate B9} 22 7
AAel &s BE571e] €9 @& 2-sulfo-1,1-dimeth-
ylethyl-N-acrylamide, N-vinyl pyrrolidone, N-
methylol acrylamide 53 2& Z93Ae #3
Aol o§ Bgrle £4 Tol Uk’

ole Wdst Azde ogd EBY ATE
Stannett $&° AiAst] B2 Bt glov, Al
(A E AL F3EF 71T EE2 g upvt
Qi a2 At YAz Yeet & 2d
20} B4 disjA] PVA, HEC, vlo]2 AR EAA)
53 22 A Ao B51E ang FFHo
2 29l 918 Hartley,™ Traane:='" $315 30
A PVA dHAle] 488 HEs$ 1, Shirinyan
sl kg2 B JleRe (B8 ¥ PVAcY
Asteel] me ez JARIEE HESAC
Hartley=! falZ8oM AAske +44 2 v+
£4 28tz FEA ] 98 27 sulfate o]
2 goiz7te olF w3 PVAS] Fao 7]t
gttt PVAL poly(methacrylic acid)(PMAA)
o} g2 B35 Foles o|EA FEOA A R
olzt 3 Foll A (post-stabilizers) 24 A}
%-511:} Priest='¢ poly(acrylic acid)(PAA)-

%2 PMAA-93 28 =20l 4= 2 ¥4

—% 710 YAt Bt sy, BA/NH g o
213 B 59 AN 2 FQ3R Qoroz g
g A 2TAoA PVASH & u)dsle 22o|

= , olglg BEREo] et A
o3l ﬁﬁ—“ﬂ#OE FAHEA ofld dAz 3}
oz AgseAe & & gdun Baosignh of

=2 PVAc =el~0] qPgslola B3 &
2olzgo] A dig 71x A9 shdoln, YA
Qrgslel dal sebd 7% sivie]ch
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A7 F3EPNN REFR0|=2A4 PVAE
AlL3 tgre] AFERE YUY PVAQ thiol&
H1A)7] 8keA] poly(vinyl alcohol) mono thiol
(PVALT)E"8 Algd ®ae g7 upvt floh
uw2td B A oM BREFTRol=2A PVASH vt
24 PVALTe &4 3lolA potassium persul-
fate (KPS)-sodium bisulfite (SBS)A &2 74|
A& A3 FH3A faE ez 48T PVAC
gl Aol gt n)E F§S ESAC

.
a4 4

PVASt PVALTS F#h Aokfel 34 1gx
PVAS} w84 PVALTY @& dmeH™s o)
gl PVAS 72 9 AFd 98e F& A
2x B8, 3F oHErle 4 (Hx) ad8n
AN FHAA 58 £ F Jed, B A AR
PVAS &&= 1100, Asl== 81.6% olgeH,
vre Al PVALTe 3z 1080, A3ls== 784%
olitt.

PVAc 2leAo) =8t 822 o 1000 mLe] A}
T EaAag AAda, BissE 2AE ¢ Us
a7, Aa7tA £943%, Dimorth €53 28]
dropping funnel& 333t & AAAL 7]5F stollA
o] &4 (deionized water; DIW) 27.8 mol, &%
%9 PVAst wigA PVALT #89, KPS
1.33 mmol &9 81 vinyl acetate (VAc)
0.58 mole Ztzt FHslu, wyrEEE 300 rpmo
£28ld 30 CAlM < 30 min ¢ pre-emulsifi-
cationAlZch. olojA FF2xE 60 CE #AF
%, VAc 058molg FY3 t}2 Zulz SBS
1.33 mmol 845 Tl FFIHSE MAIAA
A 70 min < FgsAT

PVAc 2ig|Ao| OPYM &YX, 7hegs] (x]) <F
JA e gl AE2 30~85 €9 incubatorofA] 15
TS LA A E HYsdh

713 A <tH A& maron tester (Rickenseiki Co.
Ltd., Japan)& A}&-3lo JIS K 63879 2]3lo =
et & gHeElx A8 75g8 tester&7ldl ¥
10kg®] 3% 3ldllM HHEEEE 1000rpmo 2 =
A3t 10min <t @A o]FA Held 2

x

E2lo A243 ASE 2000 9¥

gl A A28 80 mesh AHQIH A 7} screenc 2 o
g &, &3 Axd TF coagulumPe] WA 1F
B oz thd wt% 2A 2tex Alge) g4
% (stability index)& T3t}

=283 <HAA (freeze-thaw stability) & 372
&3] 2742 -16 Cx8hrs, 30 CTxX1hrg 1 Ale]&
2 3o FAsd

Eabxd 218 a7 (transmission  electron  micro-
scope : TEM) Azle gl Ag& ¢ 5ppmo
2 HNE the s UAE 0% ¥l B
Exoz 40wt% osmium tetroxide (OsO,) +&
oz HMsle] carbon ZHAZ F TEM
(Hitachi H-300, Japan)?] 7}4A¢e 75kVE =
A8l 300008 2 33yt

Aepdee} lxl=37]+ particle size analyzer
and zeta potential measuring Instruments
(Model; Malvern, UK.)E A}&3}ed 25 CollA &
B3ttt

PVAc 2i8jAo] F8lr £H. PVAcY F3d &
#=(DP)= 100mL &% 7 Egix39
PVAc 1g, FollEA 20mL Z12]3 ol EA
20mLE #zt Y3 "2ld 2mLE 7kl Axrlf
slollA] 100 ColAl 24 hrs ¥Hg-Al#H A3 ofd”
8 SHATEY Qo] PVAc goie wia wlake) Bof
AANA AT e, AL T dlggol g3
NA QARelslz 28Ee AAsn ol 22 A
AAlA PVAcE ¥odt). A" PVAc Alse A4
& fufE 3ld 30+0.02 CollA Ubbelohde H=A|
2 Agsld 24T 14 BAEE oge] Mark-
Houwink-Sakurada4lol|*! oja) 3 2§5z 8
Arete] st

[7] = 0.0563 x M0

zo] e PVAc A|EE lodometrvi (Wij's
titration) © 2 microburet (DIN, NS 125, V+
0.02mL)& AMZ3td F4sgom, WijsAleke 7t
A 4718 dAlste] Az LB 55 gos
© T34de] denz HAFHAM BA Al HAF
o

1% shed ot
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ukgAl PVALTY} glelxo] 7he2al (8A]) 434
d "l e ZAE] YA FEEAE DIW
27.8 mol, VAc 1.16 mol, PVA2} ¥rg-A PVALT
o] <& Ztz} 30.0 mmol, KPS 1.33 mmol, SBS
1.33 mmol, 2% 60 C, TZAZt 70 min 18
3 aHMETE 300 rpmo g AR F§3 el s
o] 7heEa AHA 4¥ ZAE Figure 19 JeRY
Ak ZlpRE AL 2xv AsEd wmEiA
PVASs} yre-A PVALTE #7138 elelx v 5% d3
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t}. o]AL Derjaguin-Landau and Verwey-
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Figure 1. Effect of temperature on the hydrolysis of
PV Ac latex.
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LA oz Ae sex gage @ g v
A 2gsiel AE §3e] 4A Yol Aux
dAel $4€ As] ANME A7 van der
Waals 212jo] hag el $UE shaol =@ 3
A71H whgEe fASAY, B £84 1EAs)
2e w3 Fzolss) YAEMY Fsd §49
3} (hydration) 30 Y=ol F2& AL, ¥
A Hgol A Lot Artel W Pal o]
$9e PASE Yol Utk FAs1A ez
PN PHE oled ARBHAE FBAZ
NG Aol fg3e, £44 nEAE YAED
of FHAA AYHATE PEES  Napper”
Osmond 541 olslel @& 77} sigen 3%
oz Fadth & AYAAE AN T2 BHAE

L
.
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3 AR el £ 7kx) 530} S0 Vel

Aoz AzhEch olg?] PVAs} vtg4 PVALTe)
FE7E F7hel mEtd /bgAe] MdsEE AL
PVAc gtel s )2 9o F3d PVA9} PVALT
7} 4 850l 2J3 (envelope) & A st A% 7]

3ol 7egas 2 sbsdel gtk S5l PVACH
Q9 FAY BFRAA o1 o] Ae ¥sl
SRS

PVAce] 7}52
Aol FHol wzt 2 °§"’J—% ‘3:‘%14-27 2% p
036*01 3!11 pH 3.0 olsh} 7.0 olelM = &3]
7+ %7} 7143 elmg NaHCO 4 Na,CO,
59 %-gzﬂ—s— AHg-sled pHE 4.0~5.09] ¥9)2 =
ol Fo] 7irEsl A4S TR

IIAE UM, oWH F% Al H7l® PVAS)
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Figure 2. Effects of PVA and PVALT concentration
on the stability index of PV Ac latex.

T %L AP fdA FEx7E DIW 278
mol, VAc 1.16 mol, KPS 1.33 mmol, SBS 1.33
mmol, 2% 60 C, FFAZ 70min I o
WiEc 2 300rpmeoz AAsld PVAS}F whgA
PVALT® ¥=& Z4Z 0.00%E 60.0 mmol7}x] #
SHATIEA FEE el x| R A HE ZAE
Figure 2o uyeplizith <MY e A
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PVAc e~ Qx5 PVAse} wgA PVALTY
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Figure 4. Effects of PVA and PVALT concentration
on the aggregation of PV Ac latex.
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£ 71dsle Ao Blch ¥ PVALTE B
3 F2olz=z FE3lo] vloj& AWBAAI} o]
gl X ARE I oz MaAlg|n Hrlske] B
goll = 27|l BEAgo] uetsle Aol A}
Hu Hziete] Eobd Hal izbde] REE 2ol
212 4Ad 49e d 25zge] Jehin e
20 ¢t FH3) e 8 F3 A9
2hel 2 izt golelrt A7 AY my Ale) ze ¢
2ol A (aggregate) ¥ A7 dojus AL
aEze EB7te]  AldgEe AR su%.
Frenkelol|® ojsd 2lel~ lzte] @l ozt Al
Aol ¥&FE T8l TEAY] o] YeF
g 47 F3E0n sipoh aog AP w
/3 PVALTe 3WAs fstd S4oA9} 2
o] PVAXTH= uheAd PVALTe guzal sk
ol 2oz FWy} Uch 7HgHY glozME= AW
Hed g A7) g2 "oz Aladd. du
Hog f3FAR AMSEH: AE 244U PVA
gl ¥g4 PVALT 53 2e $£84 18x:=

3

AEH AR HEZ 39 sl T2z} Yrie) &

g Aojdozm 38 wxislE a7t AUt
S Y. o EH 2§ 4] FzE PVASL ule
4 PVALTY] $%7} alelao $2 k44 vla)=
FEE AR A FgxAe DIW 27.8 mol,
VAc 1.16 mol, KPS 1.33 mmol, SBS 1.33 mmol,
LT 60°C, ¥4 70min 22n FPET

€ 300rpmez2 4FHsld PVA9 %%E 300
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(d) PVALT 60 mmol

mmol, PVALTY =& 15.0%€ 60.0 mmol7}=|
MsjA| 71 A 23e glelao] s §2 dAHA
(freeze-thaw stability) & 2 A}o]Z Alx]s}e] 2]
3 TEM A3 d=t371Z Figure 63 Table 19)
Z2t Jehli o

AztArlel AABEL PVAHCTH= ¥124 PVALT

€ #7E+E, aeln vgA PVALTY %71 &
7}‘2 5 A3 24ge ¢ F U, olHezy

g ;ﬂ,,g_)«é] PVALTZ #7}3 gl 27} PVAE 37}

2|0 A24Y A53 20004 9¢

- F 4

(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)

e w e @ @

cvde \ PVALT 15 PVALT 30 PVA 30 PVALT 45 PVALT 60

0 3174 253 3221 1989 1248
2 4246 BL2 5766 2548 167.7

¢ e BoE ggel $4u7 olgel Be
PVALTS| 471301 31254 2340l f £
& ¢ % Uitk W4 PVALTS 557}
@ thiol (-SH)o] Wéxﬂ d8re slod KPSsie] uh
$02 Y BYE=7 s ARSI 27
zz.gg AT ol ool Hage
3
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F3AEAE OE 1FYE P dutzes
. §-(-CH,-CH-),-H& -SO, ol ®l&}q electri-
OH
cal negative charge7} glod 454 AlE W&
electrical negative chargeg 7t ojd UR=2 &
ol F4drt. & 4382 “homogeneous nuclea-
tion” 7]Folmg wg4d PVALTE 384 98L&
s Aoz A7En nia 22e B A
7h5hA JAATe] 43 Ago ofsted HHA F2
o] Yoy} FFFo] FAHAY EWe| whad
olated ¥ F99 F=7t 2A sol 2PF (deple-
tion layer)o] B4€ch. w2ty Hrid nEAE 8
Ate] o= oYX E WAz B &
Ao B Jge vl Yuzoz EA7} ¢
zte] ¥ A€ of FAE nEAe] T} vh$
2o Agole nEA Ak 7lnE A4 oo &
4 (bridging flocculation)o] 2ojv} EAtAlel <A
ol Aol Fx7t & dolle FET FHFY
A ¥hLE (steric repulsion)ol] 2jdie] <ty st
QA ¢HE aNE F 5 U LEA <
d FHA, BF T5EA 2= 28 T
sle izt ol ok g9 FEAe o
G A Y F&AL FAEA Xdtd an-
chor group® stability moieties®] &L FAlof
4 Raoz g4 Aol Unk BF TEA
= A7 Aol de D9 anchor group &Y
ofBol BlgleA o8 ojFod T4 vl &
At & £ oz 840 29 (Figure 5).
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Z
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T
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A
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=2
3

o o b

=
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X

3822} (-CH, CHX-)ell 1oiA side group (X) &9
A Feloll 717 F PVAE PVAc2RE 21
2] ¥keA PVALTE polv(vinyl acetate) mono
thiol (PVAcT)2%€8 zZzZ $:259,"7 PVAco
side group] OCOCH;7} 2 %tab&oll £572 814 ul
gxlo] e A FLsA PVAS side group$!
OH7|7} B2HAbgdl £ sk A E =lof glo
o, ¥4 PVALTH = thiolo] F7ixo] 9l7) A&
ojc}.
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