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HENHMHEE(MMA) A8 B (BA) R
PARR(AA) NE = T &, 2HAHHELE
HERZEBENGLESA,; SR (APS) (B
HAM(SBC) T BEHRBEM(SDS) K+ —FHE+
HELIHRE(0S-15) ¥ k¥4, HBEMFEM; &
BrhdHKIEREEFK.
1.2 AEwHE

IBHEE-TEANBR NEE.RE
HNFRPRIEEEN 1 LN O EER#T,
RNBEH —RFEREEA/KBEEH. HPX
MEMFHBRGCE) M FLESZAABRRAH & .
EHYENMHEEERSE 10%, BEH 200 nm
AR FFLE, B 220 Rl 1 2 14 i AL
HEK, AINEEEAE, IHTEEARZE
80 C Ak ZE K 30 min; M E-& B FLM (HSCE) & 1A
E# SE N4, AekfEsms T 2HE,

1.1

MR SEES THR & 85 CYULER LY 40 min E R
TR ATETFHE, BRAITEFHBRFEESEE
FETEHERSORHWEINILB(CE), L3 &RHA
BRETHESEAR, MG HB%ES
85CHELE R [T 40 min & KA 52 L . & Fb 2L ¥ 09 31
HERITETYFLESRNE 1.%2.
1.3 RiE

RESBT TR BEGEERES, WA 5% 0%
BB TR BRKAKFALES, ER
DD E8FE . Autosizer Loc-Pc963 { Malvern )
B o A B FLBE R A RoR AR Ay AT, FUESROF
WMEHER Z &R, B4 R Py ER7A, 1
HEA RIBEESHER. HEERISH™N
100-SX & i B8 45 (TEM) FA k% 2% 1 2L B b B9 T R 7B
T, FREABRERSS. ARESERRE
B RE . FLAOKGBE H NXS-11 BYBE 5K BE T (&R
&R F . AR FEEHUILBEEERH
B -TAERREERR.

Tabile 1 Recipes and charactenistics of seeded and conventional emulsion respectively

Emulsion BA(g) MMA(g) AA(g) H;O0(g} 0S15(g) SDS(g)} APS(g) SBC(g) T(C) Time(min) CR(%} D,{nm)
- IC 24 16 - 160 1.4 0.02 0.72 0,24 75 50 0.06 485
EM 269 179 12.4 128 10 0.12 0.72 - 75 300
CE IC 24 6 - 360 1.0 1.0 0.72 - 75 50 0.71 119
EM 269 179 12.4 128 5 5 0.72 1.44 80 240

Where IC is initial charge, EM is emulsified monomers, CR is coagnlum rate, and Time represents the reaction and feeding time respectively. T is the

temperature during the initial and feeding stage respectively, which will rise 1o 80°C for seeded emulsion{ SE) and 85%C for conventional one{ CE) after the

addition for another 30 min to finish the reaction.

Table 2 Formation and characteristics of high-solid-content emulsion

Emulsion SE(g) BA(g) MMA(g) AA(g) SDS{g) APS(g) SBC{g) T(C) Time(min} SC(%) CR(%) S5
HE1 IC 500 45 30 2.1 7.5 0.9 0.9 80 20 60 <0.05 A
AM - 45 30 2.1 - - - 80 30
HE2 IC 500 45 30 2.1 7.5 0.9 0.9 80 20 65 <0.05 A
AM - 90 60 4.2 - - - 80 60
HE3 i 500 45 30 2.1 7.5 0.9 0.9 80 20 0 <0.05 A
AM - 135 %0 6.3 ~ - - 80 90
- Ic 500 45 30 2.1 7.5 0.9 0.9 80 20 - 0.05 A
AM - 180 120 8.4 - - - 80 120
HES IC 500 45 30 2.1 10 1.2 0.9 80 20 - s N
AM - 225 150 10.4 - - - &0 150 ;

Where SE is the seeded emulsion prepared with the recipe in Table 1, IC is the initial charge, AM is additional monomers, CR is coagulum rate, and $€

is the solid content of emulsion. 35 is the storage stability of emulsion according to the state of the latex after storage for 4 month at room temperature, and

A is good, B is fair, C represents little precipitate, which is ease 1o redisperse, and D indicates some precipilate. T is the temperature during the initial

and feeding period respectively, which will rise to 859 for another 40 min after the addition to Ginish the reaction.
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2 &ZREITE

2,1 XREMHFIARNEE

2.1.1 FEHME B & 50%, B2 480 ~
500 nm RS ER FRBEBELILEREEN 8O
x 10° ~7.0x 10° /L, BEM FA B ILEAR
207 ~215nm. BAVAEFHEHFILBENSH
Wiphnk. UFR(ODPEFIER, AREEHE
B FiBGEM TARMESREWE 3.

Table 3 Influences of different parameters in initial charge on initial seeded emulsion

51 sz S3 S4 85 56 57 S8 59 S10

SDS(g) 0.2 0.02 0.02 0.02 0.02 0.02 0.02 0.016 0.012 0.4
05-15(g) 2.0 2.0 2.0 2.0 1.4 1.4 1.4 1.4 1.4 1.2
APS(g) 0.48 0.48 0.48 0.48 0.48 0.24 0.72 0.72 ¢.72 0.72
NaHCO, (g) 0.24 0.36 0.72 0.24 0.24 0.24 0.24 0.24 0.24 0.24
Time{ tnin) 80 80 80 80 80 120 50 50 50 50
D, (nm) 273.1 294 .0 314.7 205.8 200.9 2831 2044 248.4 352.3 157.5

Where Time is the reaction time of initial charge.

HEINH, EXBRABEEMN TR, &
FRIF AL SDS & B Rk D F H s R RIE
(2.33gL). FEEAETRAAANEGAN T4
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Fig. 1 Instantaneous conversion during feeding stage of
SE preparation in Table 1
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Fig. 2 Evolution of particle size and number as a function of time
during the feeding stage of SE preparation in Table 1
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Fig. 3 Evolution of mono-dispersity of particals of SE in
Table 1 as a function of time during the feeding stage
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Fig. 4 Transmission electron micrographs ( JEM-100SX) of seeded
emulsion( SE) prepare in Table 1
Observed at room temperature
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Fig. 5 Viscosity of seeded emulsion(SE} in Table 1 as a

function of shear rate

300-‘
. 250r =
7 \
g 200
2 1501
g
S 1001

50

0 100 200 300 400
Shear rate (')

Fig. 6 Viscosity of conventional emulsion(CE) in Table
1 as function of shear mte
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(HES)74% 0f , BEBEE R T 5%, TRAAHE & &
ik 2% XRVEZEFHET HE&ABEEIN
BEEEZ®EN2%.

222 HEEWMESRSAH H/7amEs
BESEHE HE2 5 HEA LR A mELLE
HARPHAKEER L2 RS, P X
FLBR A2 29 500 ~ 600 nm, /NFLECRUR 244 80 nm;
KA Z R 6~8. HERMTILK, X
RPN BERFT M, BE — 8o R 7K
RTEKERS MAMN -HaeE&l AT I
JBEhT 4 A B

Fig. 7 Transmission electorn micrographs{ JEM-100SX) of HE2 and
HE4.

Phosphotungstic acid was used as a marker 1o allow us to detect the
small particles in the film{ observed at room lempcraum:) .
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BORG BE BRI R A BEBY U1 AL . i B RT3, BE
FARESEBNRS ABEELEEN, B A
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REBRBHRENBTE. SESEABRE S K
BEOREETERH THBRM A TE. K/DAK

BEREZHTE6~8 AR F/MRARIRBETEH
KILBR R RIBE, Il 7 BR, AT 7E— &R B i
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Fig. 8 Viscosity of high-solid-content emulsions in Table 2 as

a function of shear rate

2.2.4 HEMETFEEN mME2TUES,
BN FEREHERET.
225 ABEMXREE EREEME,. BE

EEIBEBRNAFEUBRETHAABREKERFTF
HBRIBL £ 4 £ SE.CE & HE4 RGBS
Erg dEnFEESES LR MAKR
ERESET R T A EROER, XM
BRREMTRE BEREAEEES RESEAR
MRMERTENATHE TREREREEFRME
HHREH .

Table 4 Glossiness comparison of SE,CE and HE4

Gloss number
CE
92.2
44 .4

SE
55
25.0

HE4
115.4
65.9

Measurement head
45°
60°

Where SE and CE is the seeded emulsion and conventional emulsin
prepared in Table | respectively, and HE4 is the high solid content
emulsin prepared in Table 2.

GLPR, LB & & 50% A 480 nm (9 FF
TABNMRMERETREAR A UHETL
W, wERAsE, RedBRE, AALANAR
& b FEHAABCR BN 2 R R4 , K
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PREPARATION AND PROPERTY STUDY OF HIGH-SOLID-CONTENT
AND LOW-VISCOSITY P(MMA/BA/AA) EMULSIONS

Al Zhaoquan'?*, ZHOU Qilong’, SUN Guilin’, ZHANG Hongtao®, XIE Changsheng'
(" Department of Maserial Science and Engineering . Huazhong University of Science and Technology , Wuhan 430074)
(* Faculty of Chemistry and Material Science, Hubei University, Wuhan 430062)

Abstract A new method of preparing high-solid-content and low-viscosity poly { methyl methacrylate/ n-butyl
acrylate/acrylic acid) emulsion with relative low emulsifier concentration and simple technology was investigated. It
contains two steps, i.e.(1) prepare mono-dispersed P(MMA/BA/AA) seeded emulsion with solid content at 50%
and large particle size (480 ~ 500 nm) by semi-continuous seeded emulsion polymerization; (2) use the seeded
emulsion as medium, sodium dodecyl sulfate as emulsifier, sodium bicarbonate as buffer and ammonia persulfate as
initiator to prepare target emulsion by semi-continuous emulsion polymerization . The preparing period was about § h.
The total mass ratio of monoemers was MMA : BA = 40: 60, and the amount of AA was 3.0% of the total mass of
monormers. A series of such emulsions were prepared, in which the highest solid content was 72% with a viscosity of
400 mPa*s at a shear rate of 20 s~' and the coagulum rate was 0.05% , and the emulsifier concentration of which
was 2.1% of the mass of monomers. The stability during polymerization, particle size, rheology properties, gloss
properties etc . of the seeded emulsion and the high-solid-content emulsion were also discussed and compared with
the conventional emulsion, which was prepared with almost the same recipe. The results indicated that the obtained
emulsions were bimodal in particle size,the large particle diameter was 500 ~ 600 nm and that of the small one was
about 80 nm, which led to its low viscosity, as well as better glossy properties of films.It is concluded that preparing
high-solid-content P{ MMA/BA/AA) with this method has the following merits, (1) simple technology, (2) short
preparing period, {3)low emulsifier concentration, {4)low viscosity and high gloss value .

Key words High solid content, Emulsion, Low viscosity, Preparation



