5541 B 8 o owm L T Vol.41, No.8
2024 4 8 A FINE CHEMICALS Aug. 2024

REBRARIIUFR
KEBBBEXAGRELRMRENS&
x

B, LAEE, AFE, RRR, oot
(LSt Tk stk B A A S R TR ARG, JEst 100029)

FE: URCK (St). IR TR (BA). FIENHERTE (MMA) FEHAR, EEFRH K KEEBAK
BKEEBR )~ T B R R L EE-25 WAL MSEREE ( BEM ) NIhfERAIR, R BEM IRS P & A i H R
JR (MAA) B ALRIER G & T WRRERE IR ZLIR, FF D FLH & TIRZ. 7 BEM HEh 15.0% (LI 3
PR St. BA Fl MMA BT EME, TR B&ET, BT 3 FILATIER LG Sk (NaHCO;)
INATT X R ER e . BRI ; 7EEE R Z B A . NaHCO; &FFkiS | % 7w Rl sHm A )
ST, BET BEM HHE (0. 5.0%. 10.0%. 15.0%. 20.0% ) XHRJEIGE BB R A0 . 2R FTIR . SEM,
AFM FAE TR Z S5 H RIS . 4588, FIHZFLER S DRk BEM Kbe ket 2 [l s KAH BAE
FH, i AL R BET | & R R I ZE v NaHCO; B =, TSR AaREN: (L8R N 0.38% ) FIH
EGAEEE (=98% ). ML B A MRS SR 1 T 48 = 1Rk 2 FLTEDGIERE, 78 BEM A 20.0%A A {2
HEBtE (=89%) AMOLERE (35.4%), S0l T IRZ M etERERE BrEEm g —.

EEFE: AW T REEER A OREE-25 FINEIRAE; FLRRG; BEE; B, WIRIRARIIML A
FESHES: TQ637  XEEFRIAT: A XEHS: 1003-5214 (2024) 08-1848-09

Prepar ation of self-matting water bor ne acrylate copolymer coatings

WANG Juan, MA Xinlei, XIA Yuzheng, CHEN Xiaonong, SHI Shuxian”
( Beijing Engineering Research Center for the Synthesis and Application of Waterborne Polymers, Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract: Self-matting coatings were obtained from acrylate copolymer latexes, which were prepared
through emulsion polymerization using styrene (St), butyl methacrylate (BA) and methyl methacrylate
(MMA) as main monomers, beheneth-25 methacrylate (BEM) with large hydrophilic and hydrophobic
groups simultaneously as functional monomer, and methacrylic acid (MAA) introduced by BEM mixture.
With the BEM dosage kept at 15.0% (based on the total mass of main monomers of St, BA and MMA), the
effects of emulsifier type and dosage, as well as the buffer addition method on the polymerization stability
and the monomer conversion were further studied, while the influence of the BEM dosage (0, 5.0%, 10.0%,
15.0%, 20.0%) on the glossiness and transmittance of coatings were also investigated with the ratio of
emulsifiers kept constant and the NaHCO; buffer all added with the initiator solution. In addition, the
composition and morphology of coatings were characterized by FTIR, SEM and AFM. The results showed
that by using a comprehensive emulsifier system to form hydrophobic interaction between emulsifiers and
BEM, and adding the buffer and initiator simultaneously, the stability of polymerization and the monomer
conversion were improved with the coagulation lower than 0.38% and the monomer conversion higher than
98%. The enhanced self-matting performance of coatings could be attributed to the construction of
micro-rough surface induced by the self-migration of large alkyl groups from the inner matrix to the coating
surface. When the amount of BEM was 20.0%, the coating exhibited high transmittance (=89%) and low
glossiness (35.4%), indicating the achievement of balance between the matting performance and the

transparency.
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R 1.0%, m(N-3203N) : m(CO436) : m(DS-4)=
30 0 35:35), BidRESR; A, A 3 FhEERR
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Table 1 Formulations for the preparation of different emulsion samples
L KT /g FLALF T /g b ATy 3t
St BA MMA BEM MAA N-3203N C0O436 DS-4
S-1 20.00 35.00 20.00 11.25 5.18 0.27 0.64 0 1
S-2 20.00 35.00 20.00 11.25 5.18 0.27 0 0.64 1
S-3 20.00 35.00 20.00 11.25 5.18 0.27 0.32 0.32 1
S-4 20.00 35.00 20.00 11.25 5.18 0.27 0.46 0.18 1
S-5 20.00 35.00 20.00 11.25 5.18 0.27 0.32 0.32 1
S-6 20.00 35.00 20.00 11.25 5.18 0.27 0.32 0.32 2
S-7 20.00 35.00 20.00 11.25 5.18 0.27 0.32 0.32 3
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. LR /g FLALTI /g B ]
A Zupim ATy =X
St BA MMA BEM MAA N-3203N  CO436 DS-4
P, 20.00 35.00 20.00 0 5.18 0.23 0.27 0.27 3
Ps 20.00 35.00 20.00 3.75 1.73 0.25 0.29 0.29 3
P 20.00 35.00 20.00 7.50 3.45 0.26 0.30 0.30 3
Pis 20.00 35.00 20.00 11.25 5.18 0.27 0.32 0.32 3
Pso 20.00 35.00 20.00 15.00 6.90 0.29 0.34 0.34 3
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Table 2 Effect of emulsifier ratio on monomer conversion
and coagulation

FLH FLRFAL /% BHEER%
S-1 95.9£0.3 5.61
S-2 97.320.1 3.13
8-3 98.00.1 2.31
S-4 97.1+0.2 3.28

MFR 2 ATHN, R A LI AR A B
T 95%, HEEERERE S (>2% ), RABR G
EMER 2, 24 m(N-3203N) : m(CO436) : m(DS-4)=
30 1 35: 35 Af, S-3 MIZEEREAM, K 2.31%. X
FER L IZARZR T BEM M5 A T 82 B3R K
MAA Bk, HE@nm T - RABRR S K ZR
(<2%), BALBFKEE MAA FARN S 1EKH
R, SECREY SR, FLRRARE TR
. ik, AELE S-3 Kal Eik—E ik 52507
FURRE LR AR
212 AR ATy X

1R 3 AN R 2% oh 350 in A T 200 BR A fb
F R BRI RE M
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Fig. 1 Effect of buffer addition method on monomer
conversion and coagulation
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M 2 iTRLAEH, S-7 FLUBK BRI, /iy
A1, RIARTE 200~300 nm Z[A], 5E 2a #hFFLIEFL

250 nm
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Fl 2 ARl M S-7 FLBOK. TEM
Fig. 2 TEM images of seed latex and S-7 latex particles
R Fl BEM A % 4 5Lik 4] & B K AE
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FUBCRLRLAR BORAR 7 A 4680 (PDI) 5
M 3 ATHI, Po. Ps. Pio. Pys FLURAYHLIAH: AL
HHEEEN T 98%LL I, HERBERAT<0.38%, RWiX
MR EERREA RFMREGRENE, Sslid
BT AR, HATE TR
A A E P B O R AR TR 3 i 3k, 3R B —
JE it BEM I AN 52 i) DA 5 T T 7L AR R 8 P o X
BN, BARINAERHM BEM tfEAT 22 MR A B
.38 S N S O SRS R INE R U ST AEI
R AR A 24, {3 BEM FPif HA 25 A3
R K Rk EE B, BEAIK T BEM SR EK M, (5
LA G i B R Th 2 5 3L R & o I, BEM
JH RS SRR AR TN R B AR PR I B AL/
{H24 BEM 4k 5 20.0%0F, FITfs Pag HYFLIA
FEAL RN 96.2%+0.3%, BRI INF] 3.89%,
R Py FLIB AR AR e MR

2.13

F 3 TiReHik BEM & 7L A 3
Table 3  Effect of the BEM dosage on emulsion polymerization

W BEMHE/% MAAGIAR/%  BKREALR/Y% 2EER/% hifimm  PDI WETRGEN  FRkEEr BoleErt
Py 0 6.9 98.6+0.3 0.31 206.7  0.122 s e e
Ps 5.0 23 98.7+0.2 0.19 2363  0.080 o g FaE
Pio 10.0 4.6 99.2+0.1 0.14 239.1  0.168 R FasE FaE
Pis 15.0 6.9 98.9+0.1 0.38 239.5  0.157 R Fase FaE
Py 20.0 9.2 96.2+0.3 3.89 250.7  0.160 R e e

AR R, BEM HAE A KPRV B FR RIS,
i1 BEM BRS04 ) MAA (i FLAL I 0 B &
JRIBE I, LA N 2 2R A R S S RE DL

B4R, R A AR SEA T W H MAA JKAH
WAZILFRSE N, SEREGREnAEZE, FRRR
K PDI BHG245 2200, Fifi?5 BEM 20K 4 A48 i,
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Az v, BXHEA R TRy B RN AR ED i BT A
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H T BEM (95| ABEAIE T 2R i 3 B Ab 5% AR IR 2

K4 RIEHEANERE

Table 4 Basic properties of coatings

BE BEM I&/%  MAAZIA®/%  HHED FHHE T i Z H M WK E % HEAAC)
C-Py 0 6.9 A0 F7 1B ANZ 61.4 45.9
C-P; 5.0 2.3 A0 F7 3B Rz 26.2 77.7
C-Pyo 10.0 4.6 A0 F7 3B Nzt 29.6 72.4
C-Pys 15.0 6.9 A0 F7 3B Nz 53.2 58.0
C-Py 20.0 9.2 A0 F7 3B Nz 60.5 31.3
AP-4860 ARA KA A0 F7 2B ANZ 30.8 RA
TX-126 PNl RN A0 F7 2B Nz v 30.9 PNl
BEM Btk 1 4945 T B 46 5 0 1 K S A 10 B OEFE | 100

MR X & T BEM IR G P& A KEN MAA,
SEOLRYIRE o KA £ W% BEM =1
Hom, WEWACREE S, WAKYERAC. REE A
BARAAEE T H B K Y C-Ps. C-Piy. C-Pys I C-Pyg
WAl b BEM FH S INmREAIL (£ 4), N
C-Ps Fil C-Pyo 1 77.7°. 72.4°F% % C-Pys Fil C-Py Y
58.0°, 31.3°, WAh, SHAMFE MAA HHEM C-P,
A, C-Pis BIMRZK A FTRRAL, X2, BEM
22 NIRRT R EEE RN T C-Pys BYBRIK
Pk 5 H AR N2 w P EG A2 28 5 B P A s O
G2 AP-4860 Fll TX-126 1Mz /K R4 AH L , C-Ps
F1 C-Pyo MM ACR 57 FITEGIR ZWAKCRAE Y, (2
C-Pys Fl C-Pyo MK E 5 TR BT MR Z, X AT fHe
5Bkt BEM 5| ABY MAA H %,
222 hEWHXRFERE

Bl 3 R C-Po~C-Pay IRJZTE 60° A G LT AR AY
Y FIFE 500 nm P K R AIEOGE,

ME 3 aTEW, MERZEDT BEM A&
hn, WEOCE R R R A TR, 72 BEM H & A
0 19 2 20.0%0F , 7% 2 VB EEEE D 91.6% % 2 35.4%,
WIZ PG REAL, W2 BIE e, £
BEM JH s B3 ind o 7 12 10 A THOebERE

ZLBER S AR A, B BEM i
B K K A 7 1 2 TR R v & 1) U 2 SR A R AT
B, fRZFRM L ARSI Y SO R R, Y
JCE MR ENRZSS, T REA PR IEBDLL L4
B, miEdEsE RS, REI YRR,

[ Bripjres

180

N

i 60 {160 &

R0 40 %
20 20

0 0
C-P, CPs; C-P, C-P;s C-Py AP-4860 TX-126
K3 IR ML RS R

Fig. 3 Glossiness and transmittance of coatings
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