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Preparation and Properties of Removable Acrylic Pressure
Sensitive Adhesive Emulsions
CHEN Si-jia, LI Xiao, ZHANG Wei-ying, YING Xiao-guang, JIANG Xian-cai
(College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350108, Fujian, China)

Abstract; The removable acrylic pressure sensitive adhesive emulsions were prepared by semi-continuous
emulsion polymerization with butyl acrylate as soft monomer, methyl methacrylate as hard monomer, and
diacetone acrylamide/adipic dihydrazide as room temperature self-crosslinking system. The better conditions
of preparation process were suggested as follows: the mass ratio of soft monomer to hard monomer was 80/18 ,
the amount of initiator, emulsifier and diacetone acrylamide was 0.7% , 3% and 2%, respectively, the

agitation rate was controlled in 240 r/min. The polymerization was stable under such conditions, and the

obtained pressure sensitive adhesive showed good mechanical performance and was easy to be removed.
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FHBTER (BA): T4, BMERBRKER
AT PEFNBHRTEE (MMA), &R (AA): &
o, REBEAEAERAN; + 2 mERMH
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K i, KETERASERRT; AR B
B (DAAM) ., Bt (ADH): Tk %, wWEA
WEE A TR EARAF,

BRIER/KFE: DKB-501A, ELBHEELREA
HRRAT; HAHEYERS: BX3200HP, LBHKE
SreemmlEARAF,; BABEMXTHERME: DHG-
9030A, B¥—EMENFJARAF; HEREIT:
NDJ-95, L#RALAR)"; "N EEAS: KTQ-II,
FEBTFBEESERAA,; BHEDEEXRIL:
TD-307D, REMKEMNFREERAF; BFIEE
RIEHL: CMT2203, FWIIHH = RiXA KRB ZAR
AF.
1.2 FEREEAEASE

¥ BA, MMA, AA. SDS MIEBEF/KIMA#EMR
i, BEHWS, REBF 20 min #TAL; BB
173 FR bk, BIAEIR 80 CH=DMmTS, Fia
Pipkas, FAEEBRRE A RAESREmSR 1/3 %
KPS 7K ¥, &%l 30 min #5%8; FE, T HMR
FLALE I A SR B ik DAAM, @346 20 min, F
MMAFIAE KPS ER, #5; ff KPS KBRERE,
HkEE R INIRAA DAAM 1 KPS &R fL, 2 ~3 h i
52, MEREB L h; BRNERBREZR, HEK
BWHpH 28, BEWMKMNMMPMA ADH, i s
min J5338. M, BBRFBREESRILBE.

F% A ESURIL B 95 %k 7 BOPP # X -,
BABLFE S 80 CTHLT, ENEEBURE .
1.3 fEgEait
1.3.1 BE&FEMERANE

8 GB/T 11175—2002, FREX 1.0 ~1.5 g BN
BRI TEEL E, BAMRMES (105 £2)
CTEEUMT, BB HEZRKFE, BRAMES
T, EEHKRKREZEAEL0.001 g, #HUTH
KHEABESERMREW=H,

B AR = RS EET S R R/ IR S R B % 100%
Reyir-R- (ASR xARSER - RERASH
BERE) /B SRR X 100%

1.3.2  FLuBEEB R E

RMEHRE, WHEREE, BNAEHEX Ehaa
BE, BEETKEEERTRBWIHBE, BAKSE
(105 £2) CTHREUMT, BUERHZESRKR,
BRABRB R TR, EERKKEZEARELTL0.001
g, BHTFRIRERE,

B = BRSSO R/ Bk BT X 100%
1.3.3 FLARWFHERNE

#: MR GB/T 2794—1995 W& ,
1.3.4 FLWCHFREN

WESRIARE TSRS, TRNE— €8
), WEFLBREF BT,
1.3.5 FESUBRHPIRERNE

#: 88 GB/T 4852—2002 M5 o
1.3.6 ESEAHFRRETERE

218 GB/T 4851—1998 HIE . 2 HI7EREEMN AL
EEHIL, 6, 24 h &, WEEW AR/
REHRE
1.3.7  FRBEH 180°RI 258 B <2

#% 58 GB/T 2792—1998 Wi %E

2 ER5WE
2.1 SIZFAEARE KR ERRFL R eI RN
211 FIEFAEX RS YIRS

1 3IRRUHRN BRI AL B

Tab 1 Effect of initiator amount on the properties of emulsion

SIENmBNE/ % BER/ P BERE/ % 7=F/%  WHEREN
0.20 34.92 3.04 86.91 2d NELMLEIL
0.30 36.23 1.40 90.27 7dWHLBESRHR
0.40 39.17 2.38 97.86 6 MAKRMLAAE
0.50 38.55 3.02 96.27 6 MAKLANE
0. 60 38.59 3.74 96.36 6 A XKW BN
0.70 39. 69 0.32 99.20 6 MAKINHTE
0.80 39.15 1.07 97.80 6 MAFRILAMHE
0.90 38.99 1.55 97.38 6 MA RIS E

% KPS e R 3I & A, I ARARMNBERER
EEILMMERERO R R 1, &k 1 AT4, 51 &FAA
BEAER, TEMRNREREHAGHE, Rk
HLRK, RNERENARESAERE, FILBA
BE, FEER. EESIZNHENEM, Rewr
ZHBERE; Y5 ANNABESHREKFTERNO0.4%
G, BEERRNES, ABFILFEERESRE,
FEOBRFTEARERRRE, EREARTNESE
K, FROMEBE, NEERBHTLES, T
Y5 Z A AR, R ABERERER; X515
FBRRRDO0.7%/5, KRBV B, M5k
RESIANAR, BEEUNSEHIAR. XEEHN
AL R AR EEMBE, SIRAHARRTRETRES
BUR AR B RO RN, &SRR, Wk
NREJLEM N, SBERARMNALR, BREH
& MBI ARARKE, SERARMNTTREL, @
SENBEREFR, A THRIERSRNAERNTE
MBRAERR, 5| RN HABBCGAKERMN 0. 7% &

Bl
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Fig 1 Effect of initiator amount on 180°peel strength
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AARE, EEaER"; M3 xnNARLsE
B, RETWHBEREER/D, HERUBRR RS
5, FIREMERIBER R,

2.2 FUAARINRE KR EFRFL BRI RA

2.2.1 FMHAEXRSYIL AR
F2 ALK AR LR

Tab 2 Effect of emulsifier amount on the properties of emulsion

HALHER Bk WRE PR RUFE r#
58/ % /% /% /% /mPa-s BEH
2.0 36.26  5.01  90.41 10 6 AMAXRMHARR
2.5 37.53 4.98  93.60 13 6 MNAKRMBELSE
3.0 39.69  0.32  99.20 18 6 4MARHASE
3.5 39.23  1.48  98.01 24 6P ARMHSE
4.0 39.01 1.12 97.41 27 6 NAKREBASE

A SDS R FLLA, FARHENRAKR
PRI WILE 2, NR2 HATLIEH, HEE
FLALR AR M, &R E MW AR BT
1o FLALT A BOAC(E & 68 R B o ¥ 4 FLBOBL & A %
B, ERERNERE; AAHARRE, 85N
GRPHEBEBRREEES, ReERNR, BaER
BERCRAPIE . A, EEEBRWM BB RE
&, RSN TR RETH, &
SEHEETE “BE", ERMNBRYREHTS
e, BTLA, ZERRMMEREGRMBEH#ITHHELT, 3
WA RS, X BPLHAR AR R
3% HH.

2.2.2 FLALFIREX RS 180° R BIRE AR R

51 %300 P B X ER ST 180° 4 B 35 BE By R L
B2, &2 mM, EEEH 180°F B ERE LI
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Fig2 Effect of emulsifier amount on 180°peel strength
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Tab 3 Effect of agitation rate on the polymerization

BPREHR/r + min BER/% BRE/ % 7R/ %
210 38.41 1.02 95. 89
240 39.67 0.32 99. 14
270 38. 56 3.94 96. 26

BHXTFLBR SRR K HIRE U R AR,
FRRERBARKOEM ', £XERT BHHR
MAIBREHE R, FRAR3, AR3IPALE
H, SHHHERREN, BEEERPAETIHR
SHAE, ARTREREMN#T, FEREYFR
BEAR; T YBEPEE R R a, FUBORT E R 18 LU
RIZL, BRCFRIFILEE N, FRERRAR, BWXR
BRBAF o B EEH7E 240 o/ min BEH,
2.4 PREE RO L R A RE R RN

EE AA BN RES RN 2%, ERTHRA
& BA 5HEH &k MMA § 5T R X R BUBE 22 HERERY
B, SGRAE4, HF4TH, BEE BA AR
K, EMBRIEERS, eluEz. XEmTH
ERRALOER, RWEMSIPEER, X oY
REKERAERE, EARMHENOERE, BRHT
NN, ERRERHEIEFHRERE, FF
KA,

M4 PREERL, FEHE BA FIBAEK, EH
BERYRI B3R B 2 B KRR/ S . X RE K
BRI, ARYFBAKTRER, A3tk
£, ¥ELUHBHYIRT, RIBERERK; WAk
TRARN, EHENARIAR, MERREN
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Tab 4 Effect of the ratio of soft/hard monomers on the mechanical performance of adhesive R TR AY, 2 5 48
HHiA ‘ )

BAZMMA IR HEEEN - m MEERENR A0S LERETR
ER /R 1 hfii/mm 6 h{i%/mm 24 h{y#/mm %ﬂ%ﬁi%@ﬂsﬁﬁiﬂfi
70/28 5 THEME IHBMNB 0.8 131 v = 3 =
75/23 9 TH B 0.2 BB% 202 KRB A, EAERAREEA
80/18 10 0.2 2.0 B% 225 TR R EBR A B A&
85/13 10 0.8 B - 170 R Sikgepoma, #E T
90/8 14 2.8 BB - 151 KRN BERN T L&A B

IR BE 80 C, Lk
#5 DAAM BB HEEUR E B m B3 240 v/min, B3| %
Tab 5 Effect of DAAM amount on the mechanical performance of adhesive FEBRNAKERDY
DAAM Ly i RIBGREE MR 1S dRRIN 0.7% , FLILFHER
GRAB/ % /e 1 hfiB/mm 6 h{if/mm 24 h{IH/mm /N-m™! ) F AR O BIKFRRE 3%, WiE
0 10 i‘:ﬂﬂigg 2.0 E‘,Ez 225 K BRI MK R MY 80/18,
1.0 7 THABA 1.0 (A 157 TR
2.0 8 EHARME  EHBM® 0.5 130 TBE SCRK 5k DAAM Fi
3.0 7 XMBLH KHBLE EEELB 12 TR FEGTEN 2% TE
4.0 6 HBAH 0.7 EB% 121 TR WAGT, BERME

B, %4 BA 5 MMA BN 80/18 &F, HEEEHH
i, FeRs T ARERERLBGES, HRBEE LR
B, GFAHERERM.
2.5 ZEPEARIERRFIEENRME

FEEGRH B RE B, ARAKT
KM OA RS RENRER. I TREESRAAR
71, &EERA DAAM/ADH iR B X BRIk &5 EH
BEEATEME, DAAM ERA RN PEM A REARE
Yk, RINZHREEMA ADH, 7ERBE B PRk
FA B BF B PR 2 18] & A RN T 3R A 4 B T Bk
DAAM HE X RS 1Rz S,

B3 5 T4, A DAAM £ FR1E FE OB 89 91 %
t, XBHTRRELRYHLBTRMR, BT
RS, BETESYHRSIE, FHBT ESBXH
MY RE KN ER; R, A—ER DAAM Ek#
EHRAIFRYE, LA TFRRANER; A&
DAAM BB KB X &EREE R, X TIkey
REBMARARK, EERELBEEKYRE;
BeAh, FESBEAY 180° R B 3% BE b & DAAM R B i3H
g, XtRZEHBE BN REEREEN
AR

#25] DAAM AR 2% 5, Xt RIB8E %
BAEFBELRNZAHE, A3BMEENHESY
WP AR E e a4, ik DAAM H A&
B 2% B4

BRE, H&H0ERRAAEFHIME. itk
MBRMOMEERE, B TRE, REELRE.
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