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1.2 HEFILENHE BT/ S H A
S i 2 L A A R TL, i
2 Qi. E \‘ \A
JFALHE 100 g 7K 40 g B { (4045 FF (] BEM tf HRE WL
B 6 MAA) Fil % W9 BEM. J0rP BEM & il 2.1 S80Il A0 B Ak i g

DAHCSZPR & i 3, o5 SRR ST 2.5 wi%
FL1L 74 SDBS (OP-21 F1 OP-9, =35 Jii 2 43 Hl] /i
LR B R 1.0 wit% 0.5 wt% Fl 0.5 wit%.
APSFESI R, 5 BAR G BT 8 0.2 wi% . 15
rh AR AL SRR DAP Y H]

RO ESAMER ST v
I & KRR & i J7 & SDBS (1 50% , OP-21 (1
10% LA J 4 ER1 OP-9 % fi Ja im A B Ltk s,
75 800 r/min FHEFE 10 min, [F] If Z208 fin A B4
EA MAA BEM \DAP H){R & W, e i 2k 25 5 +F
20 min, #1753 WFLI. 5 APS M AL Ay 1.0
wt% B K . BB R BUFL W 1710 i A F)
48 T, AT i T R 5 | 2 7R K U A T oK
St (18 0 4% 08 4 ARG ) TRl RS R A i LA R, TE
200 r/min NHEPEIFIFAG THIR, R E TH AR 85C
B, A 2R 5] % R B 10 wi% JF iR 5] K R
B BN g FL A ETR G AR PN T iR R
W, 51 R A 10 min J5 44 F6 43 T 2L R 51 & )
W CE A8 B 90% ) 78 2.5 h Py AE 3L N
PR O R PR R AR 85°C . g 4 T
e 1 ga B 5 A [) 52 1670 110 48 8 790 L
1.3 #EBEFRLE

fdt {1 %5 -1 Metrohm 23 w] 808 [ 2y Hi o7 i 7 A
e FL A pH (B, 8 AL 25 L 1Y 662 SLE
THAE 460 nm 4 I 72 7L MR BRI o 7R 135 O 6.
FLREE AR 2 0 K (25°C) H] SVM3000 iz 3 %
1 (B& #b A Anton Paar /7] ) 8% 3% [E Brookfield
STV A DV-TT + Pro e &% 5 BE 4TI 2. %
AW BRAE S 2L 0.1 wit% , 9 [E Malvern
HOCR E AL (zeta-sizer, Malvern, UK) M %E L&

DAP £ & A [R] 9 14 B8 590 ZL W 1 56 A< 14 6 51
TR AT LUA 3408 500 200 0 Bk e Ak
FHITE 98% LA L. AN E 3R DAP iy 36 53 751 2L
W KL 42 R 163. 4 nm (BN25) , 4 A HLik
A 0.1 wt% By DAP I, FLBORL (0 B4R i =
91.6 nm (BX25A). AT EH, SGHUR 45 kL
TR RFUBR KRR . ARk R E
RPN EA F MAA, 35 SR W e T 45 1F
T(pH=8) A E & T K, £ pH <7 XM F
MAA w2 £ 2 DLR IR I8 A A, IR
G W ek Be AR SR K M, AR A SE 3R] B 2L s A
FTH 0 R A WA v 23 ] KRR AR R, FR OGO O 1
M A KRR TR FLIR R EE R, — B AR
BT Her 185 B 500 2R W R AT 2 Bk, L IRGRE R T2 R
KB B 1] KR A oK 52 B BRI, E ot T DL A
F 1A R TR 0.1 wi% (9 DAP J5 3L
NS B TN N OB S =i R B N o T
M ELAR R DAP 5 5 (9 35 hn 0 G i HLAR A M1 Ok,
ZE DAP & &M 1.0 wit% Bf ki 42 M 91.6 nm
(BA25A) #8K % 195.5 nm (BA25D). XJUt¥i 4
1) it A 5 23— 2P SIS BRI B A W] BB 2 R TP
ZE R FRAA B in AR T 3L R 1 R ML B AR
RBEIRZ P IR MAA 5KIEB%  EA 7EK
(VS B A 1 3k 2.5 wi% M MR R R TR R
e £ I M HZ T DAP J& — /MK 5§
T, FER TR WE R IE 240 0.02% 1. fEfR R
A AR 0.1 wit% i DAP £ 7K Hf (1 ¥ 5 M
MF0.04 wt% . I DAP 7E KA E LW, 5
T LV fik B 0 0 I A2 SR DA S T R R S AE A
F 2L AR A e o . AE U 3 Al L 4k 223 i DAP

Table 1  Properties of associative thickeners prepared using different amount of crosslinker

DAP Latex solids Monomer D.* Viscosity"
Sample ppr1® pH
(wt% ) (%) conversion (% ) (nm) (mPa-s)
BN25 0.0 27.24 98.97 163. 4 0. 069 3.69 52.4
BX25A 0.1 28.17 98.35 91.6 0. 100 3.45 60. 0
BX25 0.2 28.32 98. 86 103. 1 0. 064 3.87 33.3
BX25B 0.3 28.22 98.57 111.1 0.079 3.40 15.0
BX25C 0.5 27.85 98.21 137.3 0. 032 3.40 15.0
BX25D 1.0 28.40 98. 45 195.5 0. 049 3.40 11.7

*Diameter of the latex particles determined using light scattering;® Size distribution from light scattering; ° Brookfield viscometer determined using 3#

spindle at 60 r/min
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Fig. 1 Particle size distribution in latexes prepared with different amount of DAP

(DAP content:Left, 0.2 wt% ; Right, 1.0 wt% )
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([ & B, 1.0 mol- L™ iy NaOH ¥ ¥ H ik 17
R T pH [R5 B R A 3 O R R
B TERE A BT 0.3 wi% £ 0.7 wi% Z ], &k
FEBE S RAAT AT, 2 VA TSR
0. 6 wit% F AN [7] 32 ¢ 7] 2 Sk Ay 15 78 550 2L 1Y 358 O
K pH Y28 LA
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Fig. 2 Evolution of light transmittance with pH in the latex

thickener of different DAP amount at 0. 6 wt% of solids

HI 2 AT UL, X T DAP & B T 0.5 wt%
g ICRE (P P B 4 25 i 28) , 4 pH {E A 6.9 3
IE 8. 1 W, FESEAGH It g2 oh AT WL F

FLR LA O GE A R B M. R R &
pH ., WA E LR EEAE . 1350 7L W R
B AR BN R AR T, TERRIE A
T H R AL T B LRI (B A, BlE SR
EBE A, pH Jhir, 16 pH B3k 7 7o B IR R
TFUR B RO R TR AN, 1 TR TR AR B8 1 2 8] A
CEW PN U i LD/ NS i o 01 1 B o e
WA AR R, AT MR AR B D R B . pH
HART 8 LU BRI WA ECRLE T —F 8B
X, AR, RURGYERERLS . B
HRAE pH KT 11 2 J5 W BT Bl BE = i TR &
NaOH BHIA, A 25 rb ri fif S0 5 S R W i oK
TE—E TR BRI T B 710 R 5 W B BT KA Y
ek AR BE , IR B T 3R 5 W e K R I A 2
B WA B DGR BT

Xt FEAR IR [ 55 4R AN [R]) DAP 55 4 1% 3 38 571
FLIA B CREE pH (94210, 181 2 7 B 3 5 38
FIh DAP BB 8 hn, BRVA I IR 15Ot R R
MR FE. pH > 8.0 J5 A& B DAP Ay il B
BN25 1935 6% 7E 96% LA L, 1fii DAP & &8 0.5
wt% (BX25C)#1 1.0 wt% (BX25D) 93k ¥ 11) 15
JERER 10% AL ZEAR. B, BEE DAP
AR, BB R 3R G W S R R, e R
J o3 - AR R 32 B LR 2, FLROR U BEAT IR
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T AN BE RS SRR, AR R IE DO R I
R AESEE AT B 0% ) BX25C Fl BX25D
PR BRI 76/ pH T 0 8 % B i AR G5 WA
B0, 22 W I LR I R 58 S 9 i
2.3 EREFALBNESHFHER pH HEN

FT S0 A5t 98 R 70 B i A 2R 1 18 Dl o
AL SIS B R B B TS T B Y
Vi i B i A T B, X Hh i 2 7R SRR Y
B 7 AT AT RBL. it FRATR LA B AT
I NaOH #5980 1) Bl 75 1o i v 1) 3 77 2 36 B kAT
THRERIC (& 3). 3 2on, B pH JHe, B8
5 4 B BN25 R 4> 58 BB A i B AR K A
(BX25, BX25A) MZEEZAE pH & T 6.5 ZJ5 3K
RLETH, 2 8.5 A s Bl e, XF A 2
FOLREE pH ByAe 4, 3888 50 FL R A A2 1k
SRIE % TR v LR ) 8 K A i e AR, R
AT LA i RS ORI AR Y R T B R R
¥ F1 VARl e S B0 3RS W0 o 1 BE Y A R Ok B
fige. TR FLW AL v o T 38 W WS k2R
e pH FTULEE B 9 26 B 1 2218 R BN 2 4% TR &
Hh R 5 5 ((NaCl) ¥ 32 A 22 37 384 i, 4 B 5 #9)
e B N2 %k 3R 5 W b A R R 0 S 1 A o i AR
AT, PGB T 10 3R & Wy Bk B A K AR B9 A i A e
il AR T LA 58 4 R 1 5 0 B A AR B i, ST
A/, MR BN X HE 2 AE 3,
1713 7y AL, )0 6 948 140 20 77 2 288 2 o X o g L
fige A JRE 5 | A 1) 2R 5 0 i 1 iR A2 R L 2 DL
RE R
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Fig. 3 Evolution of dynamic viscosity versus pH in

associate thickeners prepared with different DAP amount

BT 5 RS R R Y U (8] 2) , X T
ACHEF DAP 50 0.3 wi% (BX25B) i B
FIAAE (BX25C, BX25D), i F LA 3R 4 4 5 ik

JER R, BORLAS BE W8 58 42 ¥ fife T 2 BB AT PRV JIK
H BB MU T DAP &5 . DAP i, 5L
JREAE V5 ik R R EAIG, PR R DAP S 3G 8 5 Y
BRI BE B pH T R AT I GO, AR 4R pH
SEHGIE R A, 1R R R IR O O, R
ZEIK DAP & i CkE sy pH T 722 Sy o W] 9 R 1) 30
2.
2.4 WRNILER TR

MR B OC T 52 156 7 5 6 A 1 8 10 S 06 5
i (T 3) R UL, 384 8 50 ) 5 i A 2D 58 k5
DAP, A DL 35 2 i HOAE R A R A it 2 2
TECE AR RE 0 R B X T RR L TS 1Y 4
BB RA ], A ACESR B TR 4 E 1 35 DD ) T 1S B
RORA T e BB HR ), i HL AR A 2 58 09 57 U0
Bl A BE PR A LU0 S A B A P A, B R BB R BT
STUIMERE. S IR AR F R AN [R]) DAP F &3 B
F WA W AE [ & 4 0.6 wt% K pH =8.3 4/
~, {#if Brookfield %} & it (4#%% 1), £ 0.5 ~
100 r/min Z 8] 32 A T 8 YT 300 58 1 H R
Xf IR R IR B2 T (0.5 v/min) fr 73 26
(LI BT TR e fe /I, B fwm ) A AR HME, H5 7R
B R AR R A R R EEE L 0.5 v/ min #%
BT A R BE A T S R s T SR B n 5y ) AR
AR 2 BT A B R, 3R B R H s e 39 1)
PEBE s AH B, il 5 15 0 59 570 39 3 i 3R 266 i e
TR, R B A E I U RE. W,
AT G 4y Ok AR G B R /Y BT 8T I vk e
(shearing resistance). 26F DAP & & 5 0.5 wit%
B TR SRR A R W S A G AR R, (&L 3) , S
g X DAP & 5 AKF 0.5 wi% iy 38 B8 5] (1 Bt
STUIVERE DL BT o HGHEAT T, S5 R bR 4
gyt AR 4 palRE B sy U i o EE A
R, BB AT DL g R R R R e 5 U0 1k RE B
DAP & 5 (34 i 2 W 1 5. AR, R SCHR L v 1y
B30 3R 5 W e BOAE SR BT U) ) AL Y e A s ). D
2 R4 G SRR b, 1 K R AT B g K i
B ARTER W AT LB B = 4E IR g5 4, H b i
K G ARE Y T ORGS0 W R &5, (B A
AR REG Y HATAC W, X Rl &t s o7 K
Hoor ¥ b BB 7K ik A1 B0 ) 38 S8 I A v 5 1)
TN WARES Ty BN, B3 B8 500 5 WO Ho bt 87 1)
AE 7. TR & B K R AT Y 4 5 BB AR R R B )
BEATA A 2CHR, A S R G W o i S TE W
W = 4E IR 25 4 [R] 34 88 500 3R 5 1 00 1 B
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9 80 ZEQZB RS ) 3B L, A D i DAP i 2L i R
g ol RSE B S A5 /N, fH I FLB R KL 4% Bl DAP 7 i
2 \ () 4k S 3 I A A . X T DAP & B/ T 0.3
“;;’D a0 wit% 3B 7 LW, 4 ) o oin A NaOH B,
5 BECRMB y2#RE AR pH AL T 6.5 24y I Lk
@ 207 N ThiEi, JFAE pH 16 8.3 ZEAT Ik BOK A, IR 4k 2
ol RS ThiEs pH , BB G 63 S AR (8, 117 32 3 6
R T T G2 R FERG B R A B A SR S Y 0.2
Brookfield shear rate (r min~!) wit% XH W/ DAP T i 35 H2 v L B Al

Fig. 4  Shearing resistance of the associative thickeners HUOTVIVERE. Hh TR & W) SR A9 48 o 23 Wt 0

fi FLBORL I B P, 8 SE 22 DAP 2 11 55 3 A
I 4 S R

prepared with different DAP amount
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IMPACT OF CROSS-LINKER AMOUNT ON THICKENING
PERFORMANCE IN ASSOCIATIVE LATEX THICKENERS

Fang Li, Xiao-li Zhu, Xu-bao Jiang, Xiang-zheng Kong
(College of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022)

Abstract Through semi-batch emulsion polymerization, hydrophobically modified associative thickener latexes
were prepared using methacrylic acid and ethyl acrylate as the main monomers, behenyl polyethoxylate ether
methacrylate as the functional monomer and dially phthalate ( DAP) as the crosslinking agent. Ammonium
persulfate was used as the initiator. Properties of the thickener latexes prepared with different amount of DAP,
including viscosity, particle size and size distribution, were determined. Evolutions of the viscosity and light
transmittance with increasing pH in the thickener latexes were followed. With pH starting from 6.0, light
transmittance of the thickener latexes sharply increased, reached a maximal value at pH around 8.1, it
remained relatively constant with continuing pH increase. As to the viscosity, a significant increase was also
observed at the same time with the light transmittance ,followed by a slow decline afterwards. It was found that
the properties of the thickener latexes were closely related to the DAP amount used in their preparation.
Thickening performance and shearing resistance of the associative thickeners were enhanced when thickener
polymers were slightly crosslinked with a low amount of DAP; A too large amount of DAP led to deteriorated
swelling and dissolution for the latex particles under alkaline condition, reducing therefore the thickening
performance of the thickener. The results were fully interpreted and the thickening mechanism was discussed.
Keywords Associative latex thickener, BEM functional monomer, Crosslinking agent, Viscosity, Light

transmittance



