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(57) Abstract

An unsaturated carboxylic acid polymer which has a calcium-trapping ability of 150 mg-CaCOs/g or higher, a degree of 28-day
biodegradation of 40 % or higher, and a number-average molecular weight of 500 to 1,000,000; a process for producing an unsaturated
carboxylic acid polymer which comprises copolymerizing an unsaturated carboxylic acid or a salt thereof with a quinone in the presence of a
polymerization initiator; a builder comprising the polymer; a detergent composition comprising the builder and a surfactant; and a dispersant
comprising the polymer. The polymer is excellent in the ability to trap calcium ions and biodegradability and is highly useful as a material
for a builder.
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Ehas 1 2. 5 226 89 5,900 | 26,600 213 65 | 0.122

Ehf 2 2. 5 257 94 4,100 | 10,800 180 86 0. 095
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EHif 4 2. 5 239 93 5,800 | 27,200 220 74 0.095
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EHEF 7 34.4 | 92 3, 150 18, 000 220 85
EHEp 8 35.2 | 90 2, 700 16, 500 200 90
EHapl 9 32.9 | 88 1, 310 7, 000 215 88
ERiFl1 0] 359 | 93 1, 050 5, 500 205 92
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LrEe | 4 37.5 | 94 8, 360 49, 100 251 5

41



WO 99/48938 PCT/JP99/01389
EaFk (1)
Ehad (bb#p)) 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
A — 20 20 20 20 20 20 20 20
LAS 25 | 20 | 25 | 20 | 25 | 20 | 25 | 20
AS 10 5 10 5 10 5 10 5
v J = REEER - - ~ - - - - -
Al
| ABEFTA b -l -1 -1-1-1-1-1-
|54
i?z rAEEF R T A 10 10| 101 10| 10 10| 10] 10
o
PEG 2 2 2 2 2 2 2 2
J: d
i BEE R U YA 1515 15|15} 15| 15| 15| 15
WEE FU DA 5 5 5 5 5 5 5 5
7K FRED | FRER | FRER | 7RER | FRER | FRER | FRER | FRED
B (%) 66 | 64 | 66 | 65 | 66 | 66 | 65 | 66

42




WO 99/48938 PCT/JP99/01389

EaFK (2)
EWs (LLEH) 27 | 28 | 29 | 30 | (4) | (5)
eV — 20 | 20 | 20 | 20 - -
LAS 25 | 20 | 25 | 20 | 25 | 20
AS 10 5 10 5 10 | 10
o5 J = REEERY - - - - - 5
%
WMl AREAZA b - - - - 20 | 20
%
z TABT RO A 10 10 10 10 10 10
fj\
PEG 2 2 2 2 2 2
E:
i mEsrryea | 15 | 15 15 | 15 | 15 | 15
BREES R U DA 5 5 5 5 5 5
7K TRER | FREL | FRER | FRER | 7RED | 7RER
B (%) 64 | 65 66 65 50 52

43



WO 99/48938

B5k

eyl ERL-ESK WIEE
RHEFI 3 1 | RiEH 7 OERE 0. 130
EHHI3 2 | KhbI8 DEESK 0. 125
EmPl3 3 | KuHl O DEAK 0. 135
KR 3 4 | MEFI 1 ODEAEK| 0. 110
EHiBI3 5 | a1 1 OEAE| 0. 123
EHPI3 6 | M1 20FEAME | 0. 140
KHaf3 7 | £l 1 3DEAE| 0. 133
EHEF 3 8 | Ewifll1 4a0EAK| 0. 121
EHiBI3 9 | Efesl 1 5OEAK| 0. 115
K4 0 | EHisI 1 6 DEAK| 0. 099
Kig4 1 | sl 70EAE| 0. 105
Ehifl4 2 | B 1 8OEAK| 0. 118

44

PCT/JP99/01389



WO 99/48938

PCT/JP99/01389
Fok
B |z Ca 27T | sy
i BEH)y | ERETY | HREE R
2t 3] (g) (%) & DFE | (ng/g) (%)
K4 3] 13.8 | 98 | 2,300 | 24,600 238 83
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Ehigl4a 5| 13.3 | 94 1, 900 10, 400 230 80
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