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Preparation and application of biodegradable low-temperature scouring surfactant
ZHAO Yu, LI Xin-xin, HUANG Dan”

(Education Ministry Key Laboratory of Science & Technology for Eco-textiles, Jiangnan University,
Wuxi 214122, China)

Abstract: A serial of fatty alcohol polyoxyethylene ether carboxylate type symmetric maleic acid diester Gemini
surfactants are synthesized using fatty alcohol ethoxylate , maleic anhydride and fumaric acid as raw materials. The Gemini
surfactants are applied to low temperature scouring of cotton fabric. The influences of polymerization degree of
polyoxyethylene ether chain and different aliphatic groups on scouring effect are performed. The results show that
polyoxyethylene lauryl ether carboxylate type symmetric maleic acid diester Gemini surfactant ( DLEO9) is the most
effective. The detailed study about the relation between temperature, time, alkali content, surfactant content and weight-
loss ratio, capillary effect of the cotton fabrics are investigated. Using the DLEO9 Gemini surfactant as the scouring agent,
weight-loss ratio of the fabric samples increases with the increase of scouring-temperature, but capillary effect shows
different change. The best scouring process is shown as follows :85°C of temperature,120 minutes of time,20 g/L and 1
g/L of the concentrations of NaOH and DLEQ9, respectively, and 1: 30 of bath ratio. Under the same conditions, the
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scouring effect of DLEQ9 is better than JFC which is a conventional penetrant agent.

Key words: gemini surfactant; JFC; scouring agent; weight-loss ratio; capillary effect
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e B/ C REHR/ % T/ em
OLEO15 90 1.65 0. 04 10. 50 =0. 03
85 1.42 £0. 09 10.70 £0. 02
80 0.78 0. 08 9.85+0.03
OLEO10 90 1.66 +0. 09 9.15 +0.01
85 1.19 £0. 13 9.34 £0.05
80 0.79 £0. 02 9.75 £0.01
OLEOS 90 1.69 £0. 05 7.23 £0.03
85 1.49 0. 05 8.60 =0.02
80 0.78 £0. 02 6.95 £0.01
DLEOI15 90 1.60 £0. 09 11.10 £0. 05
85 1.38 £0.09 10. 80 =0. 06
80 1.19 £0. 02 9.90 £0. 04
DLEO9 90 1.96 +0. 08 11.30 £0. 05
85 1. 81 £0. 09 11. 00 £0. 06
80 1.56 0. 02 10.70 £0. 02
DLEOS 90 1.65 0. 03 10.20 £0. 05
85 1.31 £0.07 10. 00 £0. 05
80 0.66 +0. 02 10. 80 £0. 08
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o, M RITERERTA NaOH ST KR/ A
min  WE/(g L) WE/(g L) % Bi/em

1 90 0.5 15 1.29 11. 06
2 90 1 20 2.39 10. 45
3 90 1.5 25 2.40 10. 45
4 120 0.5 20 2.42 11. 60
5 120 1 25 2.48 11.28
6 120 1.5 15 2.37 8.36
7 150 0.5 25 2.82 10. 22
8 150 1 15 2.41 9.96
9 150 1.5 20 2.68 10. 56
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A B C A’ B’ c’

K1 6.08 6.53 6.07 K1’ 31.96 32.88 29.38
K2 7.27 7.28 7.46 K2’ 31.24 31.69 32.61
K3 7.91 7.45 7.70 K3’ 30.74 29.37 31.95
k1 2.02 2.17 2.02 k1’ 10.65 10.96 9.79
k2 2.42 2.42 2.50 KR’ 10.41 10.56 10.87
k3 2.63 2.48 2.56 k3’ 10.25 9.79 10.65
R 0.61 0.31 0.54 R’ 0.40 1.17 1.06
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#*4 DLEOY 5 JFC RIS &30 RXTLE
KR JFC DLEO9
BE/C o GRS AV em KER/ % BAVERIL/ em
95 2.31+0.10 10.00 +£0.02 3.00+0.08 11.30 +0.02

90 1.77£0.11 10.93 £0.02 1.96 +0.08 11.30 =0.05
85 1.69 £0.02 10.93 £0.02 1.81 +0.09 11.00 +0.06
80 1.41£0.03 11.50 £0.01 1.56 +0.02 10.70 £0.02

75 1.03+£0.05 10.94 £0.02 1.14+0.09 8.91 £0.02
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5  DLEO9 85 87.42 0. 16 572.5
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