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Application of copper complex in low-temperature neutral
bleaching of cotton knitted fabrics

WU Chenren LU Wangyang CHEN Wenxing
( National Engineering Laboratory for Textile Fiber Materials & Processing Technology Zhejiang Sci-Tech University
Hangzhou Zhejiang 310018 China)

Abstract  For the excessive energy consumption in the conventional high temperature bleaching
processes of cotton fabrics a copper complex with iminodiacetic acid bivalent copper ions and pyridine
derivatives was used as the catalyst for hydrogen peroxide low temperature bleaching to construct a novel
low temperature cotton knitted fabric bleaching system. The effects of temperature concentration of
complex bleaching time mass concentration of sodium hydroxide and concentration of hydrogen peroxide
mass of on bleaching effect of cotton knitted fabric were discussed. At the same time the degradation
process of p-coumaric acid as the model compound of lignin was studied and the mechanism of catalytic
bleaching of cotton knitted fabric in the presence of copper complex catalyst was proposed. By single
factor test the final optimized bleaching process was determined as follows: metal complex of
30 pmol/L 30% H,0, of 10 g/L  penetrant agent of 2 g/L  scouring agent of 2 g/L liquor ratio of
1:30 and bleaching at 60 °C for 60 min. Under the neutral condition the whiteness of the treated fabric
can reach 75.03% and the bursting strength loss is smaller.
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CIE : GB/T 8424. 2—2001 ( Tab.1 Effect of NaOH concentration on whiteness
) index of fabric
4 Datacolor SF600X /g L) CIE 1% /g L) CIE /%
Dgs 10° 0 75.73 3 70.94
4 o 1 69.17 4 71.08
GB/T 19976—2005 { 2 7088
>> : pH 7.4,
5 6 cm 2.1.2
AATCC 79—2007 o 2 H,0, 0~18 g/L
D) o 2.1.1
1 cm R H,0,
1 HZOZ
29.77% H,0, 10 g/L
5 o 72. 54% o
1.4 H,0, 18 ¢g/L
: 76. 96% H,0,
( UPLC) 10 g/Lo
2
2
2.1
2.1.1 2
0~4 g/L Fig.2 Effect of H,0, concentration on whiteness
index of fabric
: H,0,14 ¢/L IDA/Cu ( II) / 2.1.3
4-ampy 20 pmol/L JFC 2 ¢g/L i 3
2 g/L 60 C 60 min IDA/Cu ( II) /4-ampy
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! 2.1.2
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Cu( II) /4-ampy 0 30 wmol/L
° 51.57% 75.03% .
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Fig3 Effect of complex concentration on Fig.5 Effect of bleaching time on whiteness index of fabric
whiteness index of fabric H,0, 10 g/L JFC 2 g/L 2 g/L
2.1. 4 IDA/Cu( II) /4-ampy 30 pmol /L 60 °C
60 min 60 C 2
50~80 °C °
2.1.3
4. 50 C CIE s
66. 56%; °
80 C 81.02%. 2 :
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. 75%
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o 2
90. 63%
2.47%
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2
Tab.2 Results of low temperature bleaching experiments
CIE 1% /s /N
25.21 1.0 342.22
31.03 1.0 310. 14
4 75.03 1.0 302. 48
Fig.4 Effect of bleaching temperature on IDA/Cu( ) /4-ampy  H,0,
whiteness index of fabric
2.1.5 2.3
2.3.1
2.1.4
5 o
90 min
78. 06% 60 min
75.03% 60 min.
2.2 : 50 pmol/L

H,0,50 mmol/L IDA/Cu( II) /4-ampy 30 pmol/L
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Fig.6  Oxidation effect of complex on p-coumaric acid
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Fig.7 High-definition mass spectra analysis of metal

complex( a) and high valence-copper—eactive species( b)
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Fig.8 Catalytic mechanism of TDA/Cu( IT) /4-ampy complex
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