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Abstract: Amino-terminated hyperbranched polymers (NH,-HBP) were synthesized using N,N'-methylene
bisacrylamide (MBA) and diethylene triamine (DETA) as raw materials. NH,~HBP was grafted onto polyamide
microfiber synthetic leathers, and organic phosphine was used as a cross-linking agent to overcome low
dye-uptake and poor color fastness problems of microfiber synthetic leathers. Atomic force microscope (AFM)
and thermogravimetric analysis (TGA) were used to study the leather before and after modification. The effects
of the organic phosphine and NH,-HBP dosages on dye-uptake, surface chromaticity, dry-wet rubbing fastness,
moisture permeability and mechanical properties of the leather were studied. The results show that when the
content of the organic phosphine and NH,-HBP are 0.6 and 2.0 times of that of primary amino groups,
respectively, the modification effects are the best. The dye-uptake improves from 59.09% to 98.68% and the
dry-rub and wet-rub fastness increase from 3.0 to 4.0~4.5 and 2.0 to 3.5, respectively. The surface chromaticity
is also improved. Meanwhile, this technology has no negative influence on moisture permeability and
mechanical properties of the modified leather.
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Fig.l  Schematic diagram of NH,-HBP modified synthetic microfiber leather base
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Table 1 Performance test data of the synthetic microfiber leather base trented with different organic phosphine contents
Samples 1 2 3 4 5 6 7
Dye uptake / % 59.09 69.53 88.28 86.56 93.67 94.85 88.19
Dry-rub fastness 3.00 4.00 4.00~4.50  4.00~4.50  4.00~4.50  4.00~4.50  4.00~4.50
Wet-rub fastness 2.00 2.50 2.50~3.00 3.50 3.00~3.50 3.50 2.50~3.00
Whiteness 34.00 26.52 21.63 23.15 23.90 24.02 23.30
Water vapour freely / mg-(10 cm®24 h)y™ 1.03 1.03 1.05 1.03 1.03 1.04 1.04
Tensile strength/Nmm’2 16.75 14.27 16.64 14.72 18.16 17.55 16.30
Elongation at break / % 88 82 94 92 94 96 93

Tear strength / N-omm™ 117.46 115.46 105.34 120.31 127.82 118.92 120.06
Instruction: number 1 represents the unmodified base, number 2 represents the base modified with acid, numbers 3, 4, 5, 6 and 7 represent the
modified bases with organic phosphine dosage at 0.3, 0.4, 0.5, 0.6 and 0.7 times higher than those of the primary amino group of
the base, respectively.
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(AT AN FRR B O3 o IXIE IRk, SR R 25 A HR R 4N 2T 4 A B % 76— 52 R 8 LA A 1) & 4 1)
JEc ke, BRARET 4RSS, it LA— i 5 SR R /K At 1 S A JLAD BEMLAR I B8 2 A7 BT FARA . I AL
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SR, BULEARTT S, 4 NH,-HBP ¥ 5 0 FEAT Th 2 5 5 1) 2 A, oSk s A A
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Table 2 Performance test data of the synthetic microfiber leather bases treated with different NH,-HBP contents

The number of base 1 2 3 4 5 6 7
Dye uptake / % 59.09 69.53 96.91 98.68 94.27 93.91 74.15
Dry-rub fastness 3.00 4.00 4.00~4.50  4.00~4.50  4.00~4.50  4.00~4.50 4.00~4.50
Wet-rub fastness 2.00 2.50 2.50~3.00 3.50 2.50~3.00 2.50~3.00 2.50~3.00
Whiteness 34.00 26.52 27.35 22.36 24.60 24.82 29.27
Water vapour freely / mg-(10cm?24 h)™' 1.03 1.03 1.03 1.05 1.04 1.03 1.01
Tnsile strength / N-mm ™ 16.75 14.27 17.14 17.27 17.32 15.23 17.39
Elongation at break / % 88 82 90 92 92 102 96
Tar strength / N-mm™ 117.46 115.46 129.55 109.10 136.74 148.43 125.48

Instruction: number 1 represents the unmodified base, number 2 represents the base modified with acid, numbers 3, 4, 5, 6 and 7 represent the modified
bases with NH,-HBP dosage at 1, 2, 3, 4 and 5 times higher than those of the primary amino group of the base, respectively.
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