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Indigo Foam Dyeing Process of Denim Cotton Yarns

WANG Zongwei', QIU Zhenhua', JIANG Weimin', WANG Wencong’
(1. Black Peony Textile Co. , Ltd. , Changzhou 213017, China; 2. College of Textile Science and Engineering, Jiangnan
University, Wuxi 214122, China)

Abstract: The traditional indigo dyeing process for denim production features long procedures, high energy consumption,
and heavy wastewater discharge. Applying foam dyeing technology to indigo dyeing process of yarn can effectively promote
green transformation in the denim industry. A self-modified foam dyeing system was installed on a sizing and dyeing
combined machine for the coloration of cotton yarns. Suitable processing conditions were investigated, and the mechanical
properties and dyeing performance of indigo foam dyeing denim fabrics were tested. The study found that using dry yarns
without pretreatment in a nitrogen-protected foam dyeing system with a foam application nozzle width of 15 mm, roller pres-
sure of 0.2 MPa, and delayed oxidation time of 90 s could produce indigo-dyed denim cotton yarns with appropriate color
depth, superior ring dyeing effect, and excellent levelness. The resulting fabrics exhibit tensile strength, tearing strength,
and color fastness to rubbing that meet apparel requirements. After washing treatment, these fabrics can be used to produce
denim garments with diverse styles and color variations.
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Fig.1 Indigo foam dyeing production process of denim fabric
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Fig.2 Foaming principle of dyeing stock solution in
foam generator
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Fig.3 Schematic diagram of foam dyeing system
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Fig.4 Indigo foam dyeing effects of denim cotton yarns
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Fig.5 Cross-sectional views of indigo foam dyed cotton

yarns under different pretreatment conditions
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Tab. 1  Effect of pretreatment method on indigo foam

dyeing of denim cotton yarns
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Tab.3 Effect of roller pressure on indigo foam dyeing of

denim cotton yarns
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Fig.6 Cross-section views of indigo foam dyed cotton

yarn under different roller pressures
2.1.5 BRAAARE S EEXRG TR &
MWRR ORI R AP T —ER
R, AT LA 20 2R 1 SE R SR AL ] A AR
G %E5 06 4 4R (0 ARG A fE e B S|
B AL ) XA E R AL 18] 4351 9 0,30,
50,70,90,110,130 s, 3 4 JHy 4iE 3R S Ak i ] % 24T
MR BE IR I CRCR IR, [ 7 AR 8 G5 R
PRI T) R e M TR e AR 20 i B T, IR 2D 2R
ARZETRAL P, Tl 110 S BE B O 1S mm, SUAR I ) 4%
il 0.2 MPa, 34 187 Al UL, 25 4E 38 S AL i (]
i, A BIRRLZD B A W R LR R S 2T 4E Y
FEIELE A I A SR B R A o e i, 2 3 R I T
O AR TR OB LR SE T 21 AT I8 A A [a] 2k 2]
90 s I, HE A Ko o (A v 0 B ik 15 2 48 3R P ) R AR A
FEAE A ZE A IR, DRI AR 2 A e e TR B e 3 5 P A
U o 2B HEINE R S AL ], A B 20 B AR I
SIS B4R o b AR, HLOE e A ROR 19 52 ) AN

L I, B R SE R AR T 1] 90 s,
F4 EIREARENFFRYRERREBHRAFM
Tab. 4  Effect of oxidation delay time on indigo foam

dyeing of denim cotton yarns
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Fig.7 Cross-section views of indigo foam dyed cotton
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yarn under different oxidation delay time
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Tab.5 Properties of denim fabrics under different indigo dyeing methods
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Fig.9 Indigo foam dyed denim fabrics and products
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