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Pad-steaming pretreatment of sateen jacquard cotton woven fabric with compound enzyme
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Abstract: In view of the shortcomings of poor wax removal effect of the enzymatic desizing and scouring pro-
cess for cotton fabrics at low temperature, which is not as effective as the traditional alkaline method , a high—
temperature composite enzyme and cellulase are applied to the desizing and scouring pad—steam process of
sateen jacquard cotton woven fabric. The influence of process conditions on the treatment effect is explored
from the aspects of wetting performance, mechanical properties, desizing effect, and impurity removal, and
the process is optimized. The results show that the one—step pretreatment of desizing and scouring and pad—
steam of sateen jacquard cotton woven fabric with composite enzymes at higher temperatures (80—90 °C) can
achieve good pretreatment results. Compared with the conventional low—temperature enzymatic process, cap-
illary effect and wax removal rate are increased by about 33% and 50%, respectively, which is close to the alka-
line treatment.
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Table 1 The effect of enzyme TH concentrations on the pre-
treatment results of fabircs

p S ATHETH)/ (- 1) | 1IB2/2% | KRR (E)/s | Bk/em | WiZd5i J1/N
6 5 8.3x2.5 7.3:04 | 703x23
9 7 3.3:2.0 8402 | 686x15
12 8 <10 9.7404 | 692+15
15 8 <1.0 10.6£0.4 |  687+8
18 8 <1.0 10.90.1 | 675+8
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Table 2 The effect of pH on the pretreatment results of fabrics

pH | B2 | OKIEEETEs | BAUem | BERGEIIN
6 8 7.3+1.1 9.0+0.1 68112
7 8 1.6+0.5 9.60.5 67115
8 8 <10 9.8+0.5 67427
9 8 <1.0 10.5+0.4 695+18
10 3 1.3£0.6 10.6+0.3 682+18
11 3 4.6+2.5 9.4+0.2 679+8
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Table 3 The effect of steaming temperature on the pretreat-
ment results of fabrics

VUZRIREE/C | K IR ) /s BAUem W35 )N
50 14.742.5 8.2+0.3 648+26
60 9.0+2.6 8.4+0.2 643+40
70 43+15 9.0+0.2 6869
80 <10 11.1:0.3 666+17
90 <10 11.0+0.3 643+19
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Table 4 The effect of padding temperature on the pretreatment
results of fabrics

SLBGREZC | KR ] /s E&/em K458 J1/N
40 2+1 9.7+0.5 68623
50 <1 9.8+0.2 68548
60 <1 10.4£0.3 676233
70 <1 10.120.6 66822
80 1+1 9.9+0.3 671£12
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Table 5 The comparison of samples treated with different enzy-
matic processes

i B | KRN | B | SRR | 2R
min I [E] /s cm % %

20 17.0+3.5 | 82403 | 69.4%3.9 355423

LR 40 11.0+4.0 | 8.7£0.2 | 71.1+4.8 38.0+4.4
60 6.0£1.5 | 9.102 | 73.5:1.8 43.6+3.5

B 20 3.0£0.5 |10.8+0.1| 69.7+4.5 522453
E/?';@EATH 40 <1.0 [10.9:0.1| 72.242.6 54.1+4.1
= 60 <10 |11.1202] 74233 | 57.1s25
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Table 6 Thecomparison of different cotton fabrics

AR R B | B3R | W | RS | A%
> st ] /s cm % J1IN 5%/% | [5%/%

iEYi] >120.0 | 2.3x0.4 - 703x12 - -

IR 6.0£1.5 | 9.1£0.2 | 97.8+0.8 | 70113 |73.5£1.8 | 43.6+3.5

AT TH

Bk <1.0 |[11.1x0.2 |98.5+0.4 | 6949 |74.2+3.3|57.1+2.4

TR ER=Y <1.0 | 9.8£0.3 |99.5£0.2 | 641+14 |83.7+2.4|72.8+5.1
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Fig.1 The effect of cellulase concentrations on treatment efficiency
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Fig.2 SEM images of cotton fabrics with different pretreatment
methods

HI 2 0] WL, 52 4T TH A RS Ak PR RE 2 25 25 R
RRAR BB S 2R B, (EAHES T AR AL 4 2 A 25 il
TH b3, ik PR B AR 21 45 B R i, R sk s b
AT R BRI, A T B 2T 4 K B A BEAY A R,
FORBURBRASOLLL ST R A W 52 T, $E3r
ABBRATRES T, A ZTHER X AR T L BRI 43X
— 7T TP AE R MK AR T 4E R, SR 2 B el Iy
LFAEK AL AEDUBAE R T S B, i 7
TR AR SRR Ak A —E B, £
ORI, 53— 5, AP e R 5 2 4 16 TH P[RR
A Sy FE A 54 T B AL BRACR Y, {HEL]H]
IS Hy T2 4l R AR AT A T —E KR, S8k
WA 2 T% 58 0K, i T ICET e R AAL Y 3%

3 it
52 AT TH 5L 7508 2 A AL B T 2580 BLER T 25 10
TR SUR R T LA BT TR AR, R A
WP 2 BRARR , (VR RE S — 2P s . AN BT
B ELFER B T2 A T2 0 A BT 245 7 1 5 M A
I FFTE—RE R L RRAR T RERE SO ER R 15 L
(1) iR A il TH IR & — D 4L 28 T2 AR
T B AE SRR LU A IR BE I 5 B AR T, ELX
A TG B A 05, A R F e gh i AR e, iR AR
T 5 E A EETH 15 o/L, pH 9, 5L IR 60 °C, &
ZRIRE 80 °C,
=(T#%3170)
27



WAYIREREEGFIEH LS &t

El (2023 No.6)

TEA RS, A T HA R AL ZE T2 R A
SR30) (14 240 77 ) AR AR X T 20 A I TR 25790 (3#
D7) o 5 RE BRI A AL B T 20K R R I, -
A REHE ER GRAR bR, B AR A I] R v el ) A XL
IR, ANAER AR A BRSO B T BH (., 1 EL AR 3 i
WL/ , 1 T B IRRS 25 00 A 8 G P it el B
W A ARG TRLORG 25 300 E 7 o S I — 2 St 1 T B0 37
M600, 1l A #5471 EDDHA-Na £ 55 3K I Fa 2 1k
HARECH WS,

®5 RIBHBSEFET

Table 5 Formulation ofscouring agent

Bl 1#1C T 2417 3HALTT
w(3BEH) PAS-80)/% 9 10 45
w(FLALFI FMEE ) /% 6 7 13.5
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w (T M600)/% 27 15 0
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w(GREET Bit)/% 0.1 0.1 0.1
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