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Wool oxidative modification technology and its impact on wool properties

Tian Yifan, Guo Jing , Han Mengmeng , Sun Kaifei, Lii Qingchen , Quan Guoming
(Shaanxi Yuanfeng New Material Technology Co., Ltd., Xi’an 710038, Shaanxi, China)

Abstract: The research aims to explore a more optimized method for the oxidative modification of wool. Potassium
peroxymonosulfate and peracetic acid were used as oxidants to perform oxidative modification treatment on wool. By
comparing the performance indicators of the modified wool, such as whiteness, fiber diameter, and breaking strength, the
modification effects of the two oxidants under different treatment conditions were investigated, and the optimal process
parameters for ecach were explored. The research results showed that the optimal process parameters for potassium
peroxymonosulfate modification were the potassium peroxymonosulfate dosage of 8% (on weight of fabric, o. w. ),
treatment time of 30 min, treatment temperature of 70 C , and pH value of the treatment solution at 4; while the optimal
process parameters for peracetic acid modification were the peracetic acid dosage of 5% (o.w.f), treatment time of 40 min,
treatment temperature of 70 C, and pH value of the treatment solution at 6. Comprehensive analysis of various indicators
indicated that wool treated with peracetic acid exhibited superior performance in terms of whiteness and breaking strength,
while potassium peroxymonosulfate had a significant advantage in the removal of scales.

Key words: wool; oxidative modification; whiteness; fiber diameter; breaking strength

TR KRR LG R R 2 — 70 RS A E D B 4 K BEXEE R LU K 5y &
ISR & GOV 432 . FERA B BRI R X S B AE S S
S R AE Sy 0 ORIEPERE R4 A S W R Ts B, KU TR R T AR R, 22 51 dh R R AN
HCEER M R, SR, FBREMEFBER  RUE MU RE 22 LK™ A2 AR W) R AR R L, fl

Wi HEE: 2026-01-30
EE® A H—Wl, 55,1990 4F 4L AR, By B T AR W, 32 28 I\ ¢ Uk 28 7= B AR BF 55 J7 1 9 A8 273743080@qq. com
BARIEE: ALK, 1985 4R A4 RRL, AR, 3228 NS0 27 8l A 7 8 B 0 T 19 T A L 327683519@qq. com



2 FR 45 2% 53R

55 54 %

S B R AL B R R T W 50k O I R
AR AR A O 156 200 B T IR kL i 44 1 R 4 Y
RS, AR B A AR
Y E RPN 2 T T RE S ol T A R

1 #RI5F*®

1.1 RS

EBFEEEBBER JFCOrPra) i — M A
B bl |3t S 2R (o AT 46D W B R A (O AT
af) ok E AL ST AlD B R KB L
TR e o8 7L NG755 B9800 40 BF {L . WSB-3A
AU e S8 A H BT B M B (SEM,
KYKY-2800 %),
1.2 REHE
1.2.1 H—mBAHKHK

B, R B ER JFC X 3F T #E 47 /K Bk 1 4
P, WUAHZE RS KBS TE KR R0k
. B AT — G R &8 X 3 B AT i Ak e
PR AL 3 A 45 o Ak 3L R b B3 L B ED R E D
K pH S8, WS E ARG, IR EE
HEAT K P - B J5 SR P 4 T 40 %o G aE A7 3 D Ak B
SENE SR AL B S B OEAT K BE AHE TR AR, BR T
R T AR S A . K P AL B —— 5 — A e A A
Hl——> K Pb—— 0 B R A b B —— K P —— T,
1.2.2 "R ILBHEME

B e, R B ER JFC X 3F E #E 47 /K Bk 1 4
P, BUNHZE RS GBS T KR Rk
JZEE S PO WY P S Eh i U K AL
B < E R L (PO e DR S AN N 151 I - 9 D
pH HES . 7% AL b )5, R A3 B ik
FToK Ve Bl 5 >R FH b 480 Ak S0l X JHE A7 38 Ji b 2
W R AL PEZE R S, FE AT K vE A T AR, BR T
ZOULRE T MRS R . K Pk WAL B —— 0d AR £ TR Ab BE
— K i S AL A B AL B — K Y — T
1.3 MRS R
1.3.1 BE

it A e S8 B O B RE B
BRI B RE 10 AN [R]FR AL I, 25 2R O B (E
(BREAE 85. 7, b5 8 18 48 1 B2 W3k o BT FH s o A 1)
FRFRAE , FH T AL WSB-3A BB e X507 LD,
1.3.2 HAZ

it FH 0O 4 B 03K o B R Y B A, K
1000 HRETBHEHA IGTE Y ERE,

1.3.3 W&y

SR FH HL - B2 25 7 4SO S B R 1 B 2458
H1 B AR AEBE LI B 20 AR B 2F 4 pE AT IR A
R Zdas 7).
1.3.4 XEHHRANE

B2 BRI T AR B L R B I S Y
X L HEAT W4 A0 3, A R S )2 L
K 7 BB AR B R B 5 2 TS
R AE 20 °C1H IR &1 F 347,
2 I —ERER S A B R 1 e s
2.1 BEXRKXESW
21,1 T—mBAFHAESFERHGEND N

1E [ 52 b BN E]) R 30 min, 2L BRIREE N 70 °C
W pH AN 4 BT BT — B R &8
i OHXT T2 I 1 H 3 8. 0o we DX B
AR KW s SRR A5 R 1 R 1, AR 1
ATLLVE Y B o — B R S = LB
SRS T, X 3 N R it — R A
LA B i i S AL A FH L A 98 X 2 B 3 18 A 7 1038 4
05y F AT A AL T A SR T E B
IR B I R SR R L R R AR R A L — R
SR 0BG N B R T A R 1 D 245 T AN DRy
TR, A E 1T LA EE R E AR
SR S HE AR, B E L — B R A &L 6% ~ 8%
(o.w. DB RHIEH.,

F1 d-—HMEBSHFAENFENE EREGZI
Tab.1 Effect of potassium peroxymonosulfate dosage on
specifications and properties of wool

i — B R A

Wk Cow. Dy /Y HAR/um By /eN
0 43.1 20. 93 8. 94
4 48.6 21. 72 7.68
6 54. 8 23. 14 7.54
8 55.5 22.74 7.50
10 59.4 25.19 5. 30
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Fig. 1 Effect of potassium peroxymonosulfate dosage on

wool properties
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Tab.2 Effect of potassium peroxymonosulfate treatment

time on specifications and properties of wool

SRR /min FHBE/ Y EHAR/pm WiRERTI/ N
0 43.2 20. 92 8.93
20 54.5 22.95 7.86
30 55.5 22.75 7.51
40 50. 3 23.07 7.32
50 49. 6 24. 60 6. 28
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Fig.2 Effect of potassium peroxymonosulfate treatment

time on wool properties
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Tab. 3 Effect of potassium peroxymonosulfate treatment

solution pH value on specifications and properties of
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Wb pH E HBEE/ % HAR/pm KRR /cN
—CREMER 43.2 20. 92 8.93
3 49. 4 22. 88 6.86
4 55.5 22.75 7.51
5 54. 4 23.15 7.75
6 53. 4 25. 49 7.99
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Tab. 4 Effect of potassium peroxymonosulfate treatment
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Tab. 6 Impact of various factors on specifications and properties of wool
e KUEEE 1 2 3 4 5 6 7 8 9
H 43.2 57.6 57.8 56. 4 59.3 55.5 60. 5 56. 2 56. 2 53.9
HE/pm 20. 92 20. 64 20. 33 20. 84 20.58 20.76 20.11 20. 33 20.73 20.17
WKy 2458 1 /cN 8.93 6.93 6. 25 6.41 6.71 6. 28 6. 90 6. 14 5. 86 6.02
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Tab.7 Analysis of range for each factor in orthogonal

experiment
Ef=R A B C D
k 6.53 6.43 6. 56 6.42
ky 6.63 6.13 6. 33 6.41
ks 6.01 6. 44 6.28 6.32
R 0.62 0. 31 0.28 0.10
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Fig. 5 SEM images of the surface of wool before and after

modification with potassium peroxymonosulfate
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Tab. 8 Effect of peracetic acid dosage on specifications and
properties of wool
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Fig. 6 Effect of peracetic acid dosage on wool properties
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Tab. 9 Effect of peracetic acid treatment time on

specifications and properties of wool

AEHEEFE] /min - HE/% HAA/pm WiER /N
0 43.2 20. 92 8.93
20 60. 0 21.11 8.43
30 62. 8 20. 22 7.76
40 65. 8 20. 34 7.70
50 63.0 20. 38 6.68
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Fig.7 Effect of peracetic acid treatment time on wool properties
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Tab. 10 Effect of peracetic acid treatment solution pH
value on specifications and properties of wool

W pH {E ME/% HAE/pm BRI/ N
—CREMER 43.2 20. 92 8.93
4 63.4 20. 35 7.83
5 64. 5 20. 36 7.79
6 65.8 20. 34 7.70
7 63.0 21. 23 6.69
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Fig. 8 Effect of peracetic acid treatment solution pH value

on wool properties
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Tab. 11  Effect of peracetic acid treatment temperature on
specifications and properties of wool
Rb R BE /°C HE/Y%  HAE/pm WIS/ eN
—CREuEEB) 43.2 20. 92 8.93
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Fig. 9 Effect of peracetic acid treatment temperature on

wool properties
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Tab. 12 Orthogonal experimental design scheme for peracetic
acid modification

A B C D
By dAZmNE b ¥ Aob B b b B
Co.w. D/ % B/ C [8] / min pH 18
1 5 70 50 7
2 5 55 40 6
3 5 40 30 5
4 4 40 50 6
5 4 70 40 5
6 4 55 30 7
7 3 55 50 5
8 3 40 40 7
9 3 70 30 6
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Tab. 13 Impact of various factors on specifications and properties of wool
¥ RMEEE 1 2 3 4 5 6 7 8 9
B 43.2 63.5 68.9 64. 1 67.2 64.5 65.6 64. 8 59. 1 67.5
B/ pm 20.92 20. 64 20. 33 20. 84 20. 58 20.76 20. 11 20. 33 20. 73 20.17
Wi 2438 J) /cN 8.93 7.08 8.41 6.75 6.71 7.76 6. 47 6. 04 6.26 6.47
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Tab. 14 Analysis of range of each factor in orthogonal

experiment
Ei=R A B C D
k 7.75 6. 94 6.93 7.43
ks 6.98 7.48 7.20 6.97
ks 6.26 6.56 6. 85 6.57
R 1. 49 0.92 0. 35 0. 86
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Fig. 10 SEM images of the surface of wool before and after

modification with peracetic acid
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Fig. 11 Comparison of breaking strength and whiteness
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