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Process optimization of alkali treatment of PTT fibers

BAI Xiu'e, GUAN Xinhai
( School of Material Engineering> Soochow University> Suzhow, Jiangsu 215021, China)

Abstract The article studied the effect of alkali treatment conditions on the weight reduction, structure and
morphology of PTT fibers, and the optimal process conditions were determined by orthogonal design analysis.
The results showed that many pits are distributed on the surface of the fibers. The mechanical property has
decreased a little; but the wettability and dyeability have improved. When the weight less is 15.97% their
dyeability obviously increases. When the concentration of promoter (1631) is 0.003 mol/L, the optimal
process conditions for alkaline treatment of PTT fibers are as follows: the concentration of sodium hydroxide
solution, 0.875 mol/L; treating at 90 °C for 60 minutes.

Key words PTT fiber; alkali treatment; process condition; orthogonal experiment; structure; property

PITCERA 2 = FRR I RO LT 4R 0L 1L 38— ReRIL (M RE i . S 03 PIT 21 4k 1 e 5 1k
R0 2 T O JEURL 3 B RS A2 T RAR I A, SCIL PIT 2R 4R 5 3R 2070 it 7 43 B A B 432 1t
B ACBEE LD Y, WESLT B UVE S, B EsE,

PRI, SO 6 7T % 110 25 B, E 47 76 Mol P e 22,

M, K, 5105 e FRRRARU AT, TWALTE TR | 3 g

3 ST 4 ) T S KM 2295 1, TR IRk Pl A

ERWUI X PET £ 4 fis b BB TE CAH 24 )3z, (5

EFAS PIT RS 0 R b, 4 11 M B

LRGSR T PIT CRAE BB T2 4 1 0ot i B 2 11 PIT K%2:44 .4 diex/12f; PET K 22: 110 dtex/36 f;
S, 454 PTT 445 PET T4 Lbik g, 4p ) NaOHVIRHERICI63 D3 Lot

Y MR 2 S B S I T SR T O R gk, R 1.2 IEZORERTT

TEATIRIG TR M 5L PTT 21 4 Bl Ak 73 7 &S IR 3% 7 [ 52 12 BE 7 (1631 3 24 0.003 mol/L, # Eb
L PTT S I A T 24, TR M 1:SOMZ R, i sE 5 KF 3 R 210 1E A0 56 4
RMEIR PTT SRUEM R TG A AR S P B e RO 1o SRR Ly (59 IEAS IR 3, MR 4 52 b s

Is#5 H #5: 2007 - 06 — 05 &= B #7:2007 - 10— 09
EHEEN: O FH®(1963— ), %, 81332, F L. TZAFHLERA 0 TRLEMMEENE. E-mail: baixiue@suda. edu. cn.



. 16 G AR 29 &
DRSS, I 1,36 90, HASIAEE 1.4 W iR

YRR ZEAL BE, IEAZ R AL B LR 2.

F1 EXRBEMH
Tab.1 Orthogonal experimental conditions
K- . A ) B . .
B L /Cmole L") I [H]/min WE/°C
1 0.625 30 50
2 0.750 40 60
3 0.875 50 70
4 1.000 60 80
5 1.125 70 90
F2 EXRFHEIELE
Tab.2 Orthogonal data processing
e A B C EE/
B 2 3 4 5 6 %
1 1 1 1 1 1 1 1.059
2 1 2 2 2 2 2 1.116
3 1 3 3 3 3 3 1.821
4 1 4 4 4 4 4 5.980
5 1 5 5 5 5 5 11.197
6 2 1 2 3 4 5 7.214
7 2 2 3 4 5 1 1.264
8 2 3 4 5 1 2 1.523
9 2 4 5 1 2 3 3.352
10 2 5 1 2 3 4 2.820
11 3 1 3 5 2 4 4.848
12 3 2 4 1 3 5 15.965
13 3 3 5 2 4 1 1.407
14 3 4 1 3 5 2 1.840
15 3 5 2 4 1 3 2.237
16 4 1 4 2 5 3 3.374
17 4 2 5 3 1 4 6.329
18 4 3 1 4 2 5 6.402
19 4 4 2 5 3 1 1.101
20 4 5 3 1 4 2 1.647
21 5 1 5 4 3 2 1.778
22 5 2 1 5 4 3 1.498
23 5 3 2 1 5 4 5.005
24 5 4 3 2 1 5 16.351
25 5 5 4 3 2 1 1.335
1 j 4.235 3.654 2.724 5.405 5.540 1.237
[[j 3.234 5.235 3.335 5.053 3.415 1.564
Il 5.259 3.231 5.226 3.712 4.697 2.321
I\“r] 3.771 5.765 5.639 3.532 3.549 4.997
Vj 5.237 3.851 4.812 4.033 4.536 11.466
S 2.025 2.534 2915 1.873 2.215 10.229
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Tab.3 Variance analysis
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Fig.1 Relationship between weight loss and concentration
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Fig.2 Relationship between weight loss and treatment time
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Fig.3 Relationship between weight loss and temperature
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Fig.5 Relationship between weight loss and tensile elongation
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Fig.6 Relationship between weight loss and moisture regain
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3 4 it

ILE PTT £F4E il b 2 3 FE v, 9 e S5 B i
P ) < ¢ P55 )48 i 8 o Ak B L 6T 98 S 1
W) d5z g Yk 2, JL UK A N (), A s i e /)~

2PTT 1 Yl b 28 1) Jpe A T 24 1 4y = Bl ik JE
0.875 mol/L, I [A]60 min, &k 290 °C., AH X Y. (1) gk &
RN 15.97% ; TR FE 1. 125 mol/L, I 1850 min, 5%
90 °C, AHXT I [ I 24 16.35% « ¥ HAREF 1
B b HE AR

ARG H A, B AL B S PTT £F 4 3 AT ft
R TR Ee A B MR EE N T 15.97% I
PIT A 4510 K/S HZ A K, M &% KT
15.97% ™, K/ S {HW 2 Tt FZXB

B k-

[1] ¥z, MM B K FIRN ER A4 KL kit
RELTT A AR KB 5 1997, 12C1):24 - 28.

[2] Bk, BiAlgns 44 prrLy]. /7 V4L 473 K, 1999,
27(2):2-6.

[3] EMR,FRIUE, %% PIT £F 4 45 0y 5 M e k93
BARLTT. = H 9528 4, 2002,2009): 1 - 4.

[ 4] X258k PIT 440 Ak e B gt T4l g ],
B IR RN 20035 18(2):30 - 33.

[ 51 JBES MBS, FhAS 8 75 /B A #E 25 B PTT 4F 4
Petr i (R R T] . BV, 2004,30(9):4 - 6.
[6] WHE, R A, BiDE. PIT A1 PET £F 48 Bk = 10 =

ST DU £290,2005(2): 24 - 26.
[7] BB .PIT &F4 R H = k5 MAHLT]. LY
BRHE,2002,3002):16 - 17.





