F36E Aol

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol. 36 No. 6

2021 £ 12 H Dec. 2021

DOI:10.13364/j.issn.1672-6510.20200197
HFHARAHEA: 2021-06-07; #HFHARMIE: http://kns.cnki.net/kems/detail/12.1355.N.20210604.1551.001.html

A8 7 i B BTSN X 3L 35 28 £ 4k B SE /K BT

x| fF, BRI, x|FH
(RERH R TR 5 TR, K 300457)

OB h AR SRR AT 562 S AR R % R AL 30 5H 2 A
Lhdfe, AT ECHL AT £F e R SOt AR T S A S | 25 B SR AR BAT R, R B RAEAL
54 AR 5] 60 R 35 4 4 S KA P TSRS S SRR AR AR T S7.14%: FORL 6 4 4 A I AR 25
AL IR, B4 4 A8 5 A—OH . —COOH S AW, 0 RFEFHImT 1.56%; 2h Adkfk A # 81.2°, 1l
ERUEIEAR 217, 3PS L S AL I3 5 O LR 5 2 46 25 ) 5 A R AR AL ARSI R

S XRTRLF s B B oK
hESES. TS722 XHRIRERES: A XEHS: 1672-6510(2021)06-0015-07

Hydrophilic Modification of Para-aramid Fiber by
Ultrasound-assisted Phosphoric Acid
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Tianjin 300457, China)

Abstract: In order to improve the water dispersibility and hydrophilicity of para-aramid fiber, the para-aramid fibers were
modified by phosphoric acid etching. The experiment used ultrasound-assisted phosphoric acid to etch fibers, and was char-
acterized by water dispersibility , hydrophilicity, apparent morphology, chemical structure, crystal structure and thermal sta-
bility of the fibers before and after modification. The experimental results showed that the para-aramid fibers obtained under
the optimal treatment conditions could settle in a single fiber shape without flocculating in water; the settlement volume in-
creased by 57.14% ;the surface of the modified fiber had grooves and nicks and filament separation; at the same time, the
surface of the modified fiber introduces —OH,—COOH and other polar groups, and the content of O atomic increased by
1.56% ; the dynamic contact angle result was measured 81.2°, which is 21.7° lower than the original fiber, and the wettability
of para-aramid fiber was improved; after the modification, the crystalline structure of the fiber remained unchanged and the
thermal stability was good.
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Tab.1 Influencing factors of orthogonal experiment

T (A) M7 B)#EFE (OB (D) &4
Fisf 8] /min E/W = EU% HEPE /%
1 2 400 10 0.2
2 5 500 20 0.4
3 8 600 30 0.6
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Tab.2 Results of orthogonal experiment

S (A)ME B)HEAE (OBFR (D) &F4dE DiRRARY
FY  BHE/min SIER/W O EESEU%  WIE% mL
1 2 400 10 0.2 200
2 2 500 20 0.4 180
3 2 600 30 0.6 190
4 5 400 20 0.6 170
5 5 500 30 0.2 210
6 5 600 10 0.4 220
7 8 400 30 0.4 180
8 8 500 10 0.6 170
9 8 600 20 0.2 160
ki 190.0 183.3 196.7 190.0

k 200.0 186.7 170.0 1933

ks 170.0 190.0 1933 176.7

W2z R 30.0 6.7 26.7 16.6
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Fig. 1 Contact angle of single fiber
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SR R 4K A B PR RE , AT L A 4ETE
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FEFRECRISTRIE B 3, F R ARG A 2
Jrs. X AR AL PRACAE T (R £ 4k R 27 40 3 1)
FH R AT LIE H - et B S £F 403 ) F-40 7 H A
FEFREL LR A YRR K, F40 F A AR e g 5508 i 22
A1AE /> ARIATE 5], SIREFR BN KB 45, Rt 4t
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WA AEFIP R KT 31.65%.
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Tab.3 Physical properties of fiber handsheets before and
after modification

K SRR R FoakdEHy N-m-g")
R HF R 37 3.95

AT R 45 5.20

(b) hther4e
B2 FHRNEEE

Fig. 2 Formation pictures of handsheets
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Fig. 3 SEM images of PPTA fiber before and after modi-
fication
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Tab.4 Changes of surface atomic content of PPTA fiber

before and after modification

. ST 5 /%
Vs LNy Ul o/C H
C 0 N P
PPTA 7301 1581 1108 0 0.22
PPTA-p 7157 1737 1001  1.05 0.24

PR R EFHER) XPS 2R K Cls  P2p LT
PEA R ERIE A 4 B, xF vk R £F
ey XPS EEIGERT LIE H: Ols By HLFUgsm B
WK, 135 eV BHI B BB 1) P2p YerL Fig. 4y
Br C.P JLER M A FERIE I AT LA H: 285.28 eV [}
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Fig.4 XPS images of PPTA fiber before and after modification
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Fig.5 FTIR images of PPTA fiber before and after
modification
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Fig. 6 XRD images of PPTA fiber before and after modi-
fication
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Fig. 7 TGA images of PPTA fiber before and after modi-
fication
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