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Application and research of ammonium dihydrogen phosphate

and silane coupling agent in textile size

Li Ge
Allmed Medical Products Co., Lid., Zhijiang 443200, Hubei, China

Abstract: Using INSTRON universal strength instrument, Fourier infrared spectrometer, X-ray
diffractometer and other instruments, the timing of adding ammonium dihydrogen phosphate into the
blended sizes which composed of starch phosphate and acrylic ester was investigated, and the
composition and crystallinity of the sizing films formed from blended sizes treated with the ammonium
dihydrogen phosphate and silane coupling agent KH580, and the sizing rates of fabrics, were
studied. The experimental results showed that, adding the ammonium dihydrogen phosphate before
gelatinization could improve the performance of the blended size better. The ammonium dihydrogen
phosphate could reduce the crystallinity of the sizing film, improve the permeability of the sizing
film, and increase the strength of the sizing film. The silane coupling agent had a little effect on the
strength of the sizing film. And the combined action of the two could enhance the performance of the
sizing film. Changing the amount of the silane coupling agent had no obvious effect on the sizing
rate, but increasing the amount of the ammonium dihydrogen phosphate, the sizing rate increased.
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Fig. 1 Coupling mechanism of silane coupling agent
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Tab.1 Chemicals for testing
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Tab.2 Instruments for testing
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Tab.3 Six kinds of sizing formulas and their numbers
M5 KW I7 BRI — 2B AR

Al BERREETE R 80 g+MIR — 4%k 80 g FEIAL T
A2 BERRIRTERY 80 g+MiIR — A%k 80 g KEL S
Bl IR 80 g+WiIR — %08 20 g KR HIT
B2 PR 80 g+MEfR — 4054 20 g KRS
Cl1 PERRBRVERY 40 g+ N HRTRER 40 g+WEIR — &8k 20 ¢ SR HiT
C2 BRRRBRTERY 40 g+ NIEIRME 40 g+EIR — 48k 20 g FEL S

x4 AREBFHRELEEOARELEN
Tab.4 Strength of pure cotton roving after sizing with

different formulations

2% = 5% J1/N
Al 41.86
A2 42.25
Bl 45.63
B2 44.34
C1 64.91
C2 57.92
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Fig.2 Infrared spectra before and after adding ammonium

dihydrogen phosphate into the blend sizing agent
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Fig.3 Infrared spectra before and after adding silane

coupling agent into the blend sizing agent
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Fig. 4 Infrared spectra before and after adding ammonium

dihydrogen phosphate and silane coupling agent

into the blend sizing agent
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Fig.5 XRD spectra before and after adding ammonium
dihydrogen phosphate into the blend sizing agent
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Fig. 6 XRD spectra before and after adding silane coupling

agent into the blend sizing agent
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Tab.5 Pure cotton woven fabrics sizing formula
G KWL Ty
1 BRBRBRVER 60 g+NIEIRNE 20 g
2 BERRBRTERY 60 g+NIRIRAR 20 g+BEIR — A8 10 g
3 BERRBRTERY 60 g+NIRIRNR 20 g+BEIR — 8 20 g
4 BRRRBRTERY 60 g+NIRIRAR 20 g+BHIR — A 4% 30 g
5 BERRBRTERY 60 g+NIRIRNR 20 g+BHIR — 87 40 g
6 WERRIEIERY 60 g+ NMETRNR 20 g+REREMRIH 1 g
7 WEIRERVERY 60 g+ NMRIRHR 20 g+REREMRIKH 2 ¢
8 BERRERVERY 60 g+ NMRTRTR 20 g+RELEMRIKHR 3 g
9 BERRBRVERD 60 g+ NIRFRNR 20 g+BEIR — 8k 10 g+REREMIRT 1 g
10 BERRBRVERD 60 g+ NIRPRNH 20 g+BEIR — A8 10 g+REREMIKH] 2 ¢
11 BERRBRVERD 60 g+ NIRIRNR 20 g+BEIR — A8 10 g+REREMIT] 3 ¢
12 BERRBRTERY 60 g+NMRIRIR 20 g+BEMR — 8K 20 g+RELEMBIGH 1 g
13 BERRBRVERD 60 g+ NIRPRIH 20 g+BEIR — A8k 20 g+REREMIKT] 2 ¢
14 BRRRBRTERY 60 g+ NARTRTMR 20 g+BEMR — A8 20 g+RELEIBIGH 3 ¢
15 BERRBRTERY 60 g+ PNARIRIR 20 g+BEMR — A8k 30 g+RELEMRIGH 1 g
16 BERRBRVERD 60 g+ IR 20 g+BEMR — S8k 30 g+REREMIT] 2 g
17 BRRRBRTERY 60 g+ NIRRT 20 g+BEMR — 8 30 g+RELEMBIGT 3 ¢
18 BRBRBRVERD 60 g+ NIRIRNR 20 g+BEIR — A8k 40 g+REREMIT 1 ¢
19 BERRBRVERD 60 g+ IR 20 g+BEMR — S8k 40 g+REREMHIRT] 2 ¢
20 BRRRIRVERD 60 g+ NIRIRNA 20 g+BEIR — Ak 40 g+REREMIKTH] 3 ¢
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Tab. 6 Results of sizing and desizing of pure cotton woven fabrics with different formulations
LW LYwiniit/g  ERELWEBE/g BEFLYBE/ g ERE/% BEE/ %
1 0.2850 0.305 8 0.279 9 7.298 9.253
2 0.287 6 0.305 8 0.279 0 6.328 9. 606
3 0.285 1 0.305 4 0.279 2 7. 120 9.384
4 0.2850 0.310 7 0.280 0 9.018 10. 964
5 0.283 1 0.312 7 0.279 0 10. 456 12. 079
6 0.277 1 0.291 1 0.270 9 5. 052 7.456
7 0.283 5 0.296 5 0.278 0 4. 586 6. 655
8 0.291 0 0.304 2 0.283 0 4.536 7. 491
9 0.278 3 0.294 6 0.274 2 5. 857 7. 440
10 0.290 7 0.309 8 0.283 7 6. 570 9. 200
11 0.286 3 0.304 0 0.279 1 6. 182 8.922
12 0.286 3 0. 306 4 0.277 1 7.021 10. 574
13 0.281 8 0.297 5 0.274 1 5.571 8. 537
14 0.288 0 0.307 7 0.280 0 6. 840 9. 893
15 0.289 1 0.307 6 0.284 4 6. 400 8. 158
16 0.287 3 0.307 4 0.282 0 6. 996 9. 007
17 0.292 1 0.317 7 0.285 8 8. 764 11. 162
18 0.287 6 0.315 8 0.282 1 9. 805 11. 946
19 0.281 5 0.310 4 0.274 4 10. 266 13. 120
20 0.286 4 0.313 7 0.280 1 9.532 11. 996
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