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Abstract: The prepolymer of hydrophilic polyurethane is synthesized by diisocyanate and polyether polyol, and then the
polyurethane prepolymer blends with sodium silicate solution to prepare nanosilica-reinforced hydrophilic polyurethane
composites (HPU/nano-SiO,) via in-situ reactions. The FTIR-ATR and X-ray diffraction (XRD) are employed to confirm the
existence of the nano-SiO, and its chemical bond to HPU chain, and the size and dispersion of nano-SiO, in HPU matrix are
investigated by transmission electron microscopy (TEM). The gel time of the mixture consisting of HPU prepolymer and
sodium silicate solutions and the mechanical properties of HPU/nano-SiO, composites are also tested. The results show that the
particles of nano-SiO, disperse homogeneously in the HPU matrix, and the nano-SiO, combines with HPU chains by chemical
bonds to form HPU/nano-SiO, composites. What’s more, the gel time of HPU and sodium silicate solution blend increases
compared to that of the blend of HPU and water, and the compression strength of HPU/nano-SiO, is improved effectively than
that of pristine HPU, so the HPU prepolymer can react with sodium silicate solutions to produce the nanosilica reinforced
hydrophilic polyurethane grout, which has high ability and efficiency to form adequate plugs for underground water though the
plugging project of coal mine.
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Fig. 1 FTIR-IR spectra of PU and HPU/Si0,-2.34%
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Fig. 2 TEM photos of nano-silica generated by in-situ process
2.3 HPU/Si0,-2.34%H9 XRD iz

¥ 3 4 HPU/SiO,-2.34%) XRD # . Hrp, #f
a1 R A B3 5 B 2 0 TR G IR A5 B R [ 45 1k
HEMT AT, PRS2 B S5 R SR TR — A B
JEREATINR . ML 3 AT LB 2, MBI R ] 25 A A
TG, 7£30.5° F134.7° Aol B T OIS K
IR, ONRERRANIE TR T U TR 2 AR e
Wi o i B 5 AR 1 S, AN FR IR AS R
W B RRRE S AE 7.5° A1 21.6° AL A BN R
PRI, 23BN BN AR R i . 1 P
o6 [ G5 AR TECEL N TR (R 3G o, TR 5 SR s 9 45 1)
RN, ALK A RN, HHEFIA R,
13 XRD MAME 5 h A H I BLEE RS S
R o

10 20 30 40 50 60 70 80
REAL[°2T heta]

3 REBE AMEELE R XRD EE

Fig. 3 XRD spectra of cured HPU/Si0,-2.34%
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Table 1 Gel time and compression strength of PU and
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FE &b BN [7]/s J1 4 3 £ /M Pa
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HPU/Si0,-2.34% 33 0.303
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Fig. 4 Stress-strain curves of cured HPU and HPU/Si0,-2.34%
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Table 2 Prices and viscosities of PU and PU/Si0,-2.34%

Ff b i/ Gt TURARFE/(mPas)

HPU 9800 610
HPU/Si0,-2.34% 10000 610
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