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Experimental Study on Alkali Resistance of Polyurethane
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Abstract: To evaluate the corrosion resistance and structural stability of polyurethane concrete (PUC) in a strong alkaline
environment, PUC specimens were immersed in a 10 wt.% NaOH solution for 3 d, 7 d, 14 d, and 28 d. The performance
changes were analyzed based on macroscopic morphology, mass change rate, compressive strength retention rate, X-ray
diffraction (XRD), and Fourier transform infrared spectroscopy (FTIR). The results show that after 28 d of immersion, no
obvious discoloration, peeling, spalling, cracking, or edge damage was observed on the specimen surface. The mass change
rates at 3 d, 7 d, 14 d, and 28 d were 0.18%, 0.17%, 0.18%, and 0.26%, respectively, indicating only slight overall variation.
The compressive strength retention rates were 99.36%, 98.30%, 95.86%, and 93.30%, respectively. Although the retention rate
decreased with increasing immersion time, it remained above 90% after 28 d. The XRD and FTIR results indicate that the main
phases and characteristic functional groups showed no significant changes before and after immersion, and no obvious
formation of new phases or destruction of functional group structures was observed. Comprehensive analysis indicates that
PUC exhibits good mass stability and compressive strength retention under short-term immersion in 10 wt.% NaOH solution;
however, its long-term alkali resistance still requires further investigation.
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Table 1 Basic properties of main polyurethane raw materials

A A #E (mPa's)
(glem?)
AR RER R R 200 ~ 300 1.1
AL eI Toth sk 300 ~ 500 1.05
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Fig. 1 Flowchart of PUC specimen preparation and NaOH immersion test
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Fig. 2 Surface and cross-sectional morphology of PUC specimens before and after immersion in 10% NaOH solution:

(a) unsoaked; (b) immersed for 28 d; (c) cross-section after 28 d of immersion
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Fig. 3 Performance changes of PUC specimens after immersion in 10% NaOH solution: (a) mass change rate; (b)

compressive strength retention rate

23 VM5 ERERME

273



$2% B SRR AR F3M

PUC {48 10% NaOH ¥3iz 16 28 d A J5 ) XRD Al FTIR 45 R 411 4 fiw. HE 4 (a) w40,
ZIHETE PUC 4 XRD BITE B ARG T B AR —B, FZEATHIEN B AR KA AR, RS EH
(R BRARFAE AT S 06, 0 B SRR R A 5 B B R AR R R A R R A o IR S 30 43 T S 0 i A
E—EER, WRESERZEME D FHPRASSINIX R ZE A ¢, (HAE LT IR R P 30 A B 8
YRR A B R R B

HIE 4 (b) 751, BIEHETE PUC 24 ANl B AR — 3, Ui H 2 2R HLE Re 45 M fE
10% NaOH ¥ 1EH 28 d JG5BONREE s H 53 W ST 5 B2 R B 38 A vl e SAB0B N . R HIR B 7K
S BRI SIS A A 5. SR ARG, 10% NaOH VAR A IR R 512 PUC B A AR 64 B 1 B
BRI, X5 BN U SR R0 i (1 45 R A — S

Before immersion

T Ve Y

10% NaOH

)/J\] 10% NaOH

10 20 30 40 50 60 70 80 4000 3500 3000 2500 2000 1500 1000 500
20 () Wavenumber (cm™)

(@) (b)
B 410% NaOH ¥AVRIZWE 28 d Bl /5 PUC RFMAMRIELR: (a) XRD; (b) FTIR
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