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Controlling Salt-Induced Damage of Silicate Materials by Atomized Water Vapor Method
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(1. School of Materials Science and Engineering, Shaanxi University of Science and Technology, Xi'an 710016, China;
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Abstract: The salt control and desalination for treating the secondary damage of silicate materials caused by sticking ointment and
soaking method commonly used in salt damage control were investigated by a spraying atomized water vapor method. The salt
distributions in the samples before and after treatment were analyzed by laser particle size analysis, X-ray diffraction, visible
shortwave infrared hyperspectral imaging analysis and ion chromatograph. The results show that after the atomized water vapor enters
the sample, the area where the sample is wetted is a hemisphere centered on the spray point, and the salt in the superficial layer of the
sample is transported to the outside of the hemispherical wetting area. Also, the route of controlling the salt distribution by atomized
water vapor was proposed, and the feasibility of preventive treatment of salt damage in silicate material was preliminarily verified.
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Table 1 SO, content of each point on the initial sample profiles

Location SO42'concentration/(mg-g'l) Location SO42'concentration/(mg-g'l) Location SO42'concentration/(mg-g'l) Location SO42'concentration/(mg-g'l)

hy 5.534 hy 5.938 hs 6.275 hy 6.309
g 5.523 @ 5.571 & 5.608 & 5.860
fi 5.641 5 5.496 f 5.516 fa 5.546
e 5.603 e 5.477 e3 5.550 ey 5.689
d, 4.997 d, 5.386 ds 5.404 dy 5.797
c 5.324 [ 5.074 3 5.245 [N 5.095
by 4.556 b, 4.587 bs 4.476 by 4.383
a, 3.964 a 3.059 a3 3.286 a, 3.097
hs 5.643 he 5.780 h7 5.754 hg 5.573
gs 5.655 2 5.563 g7 5.873 2 5.603
fs 5.346 fo 5.432 f 5.641 1 5.562
es 5.521 e 5.657 e; 5.565 ey 5.623
ds 5.682 ds 5.520 d; 5.682 ds 6.442
Cs 5.423 Cs 5.438 7 5.624 cg 5.543
bs 4.635 bs 4.709 b, 3.980 bg 4.266
as 2972 ag 2.586 ar 2.171 ag 2.749

Surface 6460 252 EHIRMEERTEEREA 4)EFais

® 6,000 Wi R 2 AW RREIE RIS TS A

5% SO O R, B A SRR 54 . B

2 g 48 AR ISR Bh 45 5, HAEES I iER

3 ° S| 4.080 IR KA

) Boed 10 93¢ 2 HE (A £ P, BPAE U5 AFL V4

I2.928 BEHITH A SO WK A MWK 10 TEH: iR

2160 FETTRRRG & Hh 00 7 TR T 08, 2840 BT AEAE IR

Bottom

8  WIHIAPERITH L SO Wk BE S Aii

Fig. 8 SO4* concentration distribution of each point on the

initial sample profile

© Water molecule
in salt solution

B9 wrha iR i oK 8k A
Fig. 9 Internal salt concentration distribution of the initial
sample

KIE, FoRF TR TEARS:, R SR R N E] A
SrthEh sy, gk A E. S HREvEsT
e b W TR VR 2 2 e S S s
15 AR, £ TR R, WKy
RE MBS AL I R A A, (ERTEER A
R AR R R e, K 3 rT Vs EhE B4
B I ANR I 2R WA TR M SR AR IE 7 2 T
i, KR T A E S KRS 2
VAT RS 5 8 R s B R AT R AL A R HL S
R RS B AR A SO TG AT B
AL ER IR FE 2 4 SR K B A I ATt o AR SREG I
Ao 425 1) AR N T A A A R T 6 70 R BEAE 25 BRI 2
T ORISR A /KIIE TR VA B L T A AT AT 1

ME 10 IEFTE . Toilialhe LRI R,
s S TEP N 5, S LA ]



55 50 &5 2 3 FREA S FURKIUERERERR S TR s -+ 303 -

Wi wlFE ERmPII &, REDSERRER PRI i a8 B R 5 R T8 A R Al G 1 4%
A FA, RIRE S A bSO AR TIARAE B, 3 e R Sl D S B A i A I R A AR AR R
MK, KSR, K Bz s 4 A0S SHREs & R — . SR 2R L
ot EE AP R TP AL, PO RIS, WK FANHE A - PO IE .
%2 EREETREXHABDIELES SO EE
Table 2 SO,” content of each point on the sample profile after drying (group A)

Location SO4* concentration/(mg-g™") Location SO,* concentration/(mg-g ') Location SO, concentration/(mg-g ") Location SO4* concentration/(mg-g™")

h 8.383 hy 8.025 hy 7.012 hy 7.554
g1 7.028 pes) 6.040 3 6.028 g4 6.536
fi 6.025 f 5.076 f 3.198 Ja 2.930
e 5.579 e 4.380 e3 2.521 ey 2.015
d 5.940 d> 3.055 ds 2.390 dy 1.558
c 4.039 &) 2.096 (&) 1.809 [ 1.357
b 0.569 by 1.940 b3 2.035 by 1.120
a 0.090 a 0.104 as 1.035 as 0.028
hs 6.010 he 7.058 hy 7.545 hg 8.034
gs 5.040 2 7.058 @ 8.050 g 8.020
£ 2.895 £ 3.001 £ 6.020 £ 7.040
es 2.040 e 2.298 e 2.350 eg 5.080
ds 1.001 ds 1.864 d; 2.012 d 4.078
cs 1.178 3 1.294 c7 1.358 cg 1.424
bs 0.115 be 0.320 bs 0.698 bg 4.301
as 0.545 ag 0.039 as 0.165 ag 0.289
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Table 3 SO,” content of points on the profile of the sample after drying with using atomized water vapor (group B)

Location SO4> concentration/(mg-g ') Location SO4* concentration/(mg-g ") Location SO4* concentration/(mg-g ") Location SO4* concentration/(mg-g ")

hy 9.392 hy 8.605
g1 9.009 @ 8.038
fi 6.543 f 7.903
e 5.607 e 4.107
d, 5.407 dy 3.586
c 3.043 [ 1.557
by 0.566 b, 0.564
a 0.577 a 0.009
hs 0.015 he 3.670
gs 0.703 g6 2.210
fs 2.007 Js 3.979
es 4.538 e 6.599
ds 6.955 ds 7.639
cs 7.576 s 5.075
bs 1.526 b 0.204
as 0.399 as 0.139

hs 3.397 B 0.032
o 4.866 g 1.056
f 6.754 fa 4.058
e 8.090 ey 6.908
ds 3.001 A 7.735
e 1.464 s 2.643
bs 1.958 by 1.034
a 0.163 a 0.074
hy 8.545 hg 8.950
& 9.218 g 8.391
S 6.781 fs 8.607
e 8.335 e 7.022
dy 3.098 ds 5.560
e 2.160 cs 1.036
by 0.702 by 0.549
ar 0.084 ag 0.101
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