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Abstract
With the increasing production of shells in China, shell waste has become an environmental prob-
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lem in coastal cities. In this paper, a superhydrophobic coating was prepared by the reaction of
shell waste and stearic acid. The infrared spectrum, wettability, corrosion and wear resistance,
water absorption and self-cleaning properties of the superhydrophobic mortar specimens were
researched. The results show that the stearic acid was firmly bonded on the shell surface, the
prepared superhydrophobic mortar specimens has good wear resistance and self-cleaning per-
formance.

Keywords

Shell Waste, Calcium Carbonate, Stearic Acid, Superhydrophobic, Mortar

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TR T 22 GG IRGE,  BIANTT DLFEFRBEA AN Mk A fe o H A T LSRRI TR HB 73 J&y IR 0]
B, WFCH AREAT R, EAEIAT EF, DRRFEA S 2 A IR AR, &R T
RIGR . FR, WFEFDH AR A2, IR 7SR 1] [2].

R, NFERFYR SRR BN T2 & TR TR, Gk D52 i s AR 38
R3] WBHRI4] [5] RRHERINGRI[6]. ERSUARHT] (8] MEALFI[O]. AEWSEURI[ 10155 . 7E ST KT 1H,
[El A AhA Al T ORI TT: Yoon [11]55 I 70 Al 04 Ja LW 5¢ K B A A ) & F7 229 8, R BLILFE RE A
40% [ o e bE B AR S5 - T AN S LU 5 A s FEFIL[ 12155 0T 78 1 i A B ) DL5e i AN [R5
X T MK W3R 7 22k BEANT AL RE IR, BF U B - e A B 1 DL 58k 72 MK SR (1145 808 5%~8%
I, X MK RS JH 77 -A R BRI T @ TR RE AT — € 3T .

IFEBA) 2 N TR 6 [13] [14] [15], B RT N5 T AR &+ IR = f ] & SR A
T DX PR R I P 2% P TR i AR IS ™ e, R A R . SRR, DGR ST
P G MG . ASCRRD LS DRIk A YIRS &, AR B I W5, e 7 — Ml sk
WhI e, IR IR E PEAN B IS TR REREAT 1 3RAE.

2. iR
2.1. BER

TR (A, REETH B R TAHRA ). K OB o, (T THR A ). W5
(&) I HK(ERK, 8 IGT 63-2006 (RbIRRFEG HI/KARHE) ). HBEER HKRMEE
KK BRA T, HREFR I 42.5), RIS CH G Ho X [ RIRTHED).

2.2. NERBERIRY R RS &

H5E, W UIGEHHTHOE . BTEE, SR UTeR . K DTk BT kAR, fE 600°C MEAE 2 h, 13EIE
BrANUBR R U Tek AR SRE PRI — € BERIRENEIR, FERL/IHEFE FINAZIEA 20 ml LFEERAIGEA
TEARIR e MR T L BEJE, RPN 2 g DISeRoR, N —BURE], 2R KRS AE 120C R T
B2 /NS, AR R DTSR R

DOI: 10.12677/ms.2021.116087 757 PR R


https://doi.org/10.12677/ms.2021.116087
http://creativecommons.org/licenses/by/4.0/

Fom &

ST T 196 16 PR K S AN FR AR D 123, KK EER 1:0.5, R RSN 40 mm x 40 mm x 160 mm iR
RRIAALE o 5 R S A e A AR AT IE L, VEBR R K ARG e . SRE AT A, K
PRNRTE R AR BB IR SR, REWIR 4 )5 T 60°C R T 30 min.

2.3. NEHERIRREOHE

FREL 2.0 g DIFeH R, BHEETZIPF, 257 200°C. 400°C. 600°C. 800°C &M FiBke—2
IFIE], X DLSER AR AT XRD 4007, 58 AR el s .

2.4. NEREBENENTHE

FREX 2.0 g DISTRY R, KB HE TS 3rd, £ 2R EREM T, 5B 05h. 1h.2h. 3h. 4h,
ELie L R, 0k i A R IR 1]

2.5. BHkEYIRINRA I RERAE

2.5.1. BEMTIRLIIPNEED R

5§ FF A L IR 450 21 AR 18 45 BT A (IR Prestige-2 1) % #8157 K b J R B HEAT 21 AR 618 40 7
2.5.2. JERME S

TEHRBR KRS 2B 30 i 1 9 5 ul AW, (58 A 42 A7 I 543 (Kriiss Company, Ltd., Germany)ill &
KSR/, EE S IR, BUPBEL

2.5.3. TR, M. BKUARBHBFIMERENE

FIRPS AR N pH 9 1. 34 5. 7. 94 11. 13 FI0RG, Bk £ DL R 3R 50 A GRS 7 1B 26 T
ERGF R AN, BUREER TS KT T T I 5 A ) .

Kb APk . RERAN R 2RVA IR 48 h 5, SOCTI#2 h, WmEE 7K, Wl
EHA .

2.5.4. THEHERERIE

TR KRS B T BE B s B Pl 1 s, BRI UK R M R 5 800 H b4l W1F B
150 g IEY), HEHALES 800 H RS AL (8] (1) K 329 9 600 Pas £ HE S i B RUKF 77 1% 3 200 mm,
PR M3 200 mm, 10— K EEEAEIR, BEEBET 5. 104 204 50 KOGFR, IS8 B KRS SR i) e fih
it

800 H #P 4K BB KK TH

Figure 1. Schematic diagram of wear resistance test
1. MRS REE

DOI: 10.12677/ms.2021.116087 758 PHELRL 2


https://doi.org/10.12677/ms.2021.116087

Fom &

2.5.5. RhIRIABRIR7K it

HCE @ 0 AR B AGEE  K D 2 e & = e, BN TR FE T, 80°CMF T T4 24 h, HE
ERAFRAELN, 18N meo FHAR PR KA IR IEIR KR 2, K 2R3 i 428
YR, 129024 0 5, BUHRERHE RN my, FREERREHS 0.1 g.

WA A

w, =20 4 100%
g

X

Wi RIRBIK (%)

mo AP I AT 185 1 (g)s

my NP I AR K S5 B = (g) -

2.5.6. BBHKEYRIAR BRI RENE
i HIEAR Y 60 mm [ —RPER IR ISR R J AT, AR Rl (1 — iy EGUKRE . £
Wbdl Bz LIE D BRI B, FEEURE 50, WK, e B TEAE

3. BB 51118
3.1. NMEREBIREENTRE
ANFEVBREIRE T N5 K1 XRD EEW T & 2 ATos.

E.CaCo,
C:Ca0
E H:ALO,. SiO,
| 800°C
E | EC EC E E
= |
2 HH | 600C
[0] Y NS S N
€
- |
I
|
I 400°C
N SN A — R N—
ﬁ
,”\ 200°C
J\ A N
T T
20 30 40

26(%)

Figure 2. XRD patterns of calcined shells at different temperatures
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Figure 3. The mass percentage of shells calcined at different time
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Figure 4. Infrared spectrum of shell powder before and after modification
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Table 1. Contact angle of superhydrophobic mortar specimens
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Figure 5. Contact angle and sliding angle of pH = 1~13 superhydro-
phobic mortar specimens surface
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Figure 6. Contact angle of superhydrophobic mortar specimens soaked
in seawater and organic solvents
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Figure 7. Curve of contact angle of superhydrophobic mortar speci-
mens changing with friction times
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Figure 8. Water absorption curve of mortar specimens in water
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Figure 9. Self cleaning experiment
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