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Novel Hydrophobic Sand and Its Applications
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Abstract

By coating the surface of common silica sand particles with a thin water-repellent material, it is possible to render the sand
hydrophobic. In this paper, we present a process for manufacturing hydrophobic sand and the results of our investigations into the
future applications of this material. We demonstrate that a layer of hydrophobic sand is useful for protecting plants from damage due
to rising underground salt water. Furthermore, for reducing urban heat island effects, the hydrophobic sand is effective as part of a
water-retentive paving system, with results showing a decrease in surface temperature of 10 to 15 °C as compared to conventional

systems.
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Fig. 1 Water droplet on (a) hydrophobic sand, (b) untreated sand surface

3.2 BhlfoiEms

BOKVEOFHIEIZ, 5 TH S 272 BARKENHGH 25T
& HWANS, B — WA A B &R — RS 2 9 el
DVIREEE 72D, L LR, KA S % 5

TRz, O RMOKMICH % FHICIENR,
ORISR L72KEICOWT D, AT oz &
0 3l & 47 5 72

BARMWHEZITHIWE LT, BlEEm2AH L. &
EHERS &1L, A N OWHEE 25720100
WALIBESNABZ ST, EAE 0.1mm~ 03 mmd
TPA LIS SN RIR A A DG, LU R a8 il 0 8 i T 22
HETH 5.

B 2 KL L 22k E, A5 A KA T A
Flid o 2l T — 7 LA LTRSS L%k
FESN TSR EH L LT, SRR % 1
B 7z BfAE 2 MHLC, K23 uLE LTS
Ao 7z, RENLRWEHRIIE2RIIRTELBN TH
D, ZOREDORMTOHEMMAIZIZ31TH 72

BE2M  HEAKHD Ol ey 0 v 2R
Fig. 2 Water droplet on sand surface showing contact-angle

measurement
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Fig. 3 Water entry pressure vs. sand diameter
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Table 1 Time-dependence of salt-concentration in soil

EEREM 1HH 6HHE 14HH
BKEESH ) 0.56 % 0.39 % 0.45 %
BAKEL L 1.99 % 2.54 % 3.27 %
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Fig. 4 Salt water damage prevention by hydrophobic sand after (a) 4
days, (b) 45 days
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Fig. 5 Structure of cooling pavement using hydrophobic sand
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Fig. 6 (a) Surface temperature one day after rain for hydrophobic sand
system, system using only standard paving blocks, and special
water retentive blocks
(b) Reflective insolation for same systems
(Experiments performed on fine day using previous day's

supplied water)

43 ZDIFh (BKRKKIE, FEHILEEE)
BOKWClEREISMZ, #EAEETEL TS LD
R TR EHAER SR TB Y, ARFILERT S
Y H5. ZOWEEFHT S LK EGRKET S
ENHREE D, ZOMPIIE ==Y — MIEEHT
Env. FARTCTRTEAGIL 7 v IbRFEEIS %
D, KEZTFTRABBBRDITILUTEZHTLDT,
ARSI 7 E O PR 1 b AN RE D 5. 2
DX THKIIE F 22 F 2SR RENE 2 A S 5 G
&L THIEEATR & .

|5. FEH

AW OBERMN, BXOBAGEZSH LT 7Y
F—va I LU TR 2 To 72 K, Hoed
ATEHTTARD FFIC X BIEEORIER, $THKY AT A
NOIBHERPTE L WREA AT LI L ERLT.

S, SERAIC I TR Bk 257 B 20 Bl o B 56
BIOREIrOT T r— 3 OB & EIFEHE D #E
LT, FHEAITTF B HAEATS .

SEXH

[1] MBI, “SA0am s WA & 2 B T Ro B
WIPEREA B X OV oIS BT B 1F5E,” BETR A, 1993.
[2] ZERH, A5 B M A, KRS, p.123, 1988.

30

HEERN
FR RR Norihisa Mino
S PR e
Advanced Technology Research Labs.
Wt (1)
Bt ET58 Sachio Nagamitsu
Jevin BRI T

Advanced Technology Research Labs.
el ()

fH BE Yumi Wakita
et AR T

Advanced Technology Research Labs.
Hi (T4)

LA 1& Osamu Yamada
Jevm B FFE A
Advanced Technology Research Labs.

HEAR BB Akira Taomoto
Jedn PR e
Advanced Technology Research Labs.

Yar X777 Stephen John
Fevin B WE T A

Advanced Technology Research Labs.
it (xHbo=2x)


ishikawa
テキストボックス
保水ブロック
による冷却対策

ishikawa
テキストボックス
冷却対策なし

ishikawa
テキストボックス
冷却対策なし

ishikawa
長方形

ishikawa
テキストボックス
保水ブロック
による冷却対策




