Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.6.11

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 6 pp. 11-18, 2021

ZUAZIZE ]8T g2 2E W AEAA B AF

UE0, A7, aEg

SEMIIEARY #EVIEER

A Study of the Salt Rejection from the Surface of Marine Waste
using Ultra Fine Bubble

Bo-Min Kim, Kwang-Koo Kim, Chan-Gyu Park

Division of Environmental Technology, Korea Testing Laboratory

of = HEF W A2, =29 & A, 7149 Y FF B4 5 odR A S4 AR
287] AF ALgo AR YeES 85t 2 AF aad & o] 7hesith. £ dFtolMe UieH
o] A= AALE vlash] Y3 NaCl 200,000 mg/L &0l ZAE H&AA JF2H7E AT +xE3
HEFE 01%3}04 =S 5, 20 FF, A e g AlH Azl o 54 #H dReEE vastt

FEEEE AAAZDC] dojdes gasint. SHAT & ARGFE LT 49 AlF A2 5-10% Ato]
At == QEM" Aol ALFF BARIES WorAH, A3 & 24 3 fisEs woH ole =80
Lz|m A HAgo] AAH AAgA Fa%t 219 UEhdt. Yl ESE o83 A4 & B4 23 disk
EEZAH 3 B4 29 dE =0 Hs] FAER =532 2.2 %, 9% =52 30.9 % WATh B3, YEHES
o Al dhoM BAER =SS Aokl AASIE w7t €Y =52 AMESINE WEY 24 B o
°F 9.5 mg/L W

Il

o+r

e

A
55

Olt
m[u:

°ol&

=7}

ﬂh‘f i

Abstract Nano bubble water is used in various washing processes, including cleaning of solar panels, salt
rejection of roads, and cleaning precision parts of machines. High cleaning efficiency and water
conservation are obtained by applying nano bubbles during pretreatment of the marine waste cleaning
system. This study compared the salt rejection of nano bubble water, and it was revealed that marine
waste was produced by wood immersed in 200,000 mg/L NaCl solution. Using tap water and nano bubble
water for washing, comparisons of the surface salt concentrations of wood were determined according
to the nozzle, orifice diameter, pump speed and washing time. Decreased surface salt concentration was
observed on the wood surface with increasing washing time. Water consumption was optimal between
5- and 10-seconds washing time. Increasing orifice diameter of the nozzle reduced the spraying
pressure, with consequent increase in the wood surface salt concentration, thereby establishing the
importance of orifice diameter of the nozzle. Compared to levels obtained with tap water, salt
concentration of the wood surface after washing with nano bubble water was 2.2% lower with sector
nozzle, and 30.9% lower with circular nozzle. In the washing experiment using nano bubble water, the
salt concentration on the wood surface was about 9.5 mg/L lower when washed with sector nozzle than

the circular nozzle.
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Table 1. Experimental conditions
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Water type Nozzle diametce)rr(l(f)l,.:];)(mm) Pump speed(rpm) Washing time(sec)

1.0
Tap water(T.W.) Circular 1.2

1.5 830 5

1250 10

1.3 1670 15
Nano bubble Water(N.W.) sector 1.4
1.5

12



ZUA7I1ZE o83 sjF2 7] 2 W FEAAN B3 A+

N& AAE= Fig. 13} o] 7As9eH, AlF
B39 AEE FnE o8 =EE RASt] &
g Adstsitt. g2 5 F AR B2 FAE
AA|ol= BAE AAste] AEE AFPstlon, A=
250%x150x4 mm9] o= ddsto] ARG
Act. FLS A9 G2 VIS Boll TLe 2ANA
Age AYT 4 A== Sk Cole-Parmer®
Consol Drive?] 7|9JHIE ARE5192H 830, 1250,
1670 rpm ZZ°A ARS APttt FAHEG =5
I} A =EE ARESIo] AEE JIgstylon, BAET
LE9] eFoA AL 1.3, 1.4, 1.5 mmo|H ¥g =
Z9] eduA H4L2 1.0, 1.2, 1.5 mmelch 2419 A
A AZRE 5, 10, 152019 ZF AlF AIZPE Ajd 9] &
A 2 dEEEE Hustch. UieHE TR = g
FAIY7| A Y HATHS o Z @A E QoA
AFstgom, oF 19} 7l/cycle®] WieHES ik
Act.

=

P
T

(P /F_nﬁ)
N
(P T
B Pressure Flow meter l
Pump gange D Nozzle

Clean
water tank

Fig. 1. Schematic diagram of washing system
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Fig. 3. Salt concentration on wood surface using tap water. (a) sectors nozzle, orifice diameter 1.3mm, (b)
sectors nozzle, orifice diameter 1.4mm, (c) sectors nozzle, orifice diameter 1.3mm, (d) circular
nozzle, orifice diameter 1.0mm, (e) circular nozzle, orifice diameter 1.2mm, (f) circular nozzle,
orifice diameter 1.5mm.
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Fig. 4. Salt concentration on wood surface using nano bubble water. (a) sectors nozzle, orifice diameter
1.3mm, (b) sectors nozzle, orifice diameter 1.4mm, (c) sectors nozzle, orifice diameter 1.3mm, (d)
circular nozzle, orifice diameter 1.0mm, (e) circular nozzle, orifice diameter 1.2mm, (f) circular
nozzle, orifice diameter 1.5mm.
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Fig. 5. Comparison of the concentration of tap water and nano bubble water on the wood surface of

sectors nozzle (a) orifice diameter 1.3mm, pump speed 830rpm, (b) orifice diameter 1.3mm, pump
speed 1250rpm, (c) orifice diameter 1.3mm, pump speed 1670rpm, (d) orifice diameter 1.4mm,
pump speed 830rpm, (e) orifice diameter 1.4mm, pump speed 1250rpm, (f) orifice diameter
1.4mm, pump speed 1670rpm, (g) orifice diameter 1.5mm, pump speed 830rpm, (h) orifice
diameter 1.5mm, pump speed 1250rpm, (i) orifice diameter 1.5mm, pump speed 1670rpm.
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6. Comparison of the concentration of tap water and nano bubble water on the wood surface of

circular nozzle (a) orifice diameter 1.3mm, pump speed 830rpm, (b) orifice diameter 1.3mm, pump
speed 1250rpm, (c) orifice diameter 1.3mm, pump speed 1670rpm, (d) orifice diameter 1.4mm,
pump speed 830rpm, (e) orifice diameter 1.4mm, pump speed 1250rpm, (f) orifice diameter
1.4mm, pump speed 1670rpm, (g) orifice diameter 1.5mm, pump speed 830rpm, (h) orifice
diameter 1.5mm, pump speed 1250rpm, (i) orifice diameter 1.5mm, pump speed 1670rpm.
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7. Comparison of the concentration on the wood surface of circular nozzle and sectors nozzle after

washing using nano bubble water (a) pump speed 830rpm, (b) pump speed 1250rpm, (c) pump
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