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Abstract

Aluminum thin plate coated with epoxy resin
containing about 20wt% brass powder, was applied
to fins of heat exchanger. We carried out a series of
detailed examinations to evaluate the anti-bacterial
performance of the plate and heat exchanger (fan coil
unit). In the presence of water or moisture, copper
ions which have an anti-bacterial ability eluted from
brass powder and showed sufficient effects on many
kinds of bacteria. We also evaluated the anti-bacterial
performance quantitatively by use of the index API
(Anti-bacterial Performance Index) which has already

been proposed by authors.
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E 1. Compositin fo the ink

Epoxy resin ~30%
Xylene ~30%
Diacetone alcohol ~20%
Cyclohexane ~15%
Brass powder 5~10%
Pigments ~1%
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B 2. The processing conditions of coating

Thickness of Aluminum fin 110um

Thickness of ink 24m

Size of brass powder Max 2/m

270°C(20seconds)

Baking temperature
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H = Copper ink coating process / Infra Gauge for measuring the ink thickness
270°C X 20sec
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Baking furnace.2

Infra Gauge for measuring the ink thickness
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Sample =
(50mim % 50mm)
Incubate the bacilli

for 24 hours at 35 °C, RH>90%

Washing after removing a film

Incubate for 48 hours at 35°C

Count of colonies

a8l 2. Method of anti-bacterial test
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Sterilization

Contact time

Jal 3. Relationship between contact time
and the number of bacilli
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API = log(A1/A2) — log(B1/B2) (1)
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E 3. Results of anti-bacterial test Escherichia Coli

(CFU/ml)
Sample Cobper
fiontlléact o i fng Aluminum Blank
0 hr - - 2.4x10°
1 hr <20 2.2x10° 2.4x10°
3 hrs <20 7.2x10° 9.1x10’
5 hrs <20 5.0x10° 4.0x10°
8 hrs <20 1.9x10’ 8.0x10°

MI’%WIQ Air Cleaning Technology

ssgnmon ey

W

1.0E+08
(-0.38)

__ 1.0E+07
E
~
& 1.0E+06
£ -
'S 1.0E+05 ]
i
[N
° 1.0E+04 _ —#— Blank
] —@— Aluminum
E .
2 1.0E+03 — | —%—Copper coating}|
4 .
-~
=

1.0E+02

(4.08) (4.66) (5.30) (5.60)
1.0E+01 <& . N <

0 1 2 3 4 5 6 7 8
Contact time [hr]

3=l 4, Relationsip between contact time and
the number of Escherichia coli

H 4, Results of anti-bacterial test

Staphylococcus aureus (CFU/ml)
Sample
Copper .
contact coatin Aluminum Blank
time g
0 hr - - 2.2x10°
8 hr 240 : 3.1x10°
18 hrs <20 6.4x10° 1.7x10°
24 hrs <20 5.4x10° 1.4x10°
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22l 5, Relationsip between contact time and
the number of Staphylococcus aureus
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3! 7. Relationship between contact time and
the number of MRSA

Sampling after 8 hours

Liquid containing |
the bacillus
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Buffer solution of
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1%l 6. The method for evaluating the anti-bacterial performance of the FCU(fan coil unit)
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H 5. Results of immersing test 24 A7 EEe] SEH ok 43
o Concentration (mg/D o}, BRd gl BAE L AAF e
ampie Cu™* Zn'" o]&e] &&= Aol AFSHUT e FAH A

Copper coating 0.017 0.002 A0 A 52 9F XARM o] AAERE R Fol
Aluminum 0.002 0.003 o] AZHT}
Water <0.001 <0.001
Pure Copper 0.80 0.009
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£ 6. Efficiency of coating

Test Items Efficiency Result
Adhesion Cross Cut Imm X Imm, 100/100 100/100
Flexion Exfoliation phenomenocn at the Bending area No
Anti-virus Colon, Pseudomonas aeruginosa, shigella, pneumonia, typhoid, Bacillus are

0-157 bacilli etc. deducted to 90%
anti-moisture 40°C RH95%x24 Hours No exfoliation

Anti-salinity 35C, 5% salty water atomizing for 240 Hours RN 9.5 over

Persistence -25°C x 8 Hours—70°C x 8 Hours 1 Cycle 10 20 Cycle No exfoliation

Anti-hot water Submerged in hot water/40°C for 72 Hours No exfoliation
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H 7. Results of the anti-bacterial test of the FCU

Total number of bacilli

The number of fungi

No- Sample fin (CFU/ni) (CFU/ni)
1 FCU A Copper coating 0 0
2 FCU B Copper coating 0 0
3 FCU C Copper coating 0 0
4 FCU D Copper coating 0 0
5 FCU E Aluminum 2.4E+08 6.54E+07
6 FCU F Aluminum 2.5E+07 4.8E+07
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