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Feasibility Study on the Applyication of Environmental-friendly
Tourmaline in Antifouling Coating
WANG Jinging'® YE Zhangi'®

(1. Xiamen Branch of Luoyang Ship Material Research Institute Xiamen 361002 China;
2. Science and Technology on Marine Corrosion and Protection Laboratory Xiamen 361002 China)
Abstract: The component particle size and the negative-ion of tourmaline powder were analyzed and the shallow submergence
and laboratory antimicrobial tests were conducted to investigate the feasibility of tourmaline applied in ship antifouling coating.
The results indicated that the tourmaline powder can be added in antifouling coating via appropriate means and has some effect
on anti-fouling of the coatings.
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Fig. 1 X-ay diffraction of XJ series tourmaline
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Table 1 Content of XJ4 tourmaline(w) %
Sample Iron Magnf.:sium Total
. calcium
number tourmaline . amount
tourmaline
X]J series 42.1 46.5 88.6
2.1.2
DLA177 XJ4(
2) JX-2000
( 2
2 XJ4

Table 2 Particle size of XJ4 tourmaline

Sample Surface Volume  Area  Fineness
number area/( m> ¢ em™’) size/pum size/wm /mesh
XJ2 5.39 3.57 1.12 2 500
XJ3 8.74 1.96 0. 69 6 000
XJ4 15.728 9 0.938 0.382 20000
200 ® A B R R  muee
2 XJ4
Fig. 2 Image of XJ-4 tourmaline
2.1.3 Zeta
Zeta
Zeta
COM-3010-PRO
Zeta PALS Zeta

3 o



28

¢ 51

3 XJ

Zeta

Table 3 The Zeta potential and negative ion

concentration analysis of X] series tourmaline

Sample Zeta potential Negative ion
number /mV concentration/cm

XJ2 -24.59 15

XJ3 -27.80 31

XJ+4 -33.66 46
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Fig. 3  Effect of tourmaline Zeta potential
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Fig. 4  Effect of tourmaline negative ion concentration
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Table 4 Negative ion concentration of XJ-4 tourmaline

powder and the coating em ™’
Sample Tourmaline negative tourmaline
number ion powder coating
XJ-4 46 38
4 1 XJ4
2.2.2

NDZ311
100 g

5 min

48 h
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Table 5  Surfactant composition of tourmaline Table 6 Formula of tourmaline antifouling coating
Powder ) w/%
_— NDZ -311 Xylene Tourmaline( XJ-4) Anti—setting Dispersing
’ Resin  Tourmaline Solvent
B agent agent
XJ -43 3 Appropriate amount 100
. 21.6 43.2 1 0.5 12. 1
XJ -42 2 Appropriate amount 100
XJ -41 1 Appropriate amount 100 .
aple ourmaline breeds Ior preparin
(2) Table 7 T line breeds for preparing
10 ¢ antifouling coating
10 g ZnO 100 g Formula number Powder number Modified type
100 ¢ ( XJ4) FK-032 XJ4 —
2 h 2 h FK-037 XJ4C Copper adsorption
200 ¢ 30 min 24 h: FK-038 XJ47Z Zinc adsorption
FK-039 XJ41 Surface active agent
FK-040 XJ42 Surface active agent
XJ<4C( ) XJ<47( ) J ace active agen
FK-041 XJ43 Surface active agent modify
2.3
(1) 3
3.1
(2)
100 pm
8
6 o
8
Table 8 The antifouling effect of modified tourmaline coating
Tourmaline Non polluted area Non polluted area Non polluted area Non polluted area
Sample | | ) ) Remarks
type (6" month) /% (7" month) /% (8" month) /% (9" month) /%
FK-032 XJ4 70 70 50 20
FK-037 XJ4C 70 70 60 60
FK-038 XJ4Z 70 50 40 30 )
Most of the
FK-039 XJ41 60 hydra 50 40 shellfish type 30
fouling is bryozoa
FK-040 XJ42 60 50 40 30
FK-041 XJ-43 60 60 40 40

blank 60 50 20 10
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Fig. 5 Bacteriostatic effect of FK-037 modified tourmaline coating: ( a) Blank sample; ( b) Bacteriostatic effect of FKO3
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Table 9 Barnacle inhibition effect of modified tourmaline

Coating sample Powder number Attachment rate of larva" /% Mortality of larva® /%
Blank blank 86.5+3.7 10.6 +6.5
FK-032 XJ+4 26.7 £3.9 71.2+£2.1
FK-037 XJ4C 22.5+3.8 75.5+3. 1
FK-038 XJ4Z 24.5+2.9 74.2 £2.3
FK-039 XJ41 28.7+2.4 71.2+£2.5
FK-040 XJ42 20.4+1.6 71.2+£1.7
FK-041 XJ43 30.2£2.2 71.2+£2. 4

non polluted area/%

Notes: 1) The lower of the attachment rate of larva the better of the antifouling efffect;
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2) The lower of the mortality of larva the lower of the toxicity
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Fig. 6 Effect of surface medification methods
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