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Tab.1 Results of physiological and biochemical identification of bacteria
W ER O BERREE OBERKEE WERUKEE BRI WL WS VoP SII I Bl
RV PR et S M bR e g
1(Ni 20 min(D) + - - — - + +
2(TiO, 10min®) + - + — - +
3(Ni 40min@) + - - - - - +
4(TiO, 16h @) + — - - — _ _ +
5(Ni 30min@) + - + - - - +
6(Co 30min®) + - - + - - + +

1(Ni 20 min@): APk, LM, HERKR, SAEARBNDK . R R8sk . h& R8T 2EEPIR; 2(Tio, 10min®): T, #
ECPHER, WA RMAREDSA BN, SE6, THRARE, W%/ 3(Ni 40 min@®): Bk, 2 [CHERE, W/, SRR Rt
TR | ST 4(TiO, 16 h®): 2R, F X [CPHMER, VAR, 2GR, T PR % . D% SN 30 min@): FRAR, 2 [CH
PER, BYERUD, S GBI . R FOEHRIE . HZHN; 6(Co 30 min@): FFH, #E22 RV, HEREOCHEIRE LA, HigLaa
INEIR < BHAE, <= BAE
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Fig. 1 Representative bacterial morphology

1-1. G*ZEAUFF IR ; 1-2. G ZEFLFF I, 1-3. G R BRI, 1-4. G I ZEMIZARTA; 1-5. G IRPAIETA; 1-6. GTICZETEAT I (BM1000 Hhis A 4 i it

1000 %)

1-1. G" Bacillus, 1-2. G* Sporolactobacillus, 1-3. G Staphylococcus, 1-4. G* no spore filamentous bacteria, 1-5. Pseudomonas, 1-6.G bacilli
(BM1000 biomicroscopy 1000 times)

x2 FHRHESHRAER

Tab. 2 Early steel stain bacteria

PEBRRE SIS E] G AAT

G GAHIRE G IZFBZRE GREPEEE G IR

Ni 10 min
TiO, 10 min
Co 10 min
Ni 20 min
TiO; 20 min
Co 20 min
Ni 30 min
TiO;, 30 min
Co 30 min
Ni 40 min
TiO, 40 min
Co 40 min
Nilh
TiO, 1 h
Ni5h
TiO, 5 h
Co5h
Ni9h
TiO, 9 h

*

*

%

* *
* * *
* *
*
*
* %
* *
* %
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Fig. 2 Diagram of bacterial adsorption mechanism
#z3 3MBTFINEE
Tab.3 Three Kinds of ionic bacteriostatic circles
3 s 3R P (cm)
SRR E (g/L)
10 15 20 25 30 35 40 45 50 70 80 90 100 110 120 130 140 150
Cud 1.0 12 1.8 2 28 25 12 18 06 0 0 0 0 0 0 0 0 0
Co/d O 0 0 0 0 0 0 0 1.0 19 09 13 14 15 17 16 1.6
Ni/d 0 0 0 0 0 0 0 0 0 0 08 09 12 13 0 0 0 0
78 WEFERLA: /2020 4F /55 44 45 /55 1
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Fig. 3 Trends in the bacteriostasis circles of three metalions
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Abstract: Marine biofouling has dramatic impacts on hull and ocean engineering. Samples of thick marine steel
plates hot sprayed with cobalt-, nickel-, and copper-titanium-containing film coatings were placed in sea water. The
sea environment was simulated by a shaking incubator. The bacteria on the surface of the coated steel sheet were
separated and purified, and the growth curve of early fouling bacteria was studied. The bacteria were identified by
Gram staining and physiological and biochemical experiments. Bacteria were also identified according to Berger’s
systematic bacteriology manual. The inhibition zone was determined by the paper method; the effects of three metal
ions, copper, cobalt, and nickel, on one strain of bacteria were studied, and the inhibition zone at different ion con-
centrations was observed. The results showed that in the early marine fouling stage, the bacteria included G* Bacil-
lus, G" non-Bacillus, Staphylococcus, G" nonspore-forming filamentous fungi, and Pseudomonas; G" bacteria were

adsorbed first. The optimal inhibitory concentrations of Cu®", Co**, and Ni** were 30, 80, and 110 g/L, respectively.
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