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Study on Biofouling of Hot-dip Galvanizing Materials
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Abstract:[Objective] To investigate the characteristics of bio-fouling of hot-dip galvanizing
materials in Qingdao sea area. [Methods)}Using zinc-rich plates as control group, the hot-dip
galvanizing plates and zinc-rich plates were put in seawaters for 3 years in Qingdao Middle
Harbor. Monthly and annually inspections were carried out to study the composition and dis-
tribution of the marine fouling organism community, and the differences of the community
under the different depth and illumination were compared, and the community diversity anal-
ysis was carried out by using PRIMER 6 software. [Results]The anti-fouling performance of
hot-dip zinc plates was better than that of zinc-rich plates. However, with the extension of
immersion time, the antifouling performance
gradually decreased. The composition and
dominant species of the community on the test
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EEE N L1938 B W FE 6t BB S P i . . .
VB E R T plates changed with season, depth and illumina-

% 5 RRFE H AT (59471054, 59071040) % B . tion. Taking into various influencing factors,
x o BAFVER XU/\ﬁ(lg/z VoL RIBFSE L E N H R the results of community diversity analysis by u-
TS A W 2 R B B 0 2K £ 05T L E-mail: hlliu@ gdio. ac. sing PRIMER 6 software were consistent with
cn, the traditional analytical method. [Conclusion}In
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Qingdao sea area, the composition and dominant species of marine fouling organism commu-

nity on hot-dip galvanizing plates changed with season, depth and illumination.

Key words: hot-dip galvanizing, marine fouling organisms, antifouling,index of diversity,
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Fig.1 Monthly variation on the sunny side of the hot-dip galvanizing plate from 2015 to 2016
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Fig. 4 Monthly variation on the shady side of the hot-dip galvanizing plate from 2016 to 2017
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Fig.5 Monthly variation on the sunny side of the zinc-rich coating plate from 2015 to 2016
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Fig. 6 Monthly variation on the shady side of the zinc-rich coating plate from 2015 to 2016
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Fig. 7 Monthly variation on the sunny side of the zinc-rich coating plate from 2016 to 2017
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Fig. 8 Monthly variation on the shady side of the zinc-rich coating plate from 2016 to 2017

FRMAKRITEY S HEERZM

2017 4 6 JAEA o R sl AR AS [) 2K R B AN TR

O HRCBH L BH T ) 955 43 26 ) A= W 1 43 A LI 9~12.,
PR (B 9~10) .78 30 em LU FIK)E (2

5 30 cm) , AT 75 45 A ¥ A W 5 v 3 BF I, F T A

R 0 DR W5, A ZEAE B I 0~ 10 em 245 4H

AR H s B O R AN B G G DL U A K AR

2.2

F14 Ay A I v B T A DAC 3P 3 0 T DLk
FIESSE L, [ ThT B4 DG 55l S 4 5 0 52 T8 8 5 50 ~ 60
e AR JZ o B L BH T T3 458 A 90 1 A e A 22 N KL B T
(1 DIC B Aoh Sy R HL BT 194 10 B e O iy DL A2 TR

A SRR RS T DL AR AR A W)
T ROR Y AR S BT T AR AR A R0 B IR AT AR
Py B S 1 BRCAR o5 DS i DL ok 0 L A A A K

FEAFE YRR & . 30~50 cm K2, BH T V5 314 W A TR A AR YR .
70
—~ 60
on
= 50
é’40—
S 30
i 20
#H o+ o mm 0. [ | - -I:[
>'_‘"'N>“—“‘2ﬁ“2'—“‘2“'~2ﬁ'—'“'—'2=“)"',22“:\"'
PR ER AR R RN IR
i= =) =] i= f=} —
B0 E=R|28:oof3gER 2292559852058
XSS 2y XS0 "Xy X2 85X 5 s5(Ya 2235
HE SR g BN gHeXgpguXgag X pisuX
EfEyg |EE By & & S ha 2 &
mg et m e b
0~10 10~20 20~30 30~40 40~50 50~60

KK Water depth (cm)

PO 2017 AF R A% AF AR BRI AT 75 453 26 990 A2 W0 e o A S K TR I 56 3R

Fig. 9 Relationship between distribution of biofouling biomass and depth on the sunny side of hot-dip galvanizing annual

plate in 2017



257

5

IR BERDREE A 7

it
i

&

4

SI_YPOMH

SUuBIpIOSE [BIUO[O DKt &
oepindioSHi ¥ ¥
STOSSNIA I Hif

50~60

SI_WOM I
eiSuodg iz 2

SUBIpIoSe [eIuo[oDk it & mw
sojoeuIeg AL H

SIYOMY H

SUBIPIOSE [RIUO[ODHEF &
sajoeuteg AL
SINSAQO M H
STassnA I Sif

30~40

SI_YOM I
pm3ng ¥ & B
aeprndiogHi 37 B
sojoeuIeg AL
S[OSSNIA I Hif

20~30
K Water depth (cm)

SI_DYPOMH

souowoue BISFE
sueozo A1 i 45 &

aeprndiog i 37 B
sojoeuteg AL
S[OSSNIA I Hif

10~20

SIDYOMH

SUBIpIOSE [RIUO[ODHE f &
oepiNdIaS I 37 by
S[aSSNIA I 4if

0~10

[elelelelololole)]
SO WV <t enaAl—

(8) ssewo1 6 Gy

AW A O3 A K IR IR 6 R

Fig. 10 Relationship between distribution of biofouling biomass and depth on the shady side of hot-dip galvanizing annual

plate in 2017

iz

K10 2017 AR AR BEAFE M BH TS

SIYOM I

SUBLPIOSE [RIUOJODREF E
so[ovuIe g AL s
pn3ng i G

I suerprose [eluojoDk it &
sepindiagifi ¥

SO1RYOA[0JE T &
| sopoeuiegay il

STOSSNIA I Yif
SO H
SUBIPIISE [BIUO[O D B E
SO1RYOA[0dE T &
| sopoeuregdE i
va|N ¥z B
SO I

| sopoeuregdE i
STASSNIA I Yif

| raunize
SO H
sojorulR gL H

J SIISAO M T
sTassniA I Sif
va|N ¥z B

(3) sseworg ¥ 4 F

50~60

20~30 30~40 40~50
7K I Water depth (cm)

10~20

0~10

AW RO A SR I 56 R

£l

A AR BH T 9T

s

%
Relationship between distribution of biofouling biomass and depth on the sunny side of zinc-rich coating annual

=
5]

2017 4%

B 11

Fig. 11
plate in 2017

SO I
e )
sueozoAIg i 8 &
seprndioSi ¥
S[OSSNIA I 4iff

50~60

pn3ng T & i
sueozo A1 §5 &

S[OSSNIA I 4if

40~50

SO I
sueozo A1 45 &
SIISAQ M
S[OSSNIA I 4if

30~40

SO I
pn3ng g & g

SuBIPIoS v/ g
seprndIog T 37

20~30

SIONO 3

omc::&ommmwﬁm
STaSSNIA I if

10~20

SO H

d SIISAO M T

STaSSNIA I if

0~10

Tk Water depth (cm)
12 2017 4 5 BFARAR B T V5 B A= ) A= W i o0 i SR IR B R &R

Fig. 12 Relationship between distribution of biofouling biomass and depth on the shady side of zinc-rich coating annual

plate in 2017



258

JITRERE AR 2018 A 11 A 5 34 % 5 4 ]

BEEAR (B 11~12) . i s A%ty
o AT A I A T 0 R AR R R L PH I R £
HOK 2054504 9 A 4 v R T L fHFE 0~10 em
K2 BRI R T A 28 R DR B AR i e T
FHTT . 10~20 cm 7K )2 o BH T 0 00 35 A by 4005 . BH 1o
MG DL AA K 8 520~30 cm 7K 2, BH TG #4F0 Sk A
ZH R A7, BT A A K IR 5 30 ~ 40 em 7K 2, BH T
ST e A AN 52 I Y B TR A 5 AN #E ;40 ~50
em K2 o PH T PG 34 Pl Sk 1B < R0 A2 U6 L B TR Ry 3
BB AR B R B AE R E A
50~60 cm 7K )2, BH T 35l Ay T <t 0 A2 1 S L B I
SR A IR HURTE B AL R 36 A AR K B R R ST
AR RS D,

& RER L 2R B 2 — R T
WA . B PH T A B A0 A R T
IR AR IO 1 T8, L $A32 E AR BH 1T 50 ~ 60 cm
KZFIHIE 30~60 cm K242 AW S T &
BRI ARUR N K 2 W A e, GRS 5 A A
F BRI T AR .

g5 TR L B s iR TS 0 A ) B B D
L R R A R /I B2 G BT K TR R
Tei] — 7K J2 993 T R B T 4 ¥ 953 A 00 B e R S A
HE AL P i R (R 5 [R]— B 1 CPH 1 2% B
T8« AN TR K 2 189 75 45 A 40 T 7 20 B A0 35 A 2 )
A —E 2R BN ARFE AR B TE B
A YRR VA AR A SR AR ) KNS SE A AR ]
A FE AR HE L PO BB B By TS o RE S 7
HERK BRI 5 M) 31X — p 5 R — 1 DX 14 8 9 B A
SRS AR,

2.3 SHRAMSHUETHURERR

fli H PRIMER 6 %K {4 %15 453 4= 90 8% 7% 119 £ #F
PRI A RESEAT A Mt SR (R D R I BG2 B AR
BH T 119 5 453 A 0 1FE T 22 R R TN 34 50 B 8 B8 KT B
T » Ut Y EL A VA 4 R 7 22 R R R A i T AR
BH T 75 453 2 0 R R 1) 22 R RN 38 A0 BE R B0 v T I
T 6B L BH T A B 95 2R R B R . S AN T
B ARSI b SR R P TS B TR
ZRE R B S R B T RV A 2

PRIMER 6 84 )32 1 FH T 165 78 A= W) e 5 25 4
M ZFEVER B 502 (B 1R 5 34 W0 B 5 10 2 Rk
GBI TR R A AT T N A T R TR JEC G A ) T
RS A IRE i i 7/ N B AT o [ el s B U R VA
AR B 2 B T R RS 0 A B I A R o T
A AR A ST A TR R AR . (EE R R AR

HEAT AR W15 45053 B B S R R AT A AR — S () 1 G,
X B B R 2L ANV B R AR A
TCVE AT B AR AL B K I P 2 M R AR Y
T2, o/ 25 2048 3 2 R DL A5 A 4 . T R e BT
AYRBIBETE (R 2), XA FE WM A Y RS
Xof A ) 22 Rk A KON 38 o) B A AR 38 AR i R
ARG WM HE 10 cm LU EKZE, B T2k n
M), B A R AR B B T 2 BH I AR ) i R T ]
T R 45 2R A 2R 5 B 3R 2 i 2R 0 52 el , 2% 1810~
60 cm 7K 2, & B b PH A P R B I I A
PR pr R DR m AR R THE. X5
PRIMER 453 Hr 45 SR A — 2. Btk 78 50 A 52 5
GEIRT  ELR G R Oy vk KA R e R A e
MO A B R R

®1 EYSHEEEENHOEEY

Table 1 The index of biodiversity and uniformity
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o . Biodiversity Eveness
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index index
R B R B I
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nizing plate
PR PR I T
Shady side of the hot-dip galva- 0.633 659 2 0.914 177 0
nizing plate
B B AR B T -
Sunny side of the zinc-rich plate 0.705 975 1 0.642 606 2
LB i 0.408 697 7 0.372 012 7

Shady side of the zinc-rich plate
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Table 2 Total biomass of fouling organisms on the two kinds

of annual plates of June 2017
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