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1.2 BH

120min,
60min, BH-102
, BH-
103
1.3 BH
1 BH (BH-102, BH-103)
BH

BH

, 45~ 60min,
120~ 130C 90~ 120min,
s BH

1 BH
Table 1 BH hydrophobing solution composition and

treatment conditions

Treatment condition Method 1 Method 2
BH hydrophobic agent/ vol% 3~ 17 7~ 10
BH solidifing agent/ vol% 1~ 2 1~ 2

Gasolene/ vol% 91~ 96 88~ 92

Temperature/ 'C

15~ 30 15~ 30

T ime( dipping, spray ing or

5 5
brushing)/ min
1.4
10mL
, 50mm (JIXB-2 )
h r, tg6
_4rh
T o 4n? 9
1.5
1.5. 1
HB 5063 —1996 {
» (
41¢/ L., 33¢/L, 0. 1IN 13mL/L)
1.5.2 3wt% NaCl
3wit%  NaCl
, +
3wt% NaCl

1.5.3

2

Table 2 Composition of the synthetic seawater

Composition Concentrat ion/ g» 1™ !
NaCl 26.5
NaBr 0.28
MgCl 2.4
MgS04 3.3
KCI 0.73
CaCly 1
NaHCO;3 0.2
1.5.4 « 7
FDY/1-03
, (35%2) C,
1~ 2mL/(80cm’* h),
. (h)
GB/ T 2361 —92
, SY-25 (49 £1) C,
95%
GJB150. 10 —86(
» : MB-
100
. GIBI150.
10 —86( »

2 HREW®

2.1 BH
3 20C 13641, BH-102, BH-103
( 13641
). BH- 103 BH- 102
13641 : BH-103
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Table 3 T he properties of the hydrophobic agents
Pro perty BH-103 BH-102 13641
Appearance Transparent brown yellow liquid  Transparent yellow liquid  Transparent straw yellow liquid
Viscosity at 20 C/cts 13~ 40 25~ 80 50~ 165
pH of water separating 4~ 6 6~ 8 6~ 8
A cive hydrogen/ wt% 0.92~ 1.2 1.3~1.42 1.3~ 1. 42
1 BH-103 ,
Si—0—Si
1000~ 1130cm™" BH 4
Si—0—Si 2080 Table 4 The hydrophobic angles of different surfaces
-1 -1
~ 2280cm 800~ 950cm Surfaces BH-103  BH-102 13641
i—H BH
’ Si Phosphorizing film+
R ) 106~ 108 106~ 107 106~ 107
. hy drophobic film
1710em™ B Electrel el .
3 xt 38 a s t
BH ectroless nic e eﬁ)d ing 108 105 105
’ + hydrophobic film
2
" 2.3 BH
* / 2.3.1
g 60 /
g 5 BH-103, BH-
E 40
£ 102, 136-41
g 20 }
im] |-
T olsFslos .ﬁf-.ﬁ*?-)&.H . ’
400 800 1200 1600 2000 3000 4000 ’ ’
Wavenumber / cm™
2
1 BH
Fig. 1 IR f BH hydrophobi =20 LB
1g. spectrum o ydrophobic agent
136-41
, BH-103
111:
H‘-—SII'—O
R; COOH 5
/min
2 BH
Table 5

Fig.2 The structure of BH hydrophobic agents

2.2 BH
BH

103, BH-102, 136-41

105°

The CuSO4 dropping test time of phosphoriz-
ing films treated with different hy drophobic

agents/ min

Concentration of

) Blank BH-103 BH-102 13641
hydrophobic agent
BH-
0 3~ 6
5vol% 30~ 50 15~ 40 16~ 45
10vol% 50~ 115 20~ 80 25~ 85

2.3.2 3wt% NaCl
6 13641



BH-103 BH-102 3% Na
Cl , )
6h,
(6h) 5
Svol% , 10vol%
BH-103
6 3%
NaCl /h

T able 6 Immersion test in 3% Nacl solut ion of

phosphorizing film treated with different
hydrophobic agents/ h

Concentration of
Blank BH-103 BH-102 136-41
hydro phobic agent

0 3~5
5vol% 30~ 50 28~ 45 32~50
10vol% 60~ 90 36~ 72 36~ 74

2.3.3

5~ 15 , BH
136-41

/h

Table 7 Immersion test in synthetic seaw ater of phosphorizing

film treated with different hydrophobic agents /h

Concentration of
Blank BH-103 BH-102 136-41
hydro phobic agent

0 3~5
5vol% 28~ 45 23~ 40 25~48
10vol% 45~ 80 30~ 70 36~ 70

2.3.4 ¢ 7

13641 ,

/h
Table 8 Salt spray test of phosphorizing treated with
different hydrophobic agents/ h

Concentration of

Blank BH-103 BH-102 13641
hydrophobic agent
0 2~ 4
5vol% 7~ 9 6~ 8 7~ 9
10vol% 12~ 15 10~ 12 11~ 14
9
136-41, BH-102 ,
30h
390h , BH-103
, 580h ,
BH-103
BH-102
13641
9
/h

Table 9 Humid and thermal environment test of phosphorizing

film treated with different hydrophobic agents/ h

Hydrophobic films Blank BH-103 BH-102 13641

A ti f pit
VORSETIMEOT PR 5y sg4 396 392

corrosion occurring

10
28

, + BH-103

, BH- 102 ,
BH-103
2.4 BH
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Table 10 Mildew test of surfaces with and without hydrophobic film
Sample surface Number of sample A ppearance of sample Degree”
No sample mildewed but one sample appeared
Phosphorizing film 3 ° p ' ) " e sample appe 0
slight pit corrosion
No sample mildewed but all samples appeared
Phosphorizing film + 136-41 film 3 0
pit corrosion in 5% ~ 10% area
o ) No sample mildewed but all samples appeared
Phosphorizing film+ BH-102 film 3 ) ) ) 0
slight pit corrosion
No sample mildewed but all samples appeared
Phosphorizing film+ BH-103 film 3 . ) ) 0
slight pit corrosion
No sample mildewed but all samples appeared
Electroless nickel coating 3 0
pits and blue spots in 20% ~ 25% area
No sample mildewed but two samples appeared
Electroless nickel coating + 136-41 film 3 0
slight rustcolored spots
No sample mildewed but one sample appeared a
Electroless nickel coating + BH-102 film 3 . 0
few pits
i No sample mildewed and no sample appeared
Electroless nickel coating+ BH-103 film 3 . 0
corrosion
* Note: (F means eligible.
NEE
, BH 02} “bh103.00r
--ph.cor
=037
2.4.1 Z
R =041
BH ,
[4] -0.5}
’ 10 10° 107 107 100 1o 104 107 10
s I/ A-cm™
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3
: : ’ Swi% NaCl
Si—0—Si , 7.8 .
Fig.3  Anodic polarization curve of phosphorizing
film treated with different hydrophobic
2.4.2 agents in 3wt% N aCl solution
3 BH-103, BH-102, 136-41
Swt% NaCl R, (
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A new series of hydrophobic agents and corrosion resistance
of the hydrophobic films

ZHU Liqun, LI Wetping, WU Jun

(' School of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The synthetic technology of a new series of hydrophobic agents ( named as BH-102 and BH-103) was studied. And the hy-
drophobicity and corrosion resistance of the BH hydrophobic films w ere researched. T he results show that the surfaces of electroless
nickel coating and phosphorizing film on steel treated with BH hydrophobic agents have good hydrophobicity with hydrophobic angle
exceeding 105°. The corrosion resistance of the phosphorizing film on steel can be significantly enhanced by BH hy drophobic films.
And BH-103 hydrophobic film with tw o corrosion inhibitors offers even better corrosion resistance t han BH-102 with a single corrosion

mhibitor.

Key words: BH hydrophobic agents; hydrophobic films; corrosion resistance



