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A study on oxidation behavior of zinc on corrosion enviroment

Da Jeong Kim

Department of Industrial Chemistry, The Graduate school,

Pukyong National University

Abstract

Zinc are widely used to control the corrosion of metal. so this thesis study
deep into a zinc particle.

Zinc particle were tested on SEM-EDS and FE-SEM. First, zinc particle
were immersed in distilled water during 20days. Second, another zinc
partice were immersed in distilled water and 5% NaCl solution during
30days.

After 300h in distilled water, a zinc particle seems like white rusts. 5%
NaCl solution's oxidation rate is faster than distilled water. Because
chemical potential is different between distilled water and 5% NaCl. zinc's

corrosion product is variable and function as protective film.

Keyword : zinc, zinc particle, sem-eds, fe-sem, white rust, oxidation rate,

chemical potential.
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Chromate Yellow)HX.t} 27} st}

Table 3. HAtF S} AAATS ZHE HIRE

23 =4E =3 =4E =3 =4 E
Lithopone
20L(Zinc
7] 1.00 e a & 1.58 sulphide/ 1.84
Barium
Sulphate)
Chios Clay
= 1.33 (Aluminium 1.55 Zinc oxide 2.01
Silicate)
Talc
(Megnesiu Zinc
1.55 2.37
m sulphide
=otgyged | 14716 | Silicate)
Titanium
Barytes 255
: dioxide
(Barium 1 o4 Ak
2.76
Sulphate) Rutile
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F5, Aluminum Pigment (Silver ¢t&)% o] At} [10]
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Table 5. At 9 =79 3

b= I H
Cl pigment White 6 Titanium Dioxide
Cl pigment Red 101 Red Iron Oxide
Cl pigment Yellow 42 Yellow Iron Oxide
Cl pigment Blue 15,15:1, 15:3, 154 Copper Phthalocyanine

Monoazo, Lithol Red(Barium salt of acid
azo dye) T= A3 YAAA A&

Monoazo, & <13 d A ALgel=

Cl pigment Red 49:1

Cl pigment rED 57:1 Metal Lithol Rubine Tonor (Calcium salt of acid
azo dye)
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Impervious to lons,
Oxygen, Carbon Dioxide Moisture Absorption
Low Moksture Transmission —] r—sum: and in Equilibrium
2Ind coat | |
l Steel |
Strong Adhesion - ;
Coating Thoroughly Wets f,:_ s ':'::' ":::;_
Steel Surface . ACEHIHIA(E WA .
Physieal us Well as Clean Surface — No Salts
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Fig. 17. 5344 =¥

Moisture Absorption into Film
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lomization of inhibitor
Reaction with Steel Surface

— Passive Layer

2nd coat

Fig. 18. %3 =¥
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Corrosion
0.55 —— e — #0550
General Corrosion
P e Some Corrosion
0B d— e —————— —— +025
] ' I 1mmm;
A0S e e o
tapur’ Increasing Polarization
A4S — Over Protection 03

Possible Coating Damage
Condition of steel at different potentials (1 volt=1000 mV)

Fig. 19. & & A9dA < F4 (1 volt=1000mV)
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3. 23
31 Ng| A%

A& 35mm x ol 10mmel WEe o 05g0] FAF o & 60719 ofd
S AR
A Azl AbgE ofd dARe] AR A A = obd el YERAAH.
Table 6. GRADE : ZD-46(4.0~ 6.0m) AF A@ A HA
Test Items Specifications | UNIT | Test Methods | Test Results
1 APPEARANCE Grey Powder VISUAL
2 MOISTURE Max. 0.05 % | ASTM D 521 0.001
3 PARTICLE SIZE 6.0-9.0 u PSA 4.75(d <50)
4 200 MESH Mali,HZ),OB % | ASTM D 521
325 MESH
5 | METALLIC ZINC Min. 0.03 % | ASTM D 521 96.25
6 TOTAL ZINC Min. 99 % | ASTM D 521 99.32
7 Pb Max. 0.1 % | ASTM D 521 0.0055
8 Fe Max. 0.02 % | ASTM D 521 0.0005
9 Cd Max. 0.01 % | ASTM D 521 0.0003
10 Cl Max. 0.01 % | ASTM D 521 0.0002
11 Zn0O Max. 4.0 % | ASTM D 521 3.07
13 SP/GR 70 - 72 ASTM D 153 7.06
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3.2 7 =3 A g

321 §2F A4

A

ASTM B 117(Standard Practice for Operating Salt Spray (Fog) Apparatus)ol] <3}
NEeE & BALe] st AFEFAIES AAGAY. dFEFAES gty 4
o =&¥e =T WAATS Bkt Mg 2 oldH e Aldyer HEY
Hato] FulelE A FHL chamberfoll A dA&H oz 5&3F salt fogdh7 ol

o
ZH Aol A8 5= salt fog & A4S 5% NaClg ol chamberd] <%= 3HTE f
o}

Cw ArAE F 309 Y] A TAde Ad st (Fig 20).

(a) salt spray tester (b) specimens

Fig. 20. ()@ F4F 1], A"

=

g e YHel &dste] EHlHE AdHS d2(F 25T0)9 =
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(b) specimens

ST Ax7], (b) IAAA

TESCAN(Czech) jit¢] VEGA II LSU°It},

Fig. 22. SEM #H]
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3.4 Auriga CrossBeam

Auriga CrossBeam-= FE-SEM(Field Emission Scanning Electron Microscope)<
o]&3 A Aulojth o] Hule #FAIA st EHS 3DFYOCE HojFELh

% 4 e B0 e AR 249 wAEg 2474 BF sbsa,

o

o

kst EHAL BA37] el FIB(Foused Ion Beam), GIS(Gas Injection
System), EsB(Energy Selective Backscatter), CC(Compensation System)%} #-=
F7F AlE zt3+3 9lth Auriga CrossBeam® A4 &2 6-axes monitorised
high precision super—eucentric stage, dry pumping system(C- type),
auto—pendulum damping system, Auriga specimen camber(l5 accessory ports 3
sh), dual joystick stage controller, SCM(specimen current monitor), in-lens
SE-detector, chamber SE-detector, two IR-CCD cameras®|t}t. AF&3}7]o] HaL
Fr&stA FHE 7hEA7I7] HEiA tde Az Ed o A4S AFESHA Hed &
5

ANEzgoge Ad=F XPE AHRsStE 32bit AFEH A2EE 293

Fig. 23. Auriga CrossBeam #H]
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Table 7. Performance

of Auriga CrossBeam

Performance

Resolution

Basic unit

Electron-Beam

1.0nm @ 15kV
1.9nm @ 1kV

(optical working distance)

FIB-Upgrade

{25nm @ 30kV
{7.0nm @ 30kV

cobra column:

cobra column:

0.1 - 30kV(SEM)

Range
1 - 30kV(FIB Upgrade)
Acceleration Voltage
Continuously variable in 10 Volt
Adjustment
steps(SEM)
4pA to 20nA(SEM with integrated
Probe Current Range HC-DoF-module)(80nA optional)
1pA to 50nA(FIB Upgrade)
12x - 1,00,000x (SEM)
Range
300x - 500,000x(FIB Upgrade)
Continuously variable in either coarse
Adjustment
or fine modes
Pre-sets Selectable from a user definable table

Magnification

Auto-compens

Magnification is precisely corrected

automatically for changes in working

ation
distance or acceleration voltage
Display magnification 1is precisely
calibration corrected for changes in hard copy

output device
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Table 8. Electron Optics of Auriga CrossBeam

Electron Optics

Filament Scottky field emitter
Two stage electromagnetic emitter
Alignment alignment utilizing emission imaging

mode

Electron Source

Automatic Emiiter

Safe controlled run-up of the target

Run-up emitter conditions
Satus information to indicate all
Indicators
emitter parameters
Patented GEMINI electronmagnetic /
electrostatics objective lens system(68°
Lens Control Type conical final-lens) with water cooling

for  best thermal stability  and

reproducibility
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SEM MV 1520 kY SEM MAG: 603 x
Do BE T g

(3) 24h- SEM MAG:5.0 kx

of X
SEMHV: 1800kv  SEMMAG BORMx Lo ... . |
Des: 5E 1

(5) 84h- SEM MAG:5.0 kx
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(3) 2day- SEM MAG:20.0 kx (3-1) 2day- SEM MAG:15.0 kx
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(4) 3day- SEM MAG:20.0 kx
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(9) 8day- SEM MAG:20.0 kx (9-1) 8day- SEM MAG:15.0 kx
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(12) 11day- SEM MAG:20.0 kx (12-1) 11day- SEM MAG:15.0 kx
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(15) 14day- SEM MAG:20.0 kx (15-1) l4day- SEM MAG:15.0 kx
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(16) 15day- SEM MAG:20.0 kx (16-1) 15day- SEM MAG:15.0 kx
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(5) bday- SEM MAG:5.0 kx (5-1) bday- SEM MAG:20.0 kx

(6) 6day- SEM MAG:5.0 kx (6-1) 6day- SEM MAG:20.0 kx
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(9) 9day- SEM MAGH.0 kx (9-1) 9day- SEM MAG:20.0 kx
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(12) 12day- SEM MAG5.0 kx (12-1) 12day- SEM MAG:20.0 kx
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(15) 15day- SEM MAG5.0 kx
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