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PASSIVE FILM
WANCHAT NATPATTANIT: EFFECT OF MOLYBDATE/PHOSPHATE PASSIVATION
TREATMENT FOR CORROSION PREVENTION OF CARBON STEEL SURFACE.
ADVISOR: ASSOC. PROF. MUENDUEN PHISALAPHONG, Ph.D., CO-ADVISOR: ASST.
PROF.WERAYUT SRITURAVANICH, Ph.D., 53 pp.

Generally, piping and equipment in most industries are manufactured from
mild steel because of its low cost and wide availability. However, corrosion is the main
problem associated with this material. Passivation of mild steel is a process of film
coating by chemical reaction on the metal surface to prevent flash corrosion. In this
work, the Molybdate and Phosphate passivation were studied. The recommended
dosages and passivation periods in the manual were used as guidelines for optimizing
the experimental conditions. Passivation film performed on mild steel substrat called
"Coupon". Coupons were inserted in circulated molybdate solution at 50, 100 and 200
ppm and phosphate solution at 235, 470 and 940 ppm for 0.5, 1, 2, and 4
days respectively. The solution velocity passed through the coupons under those
conditions was controlled at 1 m/s. There were 24 samples for corrosion resistance
test and surface analysis. In the corrosion resistance analysis, the passivated coupons
were immerged in demineralize water for one week and then were estimated for
corrosion rate by weight loss measurements. Scanning Electron Microscopy (SEM) was
applied for the analysis of surface morphology, film thickness and film distribution on
the passivated coupons. The results show that the higher chemical concentration and
longer passivation period generate thicker and more effective corrosion resistance film.
Between the two passivators, Molybdate was more effective in producing corrosion-
resistant film. In conclusion, 4 day passivation of molybdate performed the thickest

film and the highest corrosion resistance.
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2.2 ATeiAadias
2.2.1 Characterization of the passive film on mild steel in CO2 environment [7]

£
v o [

ATeAiTaviTulag H. Jiabin, Y. David wasN. Srdjan, (2008) Faduauideid
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JUN 2.6 NMANNERIRaNITIALBIANATOULUUARINTIA (SEM) wansliiiunisiinfiduiivaa
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2.2.2 A two-step roll coating phosphate/molybdate passivation treatment for hot-dip

galvanized steel sheet [8]

!
a v av o

MUATeNdnvindulag T. Cheng-Yang, L Jen-Shou, C. Pei-Li Wag L. Chao-Sung
(2010) WiaAnwINTLUIUNISAS 1 dudostuatuvuRmanialtug 1nn1sldaisazane
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M-bond .
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' 1%
§ A a

JUN 2.8 nmduvadlaneinunszuiunmsmadndunansbiutuiiduiinu (8]
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2.3 The alkaline stability of phosphate coatings [9]
NUATeRTARTulAe A TomandL, M.Wolpers, K. Ogle (2004) 19un1s@nenainu
\afosvesildutestuaiuvosarsusenaueaiin 4 nqude 1. luluadudadnaain 2.

luiatudsrwusnitanoawin 3. lumdudariniianeaa 4. leswesudsakuanidadnia

wWodne

A a

JUN 2.10 amduilduuuiilavenriiunseuiunsmadnduegiauysalaigansiall e (a)

Tulupdudannaans, (b) luadudsrwuenidanaas, (©) luntuderiniianaams way

(d) osiatudeniusnidadnfanaame [9]

0.64 phosphating variant
5 Q- monocation Zn
2 g e —— bication Zn/Mn
S B bication Zn/Ni
g-‘:’ 099 -—— trication Zn/Mn/Ni
2 104 !
> i B
=114 ‘ : ‘
@ : : i 4
€ 124 ! . . Zn/Mn/Ni
2 : ?
g 131 zaNi
4] et Zn n/Mn
: —r T rrrrrrrrsrrr-r1r2
0 100 200 300 400 500 600 700 800 900 1000
time [s]

UM 2.11 AsENINITIRNaANURANT INHNvelangitIunITNIERNTUS 4 35 [9]
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A = fuiivesiugyes Tnthedu masvufiunes (cm?)

K = Arasianusunisilasnulg (daysmiliinch) / ( Yearscm)

%DN = AnUasiduinuraverugUanliaisuiuuand Snbedu Weosidud (%)

Y v a o v a ) a 1 < a a o 1 a
Cmo = Anudutuvesludunnildniadintu dmhedu Sadndusedns (mg/L)
Cpo = Anudntureseamnfildmadindu Smheadu Jadnsudedns (mg/L)

T = Aaunuvesiauimbadulalaswns (um)
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AN1ILANN)
nauanTiadl luduien (ansiadl A) Woawln (a1iadl B)
ANUTUTY . 100 200 235 470 940
L s0dadnsu | L L
nanlu GREIH L TadnSusie | fiadniusie | dadnsuse | Tadniusde | NadnSuse
. fadns
MIWadndu ans ans Bl ans Gl
0.5 u 57% 66% 67% 55% 60% 67%
17 68% 70% 73% 58% 63% 69%
2% 71% 7% 84% 67% 75% 81%
4 Ju 79% 83% 88% 76% 79% 85%
A9 B-2 AT NAIAMUNUIVBINALIINAINAITNNIUATTNFFNTUNEN 1A
nauansLail Wauen (@siail A) Woaln (@151l B)
AT UTY . 100 200 235 470 940
Lo s0dadnsu | L L L,
nanlu GREIH L TadnSuse | Tadniusie | Tadniusie | Nadniusie | Uadiniuse
. odns
nsWadntu ang ans ans an3 ans
0.5 Ju 0.339 um 1.251 pm 1.810 uym | 0.074 um | 0.088 upm | 0.262 um
19U 1.219 pm | 3.839 um | 4762 um | 0.133 um | 0.225 pm | 0.327 ym
2 % 4.862 pm | 7376 pm | 8.805pum | 0.291 pm | 0.492 pm | 0.610 pm
a Ty 7.203 um | 9.034 pm | 9.908 ym 1.130 um 1.373 um 1.569 um
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, Yot | dmiusi 5 .
asadld | aududuves | alumsnia o o | gmmawnseu
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(nFw) (nFu) (10~ thned)
0.5 10.8804 10.8422 4.50
200 {adnsu 1 10.5176 10.4931 2.89
fNOANT 2 10.0355 10.0204 1.78
q 10.6263 10.6154 1.28
0.5 10.4637 10.4110 6.21
) 100 fadnsu 1 10.4749 10.4371 4.45
THAUAN .
NOFNT 2 10.8257 10.8046 2.48
q 10.4702 10.4575 1.50
0.5 10.8804 10.8153 7.67
50 §aan3une 1 10.5176 10.4709 5.50
ans 2 10.0355 10.0020 3.95
q 10.6263 10.5987 3.25
0.5 10.3758 10.3002 8.90
940 Jaansu t 11.0294 10.9670 7.35
AOANS 2 10.3758 10.3313 5.24
q 11.0243 10.9835 4.80
0.5 10.3405 10.2474 10.96
470 daan3u 1 10.9429 10.8699 8.60
WodLne .
NORNT 2 10.2838 10.2319 6.11
q 10.3852 10.3410 5.21
0.5 11.0212 109117 12.90
235 Jaansy 1 11.128 11.0439 9.90
AOANS 2 11.0087 10.9556 6.25
q 10.9747 10.9280 5.50
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