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The Corrosion Behavior of 20# Steel in CO,/H,0 Two Phase Plug Flow
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Abstract; The corrosion behavior of 20# steel was studied under CO,/H, 0O two phase plug flow condition using
self-designed experiment device. The corrosion rate, corrosion appearance, the composition of corrosion products
and the structure characteristics of film were investigated through weight loss method, scanning electron microscope
(SEM), energy disperse spectroscopy ( EDS) and X-Ray diffraction (XRD) , respectively. The results show that
the trend of corrosion rate first slightly decreases followed by a rapid increase, and then dramatically decreases with
the increasing of corrosion time. The maximum (2.074 6 mm/a) and minimum (1.898 8 mm/a) value reached at
4 h and 8 h, respectively. The corrosion characteristics of corrosion products on the bottom pipe wall by the
beginning of the single layer of loose flocculent and tine needle product change into double films of corrosion
product gradually. The outer layer with micro-crack is loose, but the inner is relatively dense and its density is
increasing with time. The EDS analysis results confirm that the inner dense layer belongs to rich iron product
because the Fe content is higher than that of outer layer, and the content of C/O elements in outer loose layer is
relatively high. At the same time period the corrosion products at the top wall of pipe are a zonal distribution along
the vertical direction of flow, and the bulky loose particles at initial stage gradually transform into crystal grain with
regular arrangement. Corrosion products mainly consist of Fe, C, O and the composition mainly includes Fe,C,
FeCO,, Fe,0, and FeOOH.
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Tab.1 Chemical composition of 20# steel

LR C Si Mn Cr Ni Cu

w/% 0.17~0.23 0.17~0.37 0.35~0.65 =0.25 =0.30 <0.25

®2 BRTBERKHLERS
Tab.2 Chemical composition of room temperature tap water
By Na* Mg Ca® cl- S0,* HCO,~ TDS
/L 0.1~25.0 0.003 6~3.815 0.005 6~3.377 0.1~45.1 0.024 2~4.947  0.062 6~0.85 0.4~80.7
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Fig.2 SEM surface images of corrosion scales on the bottom pipe wall with different time
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Fig.3 SEM surface images of corrosion scales on the pipe top wall with different time
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Tab.3 Mass fraction of each element from the corrosion layer to

the substrate %
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Fig.4 Morphology structures of the cross-section of corrosion product scales
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Tab.4 Elements and mass fraction for white corrosion products

after different corrosion time %
JE§ e B )/ 1 [ ik &

2 64.00 16.15 19.85

3 57.27 13.37 28.62

4 47.15 29.59 21.51

5 56.24 16.82 26.94

8 66.79 16.52 16.68
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Tab.5 Elements and mass fraction for black corrosion products

after different corrosion time %
JE§ ot FF )./ 1 [ ik £

2 86 1.28 12.72

3 89.87 4.59 5.54

4 87.23 7.69 5.07

5 78.05 7.59 14.35

8 83.05 7.09 9.85
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