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Steel Plates for Liquified CO, Tanks Enabling Large-Scale Carbon Dioxide Capture and Storage
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Abstract

Focusing on liquified CO, tanks for temporary storage on land and ship transportation in the
CCS value chain, the current situation and future projection of liquified CO, tanks were described.
Assuming the material requirements of steel plate from tank design requirements, Nippon Steel’s
original brand of steel plate, WEL-TENT™?780 for high strength with superior toughness steel and
N-TUF™49(0 for low temperature use, were introduced. WEL-TEN™780 and N-TUF™490 are
promising solutions for medium-pressure large CO, tanks, and for low-pressure large CO, tanks,

respectively.
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Flow chart showing the relationship between tank design
requirements and material requirements for steel plate
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The range of tensile and Charpy impact properties expect-
ed for the steel plate for large liquified CO, tanks, com-
pared with the conventional steel
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Specification of mechanical properties for WEL-TEN™780

CO, ¥ ¥ 7 OIS D% Loz, SRIEH Tensile test | Charpy impact test
1% TSS00MPa~900MPa FEJE, #79% (3iE i o i 5 1 Spec. (I Transverse) (@2 mm-V)

N - e . B B YS TS EL |Test temp.| Absorbed
_30 C -~ _100 C *iﬁ{ g: T E é ﬂZ) o yﬂlrﬁ, *’i 5, 1&@[&%}] [ s (MPa) (MPa) (%) (oc) energy (J)
FLTIARANEEIIINT ¥ A ST 72 S AR D & WEL-TEN™780

. >685 |780/930| >16 =25 >47
N5, (Ex.: thickness 50 mm)
%= 2 WEL-TEN"780 D1t 5 #1&E (HRE 50mm DizE
Specification of the chemical composition for WEL-TEN™780 with a thickness of 50mm
(mass%)
C Si Mn P S Cu Ni Cr Mo Vv Nb B Ceq
<0.16 <0.55 <2.00 <0.020 <0.015 <0.50 {0.40-2.00| <0.80 <0.60 <0.10 <0.05 <0.005 <0.60

Ceq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14
When necessary, additional elements may be added.
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An example of the mechanical properties of the base met-
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£5 N-TUF?490 D&
Specification of the mechanical properties for N-TUF™490

Tensile test Charpy impact test
S (1/4t-Transverse) (2mm-V)
ec.
P YS TS EL |Test temp.| Absorbed
(MPa)| (MPa) | (%) (°C) |energy (J)
N-TUF™490 According to
. >490 |610/740| >21
(Ex.: thickness 50 mm) WES3003

#F 6 N-TUF®490 $HDILER »#R1&1E
Specification of the chemical composition for N-TUF™490

(mass%)
C Si Mn P S Ni Cr | Mo A%
0.15— | 0.90—
<0.16 <0.030|{<0.030|<0.60 | <0.40 | <0.30 | <0.08
0.35 | 1.60

When necessary, additional elements may be added.

F7 N-TUF®490 0D B ER4FEDF]
An example of the mechanical properties of the base met-
al of N-TUF™490

Tensile test Charpy impact test Tensile test Charpy impact test
Plate | (Round, p14mm) (2mm-V, 1/2t-Trans.) Plate | (Round, 14 mm) (2mm-V, 1/2t-Trans.)
Condition | thick. Test Condition | thick. Test
YS TS | EL Absorbed energy YS TS | EL Absorbed energy

(mm) temp. (mm) temp.

(MPa) |(MPa)| (%) ©C) (J) (Each-Ave.) (MPa) | (MPa)| (%) ©0) (J) (Each-Ave.)
After After
50 | 758 | 811 | 24 | —40 |103/103/123-110 50 | 579 | 669 | 30 | —60 | 60/110/163-111
PWHT PWHT
R4 BEMRFD v IILE-—ERHEBRIEROM £®8 BEMTFS v I E—EBHERIEROM

An example of the Charpy impact property of the welding
joints for WEL-TEN™780

An example of the Charpy impact property of the welding
joints for N-TUF™490

Plate Charpy impact test (2 mm-V, Surface) Plate Charpy impact test (2mm-V, Surface)
Condition |thick.| Testtemp. | Weld metal Fusion line Condition |thick.| Test temp. Weld metal Fusion line
(mm) (°C) (Each-Ave.) (Each-Ave.) (mm) (°C) (Each-Ave.) (Each-Ave.)
After After
50 —40 98/104/89-97 |202/180/137-173 50 —60 120/100/119-113 | 112/76/110-99
PWHT PWHT
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