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Development of PSA Technology for the Separation of Carbon Dioxide
from Blast Furnace Gas
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Abstract:

Emission of carbon dioxide from steel makers accounts for 15% in Japan. The pressure swing adsorption (PSA)
separation technology of blast furnace gas, which is the main origin of carbon dioxide exhaustion, to reduce its
exhausting amount is currently under development in JFE Steel. Based on the laboratory experiments, the bench
scale plant with 3 tons per day capacity, which is called “ASCOA-3,” was constructed in West Japan Works (Fukuyama)
and the separation test with actual blast furnace gas was conducted in various conditions. The concept of gas

separation technology utilizing PSA with unusually enormous scale was constructed base on these experimental

results.
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Table 1 Evaluation of adsorbent with indexes

Adsorbent Index A | Index B

ZEOLUM F-9HA (NaX) 29 8.8

Zeolite Mizuka Sieve (NaX) 15 1.6
HSZ640NAD (Na-Mordenite) 11 0.7

Kurare Coal 2GA 15 1.8

Turumi Coal HC-6 14 1.6

NORIT RB4 14 1.7

Seika Fine CO2X 13 1.6

Active carbon NORIT R4 B L7
Kurare Coal 2GG 12 1.8
DARCOVAPURE 11 1.6

Turumi Coal 4GM 10 1.7

Turumi Coal AX 10 2.6
HYDRODARCO 10 1.8

2. EEBREXT—IVTOWEST
2.1 RERIDEE

PSA4TClE, AT 2WMERDHEEPKE LKL~ by
%%, FFEOFMHD Y LT, M TlRFESN T3 A
DN, RIEHT 2 208ET 2 0ICHF  Bbh a0k % 11
FEEDRA TS, {2 OWEFNIH LT, ST 22K T 2
T ARS (REEH R, —R(biE, 222, k&) 0’4
DA AZDWT, WA FRMZAEL, XD 2250 Index
ZEMEL, FMlL7:, Index AlZ, PSA OWE T TIET
%R 2 & e S TR CIERNIIRTF § 5 IR R & D
7% TEFE SN, Working capacity ¥ ":1E41 %, Index B (3,
Index A ¥ D72 (&HE, —H{LRE, KE) ORERD
e, WA OBEREL RTIEETH 2, T1ICKTLEH
239 % Index DFIFEAERE R LI, £1LEDHL LS
12, WEKIORT, €45 4 F9HA 5 Index A, B ¥ & 125
LML T AR -7,

ZZT, ZOXA I L FIHA Z VT, EHRER A —v
D PSAFHBR AT S 2 e LTz,

22 RERERT—ILD PSA AR

FBrE R — v PSA HEREE Y BE 1 1R LT, W&
HEOWREIZ40mm THY), ES1F500mm Th b, WAL
MNIZIZ, #9400 g DUEFIZFEEL, USSP 7 2 DRk
A (REH A, —HE(bRE, ERBLIUWKEOMA 2%,
22%, 21%, 54%, 3% DHNAETHEHA LA R) 2HEL,
SRR R 1T 5 720

FEREZr — O PSARB T, B1IRLIZE SIS,
W% 4% T. 72 (Adsorption), ¥t# T.#2 (Rinse), M7 T. 1%
(Desorption) M 3 DD THETH R &8k LTz, Wi TR T,
RO T A R EDIE I THRE I URE S E 5, 20

BEE1 RBREDPSA (EARAVITRE) SHBREE
Photo 1 Laboratory pressure swing adsorption (PSA) apparatus

o ()
A g
BFG
Vacuum pump
Adsorption Rinse Desorption

BFG : Blast furnace gas

B1 PSA (EHRAVIRE) HEETOER
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