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Three transports one reaction and three circles one net
—Regeneration of modern blast furnaces

XU Zhi-hong, WANG Zhi, GONG Xu-zhong, JING Xiao-dong, LUO Shi-min, Al Jing
(Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; “Transference processes and reaction engineering” is the disciplinary basis of process industry and process
engineering, which provides an important theoretical guarantee for the modernization of process engineering research
and design. In recent years, due to the characteristics of China process industry, resource and environmental prob-
lems have become prominent. In order to solve the energy and environmental problems. the ideas of "transference
processes and reaction engineering" and "three circle one net" with complementary and synergistic effects were put
forward, hoping to fundamentally solve the resource, energy and environmental problems arising from the process
industry. The so-called "three circle" refers to the new technology meets the environmental requirements (one cir-
cle) ; material and energy realize the circulation (two circles) within the industry and equipment; resources and ener-
gy realize the circulation (three circles) and matching of the whole society, cross-industry and cross-region. “one
net” refers to the construction of coal-based clean gas energy network to achieve self-sufficiency of clean energy and
ensure energy security in China. Coal is the main energy source in China. The direct utilization of coal has resulted in
energy waste, air pollution and water pollution. Therefore, the clean and efficient conversion of coal, as a necessary
energy source, coal is fundamentally to achieve clean and efficient transformation. Blast furnace is an important
equipment in iron and steel industry. In recent years, some blast furnaces are facing the risk of demolition due to the
problems of excess capacity of crude steel, scrap recycling and difficulty in repaying capital investment, which will
inevitably lead to waste of fixed assets. Therefore, how to find a way out for large and medium-sized blast furnaces

is a realistic problem in front of the iron and steel industry. Besides iron-making, the functions of energy conversion
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and solid waste conversion of blast furnaces have not been brought into full play. Therefore. the blast furnace into a

gasification furnace to coal gasification in the blast furnace were proposed to transform, and use gas purification

technology and waste heat recovery technology to achieve clean conversion of coal, and finally form a clean gas ener-

gy network. The process industries, especially the energy industry and heavy industry, with the help of “transfer-

ence processes and reaction engineering” and “three circle one net” concept were hoped to develop. To make China

iron and steel industry develop from output first to equipment function upgrading, equipment upgrading and product

structure expansion. To upgrade industry, break through industry barriers, realize the transformation of excess iron

and steel to coal-based clean energy, and help the process industry "overtake in bends".

Key words: blast furnace; gasification; synthesis gas; briquette coal; transference processes and reaction engineer-

ing; three circle one net
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Fig. 1 Schematic diagram of adjustment of product structure

and function for iron and steel industry
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Fig. 2 Status of function for blast furnace
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Fig.3 Partition for blast furnace changed

into gasification furnace
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Fig. 4 Clean gas energy network model

S BRI Al P A s A A AT e RS 3 A



BT

VR E: "= -5 =% —-KN"

VS B W b ) AR 5

Jr i - (1) N H B0 SBE AN 46 £A B OR B . B R
S H A A% ST RAR LA B DIAR R By R R
FL 3t 58 4 R R AR IR A8 B R H (RACHEL AR T
KB 520040 & LA IAEN 5 (2) SR B4
AR I FH R 5 R R TR R A R (R B3RO
S JECRE R 3k 8 7 B A AR s AT R KRR 17
By B PR B UR T Sk AT R B
— A A R R 5 (3D 5L B A A R (CO
Ho) A9 A6 07 199 45 38 B I » 1T A3 Bl el a7 e i &2
M5 B Cl Bl X, DA b 9 16 G i e i Tl L B TR 1
b 35 e U T B, AT A FEE T R R R 1 3 T B TR
UNER SIS AN

5 FHYFEREBAWHTER

5.1 FERSAENEKLREGFSARE

o P A RO REAS I R RS Bl R BB AL
TR T AN R 25T ok PRy ]
1 56 JSE Ul I R R A AR R
U AR B AL JEURE B2 X S A AR B 1 B 25

P, TCWE A B T BOTC IR T B k. T AR S
i FRC R R R HOR) 5[] I B A A 25 1 R L v A LI
VR GAE SN A MU R ROR 0 R O VRN
W5 DRI AT LR BRUBE A 55 0 9 ) L i 7 1 45 B2
A UARE 3 2o Ao R A TR R 1) ARG B 5t TT DA i ¢k
FE AT S IR Y 3 BE L AR = T 9 AR AR [
BT 98 T4t 2 A L R 52 30 45 Jo U 5
JE 1 B R) 0 ) A 5 e A

1% 5616 4 AR 22 403802 38 i be 25 52 B 1 B iy L %
FICHLG P 5 e 45 e AR 4 1 1 ey =X, SR
A LR R RL . TC 2 R be 45 52 B B, L RE A T AR
£ I FH Z R AT JLAL 3 Z 180 14 0 £5 e 3 25 Fa 4R
D12 IR, R T A A5 22 oM A TR I R E A R 1 8
ORI & & I8 G & A SR B R IS
A LA R A A AS SRR ER AT TR B R e o AR
BT & & 4 COREX T2 83K (i B 4, COREX
T TF R R G 245 50 a5 R IRl OB R R M e 2
] f 56 2R L 1L 25 VR 196 B4 2 45 700 15T o AE % 3l 12
COREX L Z M AEEAZR,

x1 AESKABRERRESHEFNRAENXER

Table 1 Relationship between strength and binder content for gas coal briquette(Datong)
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PUESREE/ (kg « D 660 809 1027
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O RT/ % 55.5 59. 2 65.5 <55
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