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Fig. 1 Optimal material flows diagram for EMM process
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Fig.3 Real material flows diagram for EMM process

HOARDCTH ST, AR R A b 4 B T 18 2R =
REFERE, WISy, ikl 3 Bios.

Bl 3 AN E PR 7 bR T A TE L) LR RE
FE, AEREANEK BT AR T & AT A L (W Mn T
FAEMED G L), JEAERE S T S A )
Mn JCE TR (). HI (L) AT A AR ™ i SEBR BEAE N
E=27.99 GJ/t.

[, AR AR A, R4 B2 Al A
oA Y BEFE SR 27.95 GIA(K i H R EE AL N
99.70%), HTE 100% b AL I¥ FL AR REFE N 28.03 Gl/t.
EJ AT G5 H 10 AR B0 7 B BEFE AR R 2241
N e=0.14%. FER L= R Wik, PRBE. W
TR R IR, PRARD R ZE 4 R VPSRN,
BEATEGUE (D) AT SR

AR AR I ORE S, 7ER 3 AR b, nrgs
AR A P R I EEARI R L, Wk 4 BT

(0.1802) (0.0227)
e =13430G]  €=0.1214GJ]  ¢;=0.0190GJ

50.5051 1.0468 1
(0.0198) .(0.9553)- )

0=7.6986GJ  €,5=0.5011GJ

B4 LR SR I AR U
Fig. 4 Optimal material flows diagram for EMM

Bl 4 mp I Bl R T bR A A% T K BEAR T g
¥6, Fisk EOTEEWIRE S R AT S, #k RS
FEWII2 45 TR ™ il Mn JGE 5 5

MR BARD A A, () T T £5

Ey=1.3430X5.5494+0.1214X44.0529+0.0190 X
50.5051+7.6986 X 1.0468+0.5011 X 1=22.32 GJ/t

R EE A 2 P AR IR B P R BRARLRERE O 22.32 Gt
ZANL S PR RERE E, SHARGERE E, MHEL, ML
25.40%[P) T RETE 1T o

3 BERUMTUIIEEREFE M

MR 2 A= TP IS B o el 5, AE AR
SRR AL I RE A 3 SRR i 2 B AR R AN L
I SRR EACER T o) ) NSRRI AR Y
IR T i TR MR S OUAR TP PO B, - e
RePE TP S AR K By )R 0] iy TP b s 54
P I F ) R i A S A RIS O 3 i
By WO TP R 22 R SRR K o AR T
Fehmth BIRE 73 ). LAEL 1 0B, &5 SCik217 P et
SBT3 5 A 53 B 45 2t it 129 2R AR DAL Pl T 0
PRt P i AR REFE 1) 52 0

3.1 & Mn¥IRMINRMANBIRIZELF

AR WA FUR N B A T R T
PiigoL, W s PR,

WA TP =i 1t HIER, Hea t
(o <OHEALERN M NI AN, % Mn EITH,
AT o /C t A TR 50k DR, A1
THR#EAME T MY RETH UG REN
(1/C—a; IC)) te

UERR LR RS AL SRR B W GB)ITR



26 455 8

EPA, S5 R R TR B ERE R S 1777

C] 1 CZ C3
hE: e o e
€01 €02 €03
C4 C5
(o =
€p4 €os

5 7 Mn YA SN BRI K
Fig. 5 Material flows diagram for materials flow containing

Mn input to process from surrounding
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Influence of material flows in electrolytic manganese metal process on
its optimal energy intensity

WANG Hong-cai"2, SHI Zhang-ming"*, LIU Bo', CHEN Bo', YANG Qin-hao', YE Zheng'

(1. School of Energy Science and Engineering, Central South University, Changsha 410083, China;
2. Hunan Key Laboratory of Energy Conservation in Process Industry,
Central South University, Changsha 410083, China;
3. Hunan Research Center of Energy-saving Evaluation Technology, Changsha 410083, China)

Abstract: In order to quantitatively analyze the energy utilization in the electrolytic manganese metal (EMM) process,
based on the concept of standard material flows diagram of steel manufacturing process, the concept of optimal material
flows diagram of the EMM process was defined and the calculation method of optimal energy intensity was put forward.
Based on the EMM plant data, the real material flows diagram of this plant was figured out, and the optimal material
flows diagram was established accordingly. The unit optimal energy intensity for the EMM products was calculated as
22.32 GJ/t. The influences of material flows in EMM process on its optimal energy intensity were analyzed quantitatively
as examples. The results show that, when the material flows of a are happened in the EMM process, the energy intensity
of final product decreases, and it is beneficial for energy-saving. Nevertheless, when the material flows of # and y happen
in the EMM process, the energy intensity of final product increases significantly. In order to decrease the energy intensity
of EMM product, the manganese containing materials of mineral waste residue and anode mud should be reduced, and
the manganese containing materials should be impelled input to the next unit process as many as possible.

Key words: electrolytic manganese metal; material flow; optimal material flow diagram; optimal energy intensity
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