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Fig. 1 Standard materials flow diagram of
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bayer process
(SPCD —Slurry preparation for high pressure caldron
digestion; HPCD —Highr pressure caldron digestion;
SPTD —Slurry preparation for tube digestion;
TD —Tube digestion; SP —Seed precipitation;
ATC —Aluminium trihydrate calcining)
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Fig. 2 Real materials flow diagram for manufacturing process( based on per ton alumina)
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Table 1 Comparison between standard and practical energy intensity of

per ton alumina (GJ/t)

Item SPTD TD SPCD HPCD SP ATC Total
E, 0.035 0. 345 0.123 3.227 0.232 3.387 7.347
E, 0.076 0.679 0. 248 6. 260 0. 447 3.423 11.133
E—- E, 0.041 0.334 0.125 3.033 0.215 0.036 3.784
Due to difference of process energy intensity 0. 007 0.013 0.010 0.026 0.213 0. 036 0.305
Due to difference of product ratios 0.034 0.321 0.115 3.007 0. 002 0 3.479
F2 AV HOR TR e RE 5 R
Table 2 Influence of materials flow on alumina process product-ratios
and process energy intensity
SPTD TD SPCD HPCD SP ATC
[tem
PR UPEI PR UPEI PR UPEI PR UPEL PR UPEI PR UPEI
Loss from ATC 0.008 9 0.009 5 0.029 6 0.056 7 0.016 1 0.036
Loss from SP 0.213 4 0.227 1 0.706 9 1.353 7 0. 038
Spent liquor 0.570 5 0.607 0 1.889 6 3.618 4 0. 100
Loss from HPCD 0.022 4 0. 002
Loss from SPCD 0. 001
Loss from TD 0.0320 0. 007
Loss from SPTD 0. 005
Total 0.824 8 0.005 0.8436 0.007 2.648 4 0.001 5.0287 0.002 0.0161 0.138 0.0000 0.036
Standard value 0.8509 0.040 0.9054 0.381 2.8186 0.044 5.3974 0.598 1.5302 0.151 1.0000 3.387
Practical value 1.6757 0.045 1.7490 0.388 5.467 0 0.045 10.4261 0.600 1.5463 0.289 1.0000 3.423

PR —Product ratio; UPEI —Unit process energy intensity.
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Table 3 Influence of unit increment of materials flow quantity on energy intensity ( GJ/t)
Loss of SPTD Loss of ATC Loss of SP Spent liquor Loss of HPCD Loss of SPCD Loss of TD
0. 000 4 0.007 3 0.002 6 0.003 0 0.001 0 0. 000 4 0. 000 8
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Influence of material flow in alumina manufacturing process

with Bayer method on its energy intensity

LIU Liru" %, LU Zhongwu', YU Qingbo', YAN Shurming', JIANG Yurjing’, LI" Zrjian’
(1. School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China;
2. Department of Environment , Shenyang Architectural and Civil Engineering Institute,
Shenyang 110015, China;

3. China Great Wall Aluminium Corporation, Zhengzhou 450041, China)

Abstract: Based on the concept of standard materials flow diagram (SMFD) of alumina manufacturing process, the SMFD of alumi
na manufacturing process by Bayer method was constructed. A comparative benchmark for analyzing the influence of material flow on
energy intensity was provided. On the basis of the data of an alumina manufacturing plant by Bayer method, the real material flow dir
agram of this plant was drawn and the SMFD was constructed accordingly. T he influence of the change of the unit process energy in-
tensity and the alumina process product-ratios on the overall energy intensity and the influences of material flow in a manufacturing
process on its energy intensity were analyzed quantitatively as an example.

Key words: alumina; Bayer method; standard materials flow diagram; real materials flow diagram; overall energy intensity; unit

process energy intensity
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