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Influencing Factors Optimization on the Compressive Strength of
High Iron Bauxite Hot Briquettes with Response Surface
Methodology
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Abstract; The central composite design with response surface methodology was used to
systemically research the effects of process parameters such as coal additive amount, ore particle
size and coal particle size and their interaction on the compressive strength of high iron bauxite hot
briquettes ( HIBHB). The relevant mathematical prediction model was established as well. The
results showed that these process parameters had significant effects on the compressive strength of
HIBHB, ranking from coal additive amount, ore particle size to coal particle size. The established
mathematical model with a correlation coefficient of 0. 958 9 could predict the changing rules for
the compressive strength of HIBHB. Based on the model, the process parameters were optimized
as follows: coal additive amount 19. 0% , ore particle size 96 wm and coal particle size 80 pm.
Under the manufacturing condition of optimized process parameters, the compressive strength of
HIBHB was 1 024. 3 N, very close to the predicted value of 1 000 N by the model. The difference
between the experimental value and the predicted value was simply 2. 43% , which indicated that
the mathematical model could help to optimize the production process for HIBHB.

Key words: high iron bauxite hot briquette ( HIBHB ); carbon composite agglomerate;
compressive strength; response surface methodology ; mathematical model
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Table 1 Chemical composition of high iron bauxite
%

TFe Fe,0, SiO, ALO, CaO MgO Hfh

38.19 54.56 13.42 26.22 0.05 0.56 5.19
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Table 2 Chemical composition of soft coal %
JKA3(8.79)

e RS HAth,
CaO SiO, MgO AL O, HAh

61.55 28.05 4.95 55.15 2.18 21.92 15.80 1.61
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Table 3 Response surface analysis factors and levels

KR
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Be /% BRI/ um R/ um
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Table 4 Experimental design scheme and results

Fofite  WOMPRLEE  MERYRIE  PURMREE
EERE)
% pwm pwm N/~
1 13.8 74 74 590. 5
2 21.8 74 74 1422.9
3 13.8 150 74 481.5
4 21.8 150 74 926. 8
5 13.8 74 150 494.7
6 21.8 74 150 1221.3
7 13.8 150 150 330.9
8 21.8 150 150 700. 1
9 11. 1 112 112 317.0
10 24.5 112 112 1014.5
11 17.8 48 112 1265.5
12 17.8 176 112 564. 3
13 17.8 112 48 701.7
14 17.8 112 176 748. 1
15 17.8 112 112 801. 8
16 17.8 112 112 798.2
17 17.8 112 112 804. 3
18 17.8 112 112 802. 1
19 17.8 112 112 799. 6
20 17.8 112 112 800. 4

x5 HIEEHIER
Table 5 Statistic summary of simulated results

TR FrifE R % 1F R?
LR PERR 115.09 0.868 0 0.8432
A H R 102. 93 0.9142 0.8746
TR 81.20 0.958 9 0.9220
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Table 6 ANOVA for response surface quadratic model

WH  CFAFM HBE B F{H Pfi
Bl 1.540E+6 9 L.711E+5  25.95 <0.000 1
X, 9.210E+5 1 9.210E+5 139.69 <0.000 1
X, 4.465E+5 1 4.465E+5 67.72 <0.000 1
X, 26068.15 1 26068.15  3.95 0.0748
XX, 69285.03 1 69285.03  10.51 0.0088
xx 413595 1 413595  0.63 0.4467
XX, 798.00 1 798.00  0.12 0.7351
x> 31675.56 1 31675.56  4.80 0.0532
x> 24468.63 1 24468.63  3.71 0.0829
x> 9719.42 1 9719.42  1.47 0.2526

MRS AR AR A BRI L K — Ik
BRI AR A OC R B R® RIS IE R HYME
T, U BHAE I FH G =AM 2 epr | AR (Y
LG 25 0 B U IR AL IE D R A (A%
1E R*) 2 92.20% |, & BH AR AL JUL A5 i B 5. AR
KFEUR 7 0.958 9, 3 B SE 5 FHNAE 2 (7]
AR DG MR g, S iR 22 /N, TR, SR A ks
RO ER AT B G 2 i R U
it Fi o B 45 52 0 IR 3R A0 SO R an R

Y = —2094.611 +254.562 x, +0.522 x, +
6.316 x; —0.612 x, x, —0.150 x, x; —0.007 x, x; —
2.930 x,” +0.029 x,” —0.018 x,”. (1)
Ay e £ R BUR R N/
x, AR % 50, N BIRLEE  wm;x, S BERY AL
B um.

P 1 hy e R A A R T i T
SEBMEXS FP, B 1 e AR S Bf -5
(EHEAKE T LB AT, 150 AR BT e A 251 ) 00 1 5
LPMEARAATT.

1600
14001
1200
1000+
800
600
400
200

BN/

| ! ’ | | | !
200 400 600 800 1000 1200 1400 1600
SEFRMENA

E1 SHEeTyRESRGIERERNESSREXE
Fig. 1 Predicted value vs actual value for the
compressive strength of HIBHB
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Fig. 2 Effects of coal additive amount and ore particle
size on the compressive strength of HIBHB
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Fig. 3 Effects of coal additive amount and coal particle
size on the compressive strength of HIBHB
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Fig. 4 Effects of ore particle size and coal particle size
on the compressive strength of HIBHB
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Table 7 Predicted value vs actual experimental value
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