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Optimization and Application of Backfill Material Mix Ratio in the Second Mining Area of Peki Copper-Gold Mine
ZHANG Jinkun'?**, HE Yindong"**, LIU Longqiong"**, YI Yunjia'**
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Abstract: In order to meet the requirements of the two-step stope mining in the Peki Copper-Gold Mine of Serbia for the backfill
strength and reduce the backfill cost, the backfill material mix ratio was optimized. The backfill strength in different parts of
the stope was preliminarily determined by theoretical calculation, and several groups of indoor tests of backfill material mix
ratio were carried out. The test shows that the uniaxial compressive strength of the backfill increases with the increase of the
mass concentration of the backfill material and the cement-sand ratio. When the mass concentration is 68% , the cement-sand
ratio is 1 ¢ 6 and 1 ¢ 8. the backfill strength can meet the strength requirements of the theoretical calculation. On this basis. the
industrial test was carried out. The results show that the backfill strength requirements of the two-step stope mining can be met
using 1 ¢ 6 cement-sand ratio at the bottom of the first-step stope and 1 * 8 cement-sand ratio at the top and middle of the first-
step stope. At the same time, compared with the original backfill ratio scheme, the backfill cost can be reduced by 2.53 yuan/t.

Key words: Mix ratio of backfill material, Cement-sand ratio, Mass concentration, Backfill strength
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Fig.1 Relationship curves between vertical stress in
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backfill and height from the top surface of

the backfill according to Yang Xin’s formula
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Fig.2 Relationship curves between vertical stress in
backfill and hieght from the top surface of

the backfill according to the Cai’s formula
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Table 1 Recommended strength values of backfill
body in Peji Copper-Gold Mine

T H/m 28 d FEILARGR B HEFE B/ MPa

25 =>1.3
40 =>1.8
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60 =2.5

1 PR SR EEHE R (B D SE U B R O A TR
W% 8 T B = (e B 1 0 ) 1% i | A 1
AT B 5 R 78 BAC HE AR A 5 A A

5 B < A SR DR AP 5 1k DA B BE 2 B il Jis 7€
BURATE N 3 B 7] — A S XA 0™ R 3 4 S 7 55 B
WAL BRI R o i 555 6 < 0 A 0 A oty 52 75 o 75 2 [
SR S DX RE PRI o5 SR P A iy o 119 T 40 e S
PEATFEI . BEAh SRR AR LS S B B R =R
— ot BT JE F T MR P Al A JES PR A
JER) FEBUAR . 25 LTk AR W TS HESR I R TR 2
JI 510 19 70 A 5 A

®2 REREEEEEEE

Table 2 Recommended strength values of backfill in stope

Fo LS A = /m 28 d 4 J% /MPa
KK 2510 =4.0
— L BRR I h 30~45 >1.8
B BRR 3 T 5~6 =2.5
BRI 35~50 1.0~1.2
T BRR I TR 2 =2.5
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Table 4 Schemes of filling slurry proportioning

KWL B EE/ % KWE R/ RS R/ RS R/ %
1:6 68 9.71 58.29 32
1:8 68 7.56 60.44 32
1:10 68 6.42 61.58 32
1:16 68 4.02 63.98 32
1:20 68 3.24 64.76 32
1:6 67 9.54 57.46 33
1:8 67 7.41 59.59 33
1:10 67 6.09 60.91 33
1:16 67 3.91 63.09 33
1:20 67 3.18 63.82 33
1:6 66 9.31 56.69 34
1:8 66 7.32 58.68 34
1:10 66 6.14 59.86 34
1:16 66 3.88 62.12 34
1:20 66 3.21 62.79 34
1:6 65 9.27 55.73 35
1:8 65 7.19 57.81 35
1:10 65 6.11 58.89 35
1:16 65 3.81 61.19 35
1:20 65 3.10 61.90 35
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Fig.3 Particle size composition of the tailings
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Table 3 Chemical compositions of the tailings %
Sl()g Alz()g S Ag Naz() Au
60.43 9.6 8.56 1.1 0.82 0.8
MgO Cu Zn As Pb oAt
0.25 0.098 0.016 0.009 0.009 18.308
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Fig.4 The test results of uniaxial compressive

strength of backfill specimens

3 AW T VKRB

ST AR B 5] e b 7 344 1 35 I 70 SRR,
DiamecPHC6 IG5 L 7F 3 50 R 3 Bl BUA o B
A 45 mm e B FREAGRAE, &S50 10 A I L bR
EHANEGE B0y, 25 T 7 6 BB FL. I 5 FiR .,
3.1 FIEMAHERE MR

16 78 3 ol S 586 % A TTE-300 &% J73% 36 ML
X FE IR BURE A AT B SR I, A AR Y
9 45 mm, RAER I TR AR S L 1 s 2 I T
R, BB AR

45 mm, = 90 mm,

2-TEWBIE

Bs5s MENERH#HALGE
Fig.5 Core sampling locations and drilling layout
A8 B Bl LAY 15 B0 A A () E i 9 3 B
07 4l L Jp JEE R AK P 4l AL, B 07 i AL S AR L 6
AN 17 Bl LA SR R 12 e, 27 B LA S
Al PE R 11 Al e, 37 Bl LA d il AR il 15 Al Bk,
it a4 Ak, KB HTE R BEMNIKZE R LK 5,

x5 FZEHESREREMNKLE

Table 5 Test results of compressive strength of backfill cores
L5 KWL 28 dSREE/MPa || fL%5  JKEPLL 28 d BREE/MPa
07 1:6 4.46 27 1:8 1.8

1:6 3.66 1:8 2.43
1:6 4.29 1:8 2.53
1:6 3.79 1:8 2.24
1:6 3.00 1:8 2.09
1:6 4.13 1:8 1.82
1 16 147 1:8 1.96
1:6 3.30 3¢ 1:8 242
1:6 4.14 1:8 2.15
1:6 3.35 1:8 1.90
1:6 3.40 1:8 1.69
1:6 3.69 1:8 1.42
1:6 3.87 1:8 2.30
1:6 4.65 1:8 2.04
1:6 4.74 1:8 1.87
1:6 3.70 1:8 2.09
1:6 3.92 1:8 2.19
1:6 4.35 1:8 1.96
C2f 18 240 | 1:8 1.82
1:8 2.96 1:8 1.78
1:8 2.17 1:8 1.92
1:8 2.03 1:8 2.13
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Table 6 Cost of filling slurry
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URE: WA/ (GE/m*) TR L A/ (GE/m®)
1:5 190.74 1:5 194.17
1:6 155.63 1:6 160.46
1:38 124.37 1:8 127.70
1:10 102.76 1:10 106.63
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