®2% 1M F & A& A@ELIBH 2020 4E 1 A

4 VR BT S BUBEBERE RHE T LIBT3 L5

RN, FXAL,E R A Hg R
A. AEAHEABERERARAT A TS, L8 HH 244000;
2. ABAERMREKA LT WA RAE, ZH %K 2460005
3. AWHEILAY RELHRE T ¥R, R W 430070)

8 EARYER AT 0B A R B T HURAC Lk S50k T, R T 2 R AL AR B 45 SR AR A
TRV B 2 e A 1 B BE XY LTS . B R & B B A Y ) R It R R A E KB RN T AR
R W AFER K E SR RE AR ERE ., SREW . ZET 2BD W P ERRER d =0.042 6 mm,
K TF 0.074 mm KR i 36. 8%, R TR AN ; KD LL 1 ¢ 6. WK BE 70%6.28 d SRI & 0 A 7K U8 i &5 3 B L 3R
4 1. 32 MPa, i A8 [6) 44 T 37 24 I 358 4 Aok Je 45 i e i s 3 B R /K VR B 45 i B /Y 3. 53 £ B 4. 66 MPa, [H Ik, 48 H
TEADVILHRERESECHET B REE 680 ~T0%, FAKEM M SEEBD XA 1: 6~1: 8 F7 Tk
SRR, TR REN, 1M 2° A E EHRR R EN RS2 A AT N R EEARAMAHEE M ER,
HEBEAR B, @ 13— 504 58 EURHEC 1, W e A L B, AT 1Y Y SR AR

XKW RS FE B A B R AR E; TR ; R A

FE %S :TD166 AR ERG:A XEHS:1671-4172(2020)01-0106-05

Application of a new cementing material for total tailings backfill

in Yueshan Copper Mine
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(1. Technology Center, Tongling Nonferrous Metals Group Holdings Co. , Ltd. , Tongling Anhui 244000, China;
2. Anging Yueshan Mining Co. , Ltd. , Tongling Nonferrous Metals Co. , Ltd. , Anging Anhui 246000, China;
3. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: According to the selection of backfill cementing materials and the parameter design of backfill mixing
ratio in the Yueshan copper mine, the comparison tests of backfill strength were carried out, by using cement or a
new cementing material in total tailings. The basic physical and mechanical properties of total tailings were firstly
studied; and based on this, using the method of comprehensive tests, the experiments of uniaxial compressive
strength of total tailing backfill samples with different cement-tailing ratio and slurry concentrationwere analyzed.
The results indicated that the median particle size of total tailings, ds; was 0.0426 mm, and the percentage of
tailings particle size larger than 0.074 mm was only 36.8% , hence, the total tailings were fine one. By using
general cement, with the cement-sand ratio of 1:6 and the pulp density of 70%, the uniaxial compressive strength of
cemented backfill was 1. 32 MPa for sample curing time of 28 d; while by using a new cementing material which was
4.66 MPa, i.e., 3.53 times as much as that of by using general cement. It was recommended to carry out industrial
filling tests with slurry concentration of 68% ~ 70% and new cementing material-sand ratio of 1: 6 ~1:8. The
results of industrial tests showed that the strength of backfill samples in boreholes No. 1 and No. 2 can meet the
requirements of filling techniques and the mining operationof Yueshan copper mine, meanwhile the strength was still
surplus. In order to reduce the amount of new cementing materials in backfill and thus to save the filling cost, it was
alsosuggested that the new cementing material-sand ratio should be further optimized.

Key words: total tailings cemented backfill; new cementing material; backfill strength; industrial test; filling cost
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Table 1 Measured physical properties of total tailings

EE/ P B/ FESLHE/
} SRR SN :
(g+*cm™?) (gecm®) (gecm™3)
3. 04 1. 14 1.57 48.35

F2 2EWRRAMN
Table 2 Graded composition of total tailings

ALEHEFE /mm TR/ % B ®/%
+0.2 13.2 13.2
—0.2+0.1 15.4 28.6
—0.1+0.074 8.2 36.8
—0.074+0.045 10.0 46.8
—0.045+0. 038 4.4 51.2
—0.038+0.025 7.5 58.7
—0.025+0.018 5.3 64.0
—0.018 36.0 100.0

4 BRPTMERIAR dsp =0. 0426 mm,dy, =0. 003 mm,
dsy=10.0684 mm, R¥5 RH C, =22.8, KF
0.074 mm MR 5 36.8%,/NF 0.018 mm &
Wil 36. 0% , 2 REPAIRH & BT R .
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Table 3 Chemical composition analysis of total tailings

B4+ CaO MgO SiO; FesO4 FeO AL Os S Cu He

BB/ % 12.43 4. 99 43.820.98 3.42 6.87 0.830.084 26.576
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Table 4 The final concentration test results of

total tailings in natural settlement

5 WRWE/Y  VUEHEE/(memin)  KTHE/X%
1 15 0. 696 69. 63
2 20 0. 620 70. 05
3 25 0. 354 71. 33
4 30 0. 244 72.13
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Table 5 Uniaxial compressive strength test

results of cement backfill samples

i$=¢73; 3 K AT e A F i B B R FE 98 B/ MPa
/% 3d 7d 28 d
1:4 0. 60 1.23 2. 64
1:6 0.41 0. 82 1.30
68 1:8 0.32 0.51 0.82
1:10 0.19 0. 30 0. 39
1:4 0.68 0.73 2.75
1:6 0.43 0. 64 1.32
70 1:8 0. 34 0. 45 0. 87
1:10 0. 22 0.33 0. 45
1:4 0.88 1. 30 2.88
1:6 0.57 0.72 1.48
& 1:8 0. 43 0. 49 1.07
1:10 0. 32 0. 39 0.56
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Table 6 Uniaxial compressive strength results

of new cementing material backfill samples

A TR 3 R S LR B TR/ MPa

BREWE/ % BEAD b 3 d 7a 28 d
1:6 0.65 1.79 3.41

68 1:8 0.45 1.18 1.87
1:10 0.31 0. 95 1.52

1:6 0. 82 2.59 4.66

70 1:8 0.74 1.45 2.10
1:10 0. 49 1.22 1.73

1:6 0. 80 3.06 5.48

72 1:8 0.74 1.67 2. 44
1:10 0. 50 1.32 1.87
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Table 7 Results of uniaxial compressive strength

of backfill samples in borehole No. 1

e
BSES HA/mm KE/mm gigfd’fa m‘“‘f’g/
1—1 55 110 7.08 3.0
1—2 55 110 4. 07 8.0
1—3 55 110 3.57 9.0
1—3 55 110 3.44 10.0
1—5 55 110 7.48 12.0
1—6 55 110 6.37 16.0
1—7 55 110 5.41 17.0
1—8 55 110 5.32 18.0
1—9 55 110 2.52 19.0
1—10 55 110 6.29 21.0
1—11 55 110 6.21 23.0

RS VHIRESKHAMREREER
Table 8 Results of uniaxial compressive strength

of backfill samples in borehole No. 2

BHE R/ /mm KE/mm gfgfl\fa m"“‘fg/
2—1 55 110 6.18 4.0
2—2 55 110 7.77 5.0
2—3 55 110 5.19 6.0
2—3 55 110 3.21 7.0
2—5 55 110 6.21 8.0
2—6 55 110 8.50 9.0
2—7 55 110 11. 23 10.0
2—8 55 110 6.76 11.0
2—9 55 110 6. 45 13.0
2—10 55 110 6.17 15.0
2—11 55 110 3.09 17.0
2—12 55 110 6.49 19.0
2—13 55 110 8.70 22.0
2—14 55 110 7.00 24.0
2—15 55 110 6.58 27.0
2—16 55 110 2. 87 32.0
2—17 55 110 2. 48 35.0
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