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Table 1 Multi-element analysis of the graphite ore

P20Os KO0 CaO0 TiO2 MnO V20s SO3 ZnO ZrO:
0.135 0.755 6.76 0.579 0.46 0.026 0.121 0.251 0.016
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Fig .2  Stripped graphite photograph
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Fig .3 Embedded diagram between graphite and the metal ores
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Fig .4 Embedded diagram between graphite and the non-metal
ores
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HERR, MR E, B2BHHTAE (BE)
WA, B4R M A S AR
FIU 4R

BERR &5 8% ~ 10%, ZEEEKIR, 54
SEHUNREAR , TP 2A A A .

FINA SR 8% ~ 10%, P4 ikl EkoR,
KZ 5ARMAR, b8 A R AINABRAE.

Hzaf & & 3%~ 6%, FiE%)0.6-2mm, K4
HEDEY, 5A85MELE.

BAREEL 1% ~2%, FEL01~1mm,
ZURREI (WE4) |, 5H80E.

BT ERT FIR BT S RN 1% ~ 3%.

2 #®wH FHER

B AR L YRRy, EHTYa
SRRAT R Al HAN 5], SRKAT YImEAR - B
SEWIKAT AR, REENZT AT
BB BOE . TS %A S 3T T AN F B
WA ARG VFIER I R K LR T2 RS
RIGH o
2.1 —EREEH AR R AR IR SR SRS
2.1.1 — BB B S5

NT AR A RS KA Pk B Ak iR
B, T HORRR A SR B K A5, DRk Y
BB M BOERIAR, B A REY#ITT —
BB ML, BS540 1 kg (-2mm) JEE, H
XMB (240 X 300)mm & B 73 5l BB AN [F] I [a] , B5
W RN 55%. %I E S AT B 40 L. L
545 1 L 6.

- IR AL gt

T
3 ¥5440 100
37x241 100
% ik

v v
PG LT
B 5 —ERETMEESE

Fig.5 One-stage grinding fineness test
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Fig.7 Effect of the collector diesel dosage on the index of
roughing concentrate
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Fig .8 Effect of the foam agent 2* dosage on the index of
roughing concentrate
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Fig .9 Effect of pulp concentration on flotation index
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Table 2 Two-stage, three-stage and four-stage grinding fineness
and the technical condition of flotation
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Fig .10 Effect of two-stage grinding fineness on flotation index
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Fig. 11 Effect of collector dosage on two-stage cleaning
separation index
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Effect of foam agent dosage on two-stage cleaning
separation index

BEEREAAERN, BeksREz
K, EIWERBEZEM, 2* WK FEENB 20 g/t 3
INE 25g/t B, KEHVE Mk B YR A 91.52% 3 hn F
91.61%, BEIWER{UIGINT 0.09%, —BEN 47
PRAER R FEIN EZRBANHERTAEN, ¥
RN ENEE 2 mAEE N 20 g/t.

(4) BERBLRER

¥ BN 40N -0.074 mm 80% KIS 7E
WFIFE 80 g/t RIIFIFH RN 20 g/t MR LR
BT, #ITEERERE, AFRESRETE
FB—RKEERINE, BRIVKEEARMS, Lk
R ALK 3,

* 3 HETHEREABKRER

Table 3 Test results of regrinding times of roughing concentrate
. o b= BEEm fEdERE
BiRRE mRER % S8 /% %
s KRR 55.67 33.61 85.02
Ui —WFERT 1378 10.39 6.5
TURREERERY 4538 38.43 79.24
TIREREY 1029 12.37 5.78
=BT 39.72 41.28 74.49
ZIRKEIERT 566 18.43 475
MKASIERET 374 42.57 72.23
VIRKEERY 232 21.45 2.26
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Fig .13  Effect of three grinding times on concentrate index
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Fig .14 Effect of collector dosage on three grinding concentrate
index
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Fig .15 Effect of the dosage of the foam agent 2¥ oil on three
grinding concentrate index
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BEH 43 2 WA BN 10 g/to

(4) FEBIRBERER

Xt R ZBREBT R IT G R LR,
ZRNE 4.

R 4ZIRET BRI R

Table 4 Test results of three grinding times of two-stage
concentrate

fedvr= BEEm fEdkERE

1% 58 /% 1%

Cowee TIKFEIEKEET 6826  56.49 93.42

wig —IRFEIERT 3174 8.56 6.58
Coogen _IKFEIERED 5548 66.69 88.98
— KK ZIRRERY 1278 14.33 4.44
ZIRAEI%

Wisxg  RER

ZIREERT 5142 70.48 87.18
ZRIEIERY 4.06 18.33 1.80
owse DURKSIERET 4931 72.04 86.05
PRk WARFERED 2.1 22.12 1.13

BEE RSB R B G I, & 2 Bk & B E T
i, AENV E R FETRER, 3T T JORSGE f%
PR IERET B ek S BN L= REEEMT
1.56%, BEEM, RN 2.11%, BV BB H,
N 22.12%, FEEZRIBTHRAEARBWE, RE=
BB P BT SO, R R T S AL
70.48%, YEMVENMRZEA 87.18%.

2.2.3 TUBR BB 4R RIFE R LR R

(1) MUEREBY HELRER

HT=BREV RV EER S ' 70.48%,
ATREAREACKSE, FREN=ZBREBV BT
BERE, NEMELRERNLAE 6.
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Fig .16 Effect of four-stage grinding fineness on concentrate
index
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Fig. 17 Effect of collector diesel dosage on four grinding
concentrate index

BEERUGIHEENE M, BemsEMZE
&, EREBEZ M, E2L/MIEFKHEST
20 g/t Y, [N EAEE, FUIUBRBEY gLk
HHAEERN 20 g/to

(3) EEFIHELRER

B ER 4 E -0.074 mm 70% FI A B
1T T EEMRERIAEER, 2 AR A A2 gt
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Fig.18 Effect of the foam agent 2 oil dosage on four grinding
concentrate index
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PRI AT AR IR R BE S, KRR S.

5 ZHEVHEMEEIMIRER

Table 5 Test results of four grinding times of three-stage
concentrate
e =% BEER  (EERE
1% E& /% %
—RKEERER"  68.26 56.49 97.59

RiERE  RAR

Ik —RFEILER  18.89 8.93 2.41
e RFREERET 7133 94.29 95.44
e ZIRKEIREY  9.78 15.67 2.17
— e SUOEIEFEDT 6837 97.54 94.64
=i SRR RET 286 19.68 0.80
TUYckb TUKFELERED  67.34 98.63 94.25

TRKERD 103 26.56 0.39
BEE R IR RB G, FER[E E ik & B iR
Rm, EWCEREH R, 31T YRRz,
Elg R REE, BMEEMR, U8 1.03%, BF
LB, M 26.56% , 4557 IR AT LA K B E,
SRR ORI EARR, ReUREY
T SRR, WERIEREY RN 97.54%,
B B YRR g 94.64%
23 iRy ks
HTHUE R Bk BERARRIK, 80.77%,
EAERBT =R, 773.82%, AREAER
W, MR #T—RAKER. AEEMAE
Naogt, 2 HABN10gt, HERAK6. FHikk
W ERALA 6.33%, FRHENERET IR B 3 — B AHE ;
FERY MR, DT Z kA,
+z 6 FUEXLWHER

Table 6 Scavenging test results

PR M e B & B Ak E g %

(=]
PR % 1% 1%
FikEr 0.57 6.33 0.05
HEEY 99.43 0.73 0.95
it 100 0.77 100

24 EEIZREE

WAL R B E T B BOE A 0 B AR Sk AN E
AT, 18 & BEY 4 KA B HF
AR, BRAHFEARTZHRELE 19
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Fig.19 Recommended flowsheet of praphite beneficiation
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Table 7 Test results of flotation flowsheet

0 FEE FEERER Bl
PR % 1% %
BT 4.50 96.55 69.29
RBREY 95.50 2.02 30.71

it 100 6.27 100

BAFBLGBRRETNESKRS EE R
96.55%, T T m KA E=AEH Fr#E (GB/T 3518-
1995) U9 oh it [ 52 Bk 94% I E R, Bl EA
69.29%.

AT H—PHEMERLREY B, XMix
FERBEAT T SEM (HiERTFEME) o, BE

[ 20 S£EHER /Y SEM
Fig.20 SEM spectrum of the final concentrate

BREKET PR BEREFNESHTR, KA,
B BKZM 100 pm A4, BN 30 pmo
3 % %

1) B RS IETWESNRYA, ARK
R ERABARYS, SHEY IERAETY
AENBEAR. ik, LEBHEAE, FHUNEXAS
BN £ BEIE T ZHE.

2) BB KFEXFERR, #BER
BRURBE . — Y% —kB%E. LIRETE
TERR, BRAFAARBY WEERSEEE
96.55%, T T mbA SR ARdE (GB/T 3518-1995)

ot [ S B 94% BIESKR, BEIRERN 69.29%
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Study on Process Mineralogy and Concentrating of the Graphite ore in Hebei
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Abstract: Thanks to has many excellent properties, graphite is widely used in various industries. However,
the natural graphite often contains many kinds of minerals and cannot be directly used. Therefore, the
separation and purification of graphite is of great significance. Based on the analysis of the properties
of the graphite ore in Hebei Province and the principle of intensive utilization of mineral resources, the
technological process of multi-stage grinding and multi-stage flotation is proposed to recover the target
minerals to the maximum extent. After four-stage grinding and nine-stage roughing and concentrating, the
fixed carbon content was increased from 6.27% to 96.55%, which was higher than the requirement of fixed
carbon in high-carbon graphite concentrate standard (GB/T 3518-1995), and the recovery rate was as high as

69.29%.
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