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WA A 45 MgO 847 20.53 % ~21.38%,
SR 20.87%, BHEBN 1.47%, BHI
S8, BEHM SI02 TR 041% ~2.71%, F3Y
TR 1.87%, TR H N 4.63%; K:O+NaO &
B 002%~022%, FHEE0.15%, THREA
52.38%o

6 SHESMT | SHHEE, 51 S5 FKE
FATRE M. 6 5H K MgO FifL 20.41% ~ 21.43%,
S 5 & A7 20.87%, B RAEN 1.65%, BA»
BAR, SIEB143% ~28%, FHEE
247%, A b & BN 2074%; K:0+NaO & B
0.03% ~ 0.11%, FHETE0.06%, ZHREN
42.57%.
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Iz 2R ERER, REEHERET.

A¥: BRAR, ERFBAUESEER
HIRApk, 58 5% Kkh.

A= 8= A=BEXEHE-BEAR,
BRGUMA PN FRESEHIR, LB, AW
HEERE, AABRENAR;

HEA. AHKA: REE=Eh, S8EM -
L&

222 W AMGEH. WS R RARHE

TARFEAKAA - KEREATAKRES,
FEFYUBRMANBEAH, T8 % £, HIRAAE,
BE4% L, B WABREWDEALT Y, &
B 2%+,

T ASHARIRERE N, FRBERKRZRSE
o AW RAPIRE. EREERE, —K
AHEERWEMHERRAE. S>EFLEKRE.
Ml ERTYEFEUBRERK. BRRSHAT
B = A i ER A E] .

223 T ALERGS

ERXKBEAZAREET HRETE MgO Mfr
20.00% ~ 21.66%, “FIIEANL 20.84%; B TFE SiO2
ER041%~299%, FHERE214%; B TRE
K20+Na:0 & & 0.02% ~ 0.30%, FHEE 0.11%.
MgO RO RE 1 SHhAN 1.47%, 6 SH RN
1.65%, JBmAIZE SRR K.

WEEDRA (R, TABPEFHS SO
E8 085% ~2.10%. K20 H& 0.05% ~0.11%, Na:O
& & 0015 % ~ 0.026%, AlLOs+Fe203:+Mn3O4+SiO:
&R 1.514% ~ 2.926%, HWRFEHREBEATAK
BENTIHAEER.
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Table 1 Results table of ore chemical analysis
FE Si0, ALO; Fe0;3 TiO; CaO MgO KO NapO SO3;  POs MmOy ClI° BRERE HA
1 1.57 044 040 0009 3038 2078 0.11 0.020 0.024 0.005 0.008 0012 4545 H4k
2 210 042 040 0009 30.05 20.78 0.090 0.026 0.027 0.005 0.006 0014 4537 W&
3 3054 480 1.64 0009 20.18 11.18 1.60 0054 0.020 0014 0.007 0018 2924 XA
4 085 030 036 0009 3068 2092 005 0015 0040 0.006 0.004 0013 4597 F &
5 1194 009 034 0009 2751 1858 0.022 0012 0.038 0008 0.003 0018 4060 XA
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RWBEEEAKEET K, BEFAKL
A—BET. REESEREEEERRE,
EEREY, FEHEURERRAE, BEE
HRK, ARBRATURA, HEMNFE, T
ENETIFE.
FRRESTRERETNE, ERERE
GREBREZEREE, FREYNRBRARER
WEAZEREET K,
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BEIZHREROEGRXET XERIRE
BREHYHES, TEXENABERABAZERE
&, FCREREH, SURKIE. #4 Mg0 TR

i1 20.78%, SiO: FIIE R 2.83%. K20+Na:0 F35
EE 0.099%. FRIERRRKAFITIEGEEF
TE. TERRITREMOT AHITHERE, S =0
RATFHaa. EIT. X- FRETH TR
FER BB £ 2805 100 um % ; 7 ABREBAR AR
10 ~20 mm; §RAAGEFEIRE. ERRLMNEFER
50 FREE 20 ~ 30 mm.
4.1 WRLERSY

REF -0 AiRFEHES D 100 g, HEEL
idid 100 pm REFE, BT 105£5CHRTIRE
R 2 h, B, ETFRES, AHEZRRF
. FIAEKER X- FLFEAENTH#TH
BN ERNERS T, BHNERDE 2.
FTOARSTERNAZASEL 96.13%, T B
AEERRN1.0%, BREEHN 2.83%.
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Table2 Ore chemical composition /%

MgO Ca0O AlLOs Fe O3 SiO; K20

NayO TiO P,0s MnO Zn f b1

20.78 30.46 0.056 0.178 2.83 0.016

0.007 0.017

0.0082 0.058  0.0069 45.50

FTAREAR, PERRAE. EIANT ¥,
FIRRAH#BENET AMRATUEY, 8578
B, ¥k, BRAXNRYS, SREN, &
FLFE 50 ~ 300 pum Z [d].
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FERGMESTT ANASBIER. AF
RAEABIBRPSRES MR, £ B MgO
CaO, HMBRMI5EA:

MgCO:s - CaC03=MgO - Ca0+2CO: |

FERER LR ST i, BHRE
BERHARME F—RHREET7761C, HE
BAT AT MgCO: M REBE, EZRAER
901.4°C , WBENT AP CaCO: I HREE,
RELNKRERN45.4%, XELEFFIT BN
K1 B E A —B
4.3 fEpElie

ERBE%G T AR 7# N CaO M MgO &
&, FEASRESFKRXNBEHIAR, TRE
EFEAPEETERE & BERR AR BB A

7, WAKE10~20mm, BEF 100 mL EMF,
SRMEBFL 80 go BERRIVERE RES FIFA
H: IBREEEEE: 1050°C. 1100°C . 1150°C , Bl fa):
30 min. 60 min. 90 min, REERNEK 3.
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Table 3  Results of hydration activity of calcined dolomite

K REBE AR E SR

il /IC /min 1%
1 30 36.13
2 1050 60 36.17
3 90 36.57
4 30 36.39
5 1100 60 36.65
6 % 36.63
7 30 36.4
8 1150 60 35.84
9 35.78

MEIERTTH, BIFEFZMHF 1100C, 60 min
KAEME R, ABERERRBHERLEY
X A e A
44 WRBERAL
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it BE¥E 40 : Ri=W-0.5/W+5.0 X 100%
K tb: Re=W-0.1/W+0.5 X 100%
e TR RN AT B AT RS, BREE
9 1100°C , 18R E 60 min. RILLEERARE 4,
F4 TARBEMNEERR

Table4 Measurement results table of ore thermal strength

il
BRE WEH sangp | ERRAER/mm
+5.0 -5.0+0.5 0.1
1w HE/g 52526 104.08 22.73 19.86

RIEBRI4GER, HHEBAH WEBRHY
Ri=382.83%, KLt R=15.66%. % BRIARER IR
EE,

4.5 EBkidiE

REXAMERABREEAZ A HERNER,
HbBEA A NAE 20 ~ 30 mm M7 4GB
JERTEE, WE/NT 150 pm; BEBKAIE A HIRLE Y
/INF 125 pm, HUERGSITERR S 6.
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Table 5 Chemical composition of ferrosilicon

Al Ca Si Fe
0.16 0.18 74.14 25.52

&6 WAWFMT /%
Table 6 Chemical composition of fluorite

CaF, CaCOs3 SiO2 Fe;0O3 P S

97.22 0.12 2.07 0.11 0.026 0.058

BBIRAZ A B SRk —EELRE,
RZ%EHIBEHN, REENANEATE
BIARE, EKEAERE, HFUEREBEE. KA
BESEREBRBIXRLR T,
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Table 7 Result of pellet test

W EE HERR ®HE HE ®E R

4T Xx10%Pa  /mm /mm /g /{gem®) WERE
1 1.0 1824  22.64 9.56 1.67 1 K
2 1.5 18.24 22.32 9.76 1.67 1 IRBE
3 2.0 18.24 22.05 9.84 1.71 2 IR
4 2.5 18.24 21.43 9.71 173 BIRW
5 3.0 18.24 21.10 9.76 177 B
6 35 18.24 20.86 9.84 1.81 E2/4:

4.6 TIFERE
BEYIPRBME T ERE XFEE~R
EHeiR]REE N 1200C, &R 6N 45 min,

75min 1 90 min, ¥l E =B R EEKRR. B
P M##E 1200C, IMABREEHMHEST, 410
min J5, EREHNATIAE SPa. EFRIRKEIE N
#8 Hl.
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Table 8 Test data of reduction

Ree offE] . , %}/ E Wk & Fl A i
He f?m;] KE/g BE/g Jr/%%% * /‘;fz$ % /% ﬁ/?/fé
1 45 67.37 55.80 10.68 82.4 70.4 1.32
2 75 7059 5762 1170 861 737 18
35 90 7453 6068 1291 900 7.0 126
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Fig .l Curves of magnesium yield and utilization ratio of silicon
with time

HE 1 ATUEY, BEERMANEK, &
WERZGRE. &R 45 min, BRFHRNRIK,
EJFE#AT 75 min J5, SRERE T RIBENES,
SERERIR R A, BRRREKBE, ERERBHET
B 90 min, BEUKIRIEF] 90.0%. SEWEMM K
BARE, TR L R e ) B KT B,
B KBHEAMRT R

B X IE SR SR B BRAT T AL FE R AT,
AHTERRE 9.

®O MBLFERST 1%

Table 9 Chemical composition of crude magnesium

Mg Al Cu Fe Ni Mn Pb Ti Zn Si
A8 00032 00032 0.032 <0.0005 0.017 <0.001 <0.0001 0.013 0.011

5 78I hA AR ITEN

(1) B A& Mg0 20.78%, CaO 30.46%, fE
BRI R RILEEE T 2Bk, BAEKREITE
P AFEBEMA. Fe0:+ALOs & & <0.3%, A LL
FRIEER R ERBPAFERESLEY, A&
EREPLEE, AREmERANREH, TURIEE
RS2 B R BOER R B I SR .
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(4) FATE1050C, 5% 30 min FEHEEP AT
CLiL 3 36% LA b, Bl E I8 B i FH 0 A B et fa)
B, KUEERERRETFE, R ARG
BEGEBT, BRFE=EH.

(5) MREFE R FTHA, =LiE JFaEL 3
45 min B}, BWEATLESI 82% LA L, EKER
B E, ERBANBEEA, BRmEWETLLE
F) 90.0%, RPFT AERE RIFHIERM;
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J.%I. (8,13,14]

6 % #®

(1) FEERR™H, FiAS5EE™R—2.
BoEMm. yRE—, A4H5, BEERE, £
WER BB, vihERRE, RETEXRTXK.

(2) AW KRAT BESTRES, TTHEE
BX, BESRE, ¥ aRuEhgss, §F
TREGERRE, XTEKEFRT2ER.

(3) FEMIEAREEFIAERA, ZAEH
KEET MO, CaO FEBED, RBEE; BE
BzAERENEENEEEA, RAREEN
KM, TRERRRET. ZEWH, %F A
HEREW B RILEGRE K.

(4) B W — P #AT M7 HI8IE, FFXR

TEERL, BEFAANERURERE, BT
L

B Wk

[1] B . LA XK RE M) LR :HHEHR
#t ,1989.669-671.

(2] E0eF , BFH . RPFLMKEEORZEHRRFER
®H H M (1] LB L BRIEF 2013 (4): 75-78.

[3) FRHEAR® , BRF, 5k 8tk & . LA EERE ™ KA A (M)
KE : WA RS ,1989.

(4] B . LWAXRKEAZERFATRSE Rl KR+
B2 SR T E 0L F S BN, 2005,

) BE. LBREREAZERERRRET ZRIL([I)
A E BT ,2016(2):34-36.

[6) B3¢ . LWAAREBAOKGEQZET RKERARE
(7). EEERERT A2 ,2011(6): 124-126.

MAR . BEXA. UREEFH. LR HHEDBK
3t ,1986.165-170.

[8]) ¥, AR . REAZARILEZELR J). FETF
14 ,2015,31(6):32-38.

(9] PR . &ML TEMA D). LTERE,2011,3(34):
1-4.

[10] GAO Feng,NIE Zuo-ren. Assessing environmental
impact of magnesium production using Pidgeon process
in China[J]. Transactions of Nonferrous Metals Society of
China,2008,18:749-754.

(1] #BE . EREHERL SR M]. K PRI
REFHRRAE ,1996.

[12) HOE, BFR . AZAEFERENIEHANL &
ERK 4] ,2006(9): 64-67.

[13] MENG Shu-kun. Report for the magnesium industry of
China in 2005 [J]. China Metal Bulletin, 2006(21): 3-10.

[14] Mordike bl, Ebert t. Magnesium propertiesapplication-
potential[J]. Mater Sci Eng A, 2001, 302: 37-45.



53
2018410 A HAETFTF: WEHLRASUOZLREES RRARIERY &0 LA F LS R 5]

Study on geological characteristics and ore processing and utilization
performance of dolomite marble deposit for magnesium smelting in
Majiagou, Shanxi

Sun Lianyu', Liu Jishun', Kang Yalong?, Wang Tianguo'
(1.School of Geosciences and Info-Physics,Central South University, Key Laboratory of Metallogenic Prediction
of Nonferrous Metals and Geological Environment Monitoring,Ministry of Education,Central South University,
Changsha, Hunan, China; 2.Sichuan Institute of Nuclear Geology,Chengdu,Sichuan, China)
Abstract: Dolomite marble deposit for magnesium smelting is a new type of mineral discovered in Majiagou
mining area in recent years, and its potential development and utilization value is a key point in the study of
geological work in this area.Through the detailed field geological survey and research on regional geological
data, the geological characteristics of the dolomite marble for magnesium smelting are expounded;The
ore dressing and smelting experiments are carried out in order to evaluate the utilization performance of
the mineral industry.Comprehensive research shows that the ore body is layered in the second member of
Yujiashan Formation, of the Zhongtiao Group in the Middle-Lower Proterozoic.The main ore body is thick
and stable.The ore distribution is concentrated, and the grade is uniform, and the content of harmful elements
is low,which is very beneficial to the deposit exploitation. The content of MgO and CaO is moderate, and the
thermal strength is poor The calcined dolomite has relatively stable hydration activity in a wide temperature
range,and it has a good yield of reduction magnesium.Therefore the ore properties meet the requirements of
Pidgeon magnesium smelting.
Keywords: Dolomite marble for magnesium smelting; Geological characteristics; Processing and smelting
test; Performance of industrial utilization; Pidgeon magnesium smelting
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Experimental Study on the Beneficiation of Graphite from a Refractory

Scaly Graphite Ore
Xiao Jun, Dong Yanhong, Yang Jianwen, Chen Daixiong
(Hunan Research Institute for Non-ferrous Metals, Hunan Provincial Key Laboratory for Complex Copper
Lead Zinc Associated Metal Resources Comprehensive Utilization, Changsha, Hunan, China)

Abstract: In view of the properties of a crystalline graphite ore in Henan province, an experimental study
on ore dressing was carried out on the basis of technological mineralogy. The dissemination size of graphite
in the scaly graphite ore is fine, and intergrew with easy-floating gangue. On the basis of exploration test,
different condition test and contrast test were carried out. According to the characteristics of the ore, through
the conditions of test and comparative tests, determining the stage of grinding process. The comparative tests
of different types of collectors showed that the study used the emulsified kerosene to recover scaly graphite
and superfine stirring mill to improve the grade of concentrate in the re-grinding operations using sodium
silicate as inhibitor. The closed-circuit test results showed that while the run-of-time ores have 6.83% of
fixed carbon, using the process of one roughing one scavenging six cleaning , the carbon concentrate contains
93.70% of fixed carbon and the recovery rate of fixed carbon is 74.38%, which has a certain reference
function for the same type of mine .
Keywords: Scaly; Graphite ore; Ultrafine grinding; Emulsified kerosene



