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Abstract

This paper mainly studies the differences of the characteristics of the host rock, host position, ore
size composition, washing rate, mineral composition and chemical composition of porcelain clay,
porcelain stone and kaolin in Youshui mining area. The main mineral species, content, structure
and characteristics of the host rock were studied by thin section identification; The particle size
composition and distribution of ore were studied by laser particle size measurement; Convention-
al washing method was used to study ore washing rate and the content characteristics of main
beneficial and harmful components in raw ore and concentrate; The mineral composition of ore
was studied by X-ray diffraction tests; The chemical composition of ore was studied by fluores-
cence spectroscopy; The characteristics of ore-hosting sites are studied and summarized by statis-
tical method. The results show that there are obvious differences between the host rock, host posi-
tion, ore size composition and washing rate between the porcelain clay (porcelain stone) and kaolin.
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1. 518

HEELER) @IS EREEE, TIREMAZ, HIgWHA Z[1]. mig -tz B TSR,
VR RRRIERL SRR T4 TR [2] . &+ (EA) M T Tk 3 BEH &y YRR 2 —[3]. EFER,
i b B CE AR DR, S SN K e [4] [5] [6] [7] [8], CEUCNEIE S K A AR
Sy,

FIKAT X e — AN d A KA T (BRI 516 A AL Fe AR i L A 2R, BoRE (%)
WS AR THRR Es £ &t e E AR EE 2 XA E TR IR, B IR BT A2 SR 1
YIRSy AR HOBRARE . MR ACCHUR S 2 R R A1, 350 R R IE A AL

AT IRAE 70 SERWIA I R, & &R, Mg LR ve i BR0 0A 1 226 254508 ALO;,
FEAHFH N Fe,05 F TiO,.

2017 SEVLPE R BB RS O EE T AKE (RO R H . 2% 735 E A S0 6 kR %
T AT FIAE B 2 R TR AR A T 1 k), & B TR T %S PR B AR AE 22 57 P K 9% SR
AR R DRSS TF Bt 72 7 e EMRHIE 22 7, NRIRAL R A R IR A S H 5 HIR.

2. frIXHbEEHER

B XK AL I A7 B AT R 0% 2R 1Y (R0 A3 iy 2 B 5 1R L AR B AR 1 s mi B P 3 R 5 02 [9] A k-
TFHALACAR AR KB = 8 — EATL PG A W iE 1 I B [10]. 32 5A PR 208 F B n AR A |
Fi e WADRR A ARG R AE . R A R EE s IR A i s IHRS i 32 29 20 bk o
WREBHER S, AR EZ Ak E B0 o fHER S . ARHEmAR, aRiEsnaal. £
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Figure 1. Geological sketch map of Youshui mining area
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Figure 2. Microscope picture of host rock
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Ted it : B FUSE AR REEH . JulRiE, FZEBHEKAET%). RHKA(20%). A5
(25%)~ A BB AL, SMEARA. SHA R AR, KRR N 0.1~02 mm. HKAZ
SRR, RRAHCCEIR. BRRIR, 2 BA A S KA KE 4 HRERNL, B a7 RN
0.1~0.25 mm, 5] A TRLIA],  J5 A e o0 AT TR0 o

HARRIBER B 2 BRI : B FIEEA A R RBRIRGE M . PotkiiE, FEHAHCA(36%). R RLL
KA1 (34%) . AHEQRT%) PEEAEIGW)HM. FERHATMMKSKA. /A, KiE KN 55~9mm, &
SRR, BOREIR, PRSP REARA R, RHCAREREA o B, SRR R R R A .
FRHRHSAT . AR R SRR, AT TR RRRLE], BT YRR K/ 0.2~2.5 mm, AR RPER],
SREVECRIE G, BAEREATB SRR E .

YIRS A R B BN EA A BRI JURMiE, REHAKAA2%). fHEKA
(25%). F155(23%). SR EALTEH3%). B=FFE%). BHAA B K. kiR 0.5~2.3 mm, #KAE
M RLR AR, AEETE, BE R BB, RHCR B BRARR. IR, B AR
HAA SRR, BDR, B4R 0.05~0.2 mm, ik 15mm, BRKE.
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Figure 3. Scatter diagram of buried depth on top and bottom of Porcelain clay and Kaolin ore body
3. BL. SIREH AT, RIERRERSE

WEHE V-2 58 AR B IRER (B 8 2% 2k)_ERSIEIAR L AT GEiH (5% 1), B R TR 487K 1.32 m,
JEMCF Y HER 24.49 m, AR TR 2 RALE .

Table 1. Statistical table of buried depth of top and bottom of No. VV1-2 Porcelain clay ore body
F 1 V12 SELH HHR. RREBRE SR

BIRES TR JEAR SR AL BiRs S THAR JEAR SR A AL
19 -0.15 -22.20 BN A 9 -2.10 -27.46 B
13 0 -15.85 EER A= 7 -0.25 —22.60 AL
15 -0.72 -23.50 2 WAL E 3 -4.00 -22.97 2 WAL R
11 -1.40 -38.96 ERLE 0 -1.90 -22.35 L NALE

DOI: 10.12677/ag.2021.112014 178 HuERR} =1V


https://doi.org/10.12677/ag.2021.112014

R VI S L R 13 /N WA LR AT Geitk (3 2),

PR 14.91 m, B4R BIRAF T 2 XLE K5 .

Table 2. Statistical table of buried depth of top and bottom of No.VIII kaolin ore body

F 2. VIl SEIETH AR, KIEBIRESITE

U AT AR TR P23 6.11 m, JERARCE

TS TR JEAR A A3 TS THiAR JEAR A A3
ZK28-1 —6.38 -17.95 4 WAL 2 ZK32-1 -11.60 -19.23 E RN =Rl
ZK36-3 -3.96 -6.91 42 RAL JZ ZK36-1 -15.16 -24.01 L WAJE B
ZKA40-2 -26.17 -31.06 2 MALJE T ZK40-1 -0.02 -13.64 4 WAL 2
ZK48-1 -5.82 -9.68 4 WAL 2 3 ZK44-3 -1.48 -11.51 A A2 R
ZK20-2 0 -17.59 42 RAL 2 ZK48-2 -2.32 -17.76 A A2 R
ZK24-1 0 -3.77 NAZ EFS GNZz90 -6.00 -8.00 AL 2 8
ZK28-2 -0.50 -12.70 2 AL 2

3.3. W A(L)4SE
3.3.1. RiFEFLRRK

K IL-1177 BEBEOCRAR I A B2 R 5 (5 ) S B i (5 A1) BEAT L FE 7 A A (5 3)

Table 3. Grain size distribution of porcelain clay and porcelain stone ore

#3 Ex. EARVHESHR

AT 53 Aii ELA7 (%)
Bt 5 R 24 F5% SRR (um)
=0.2 ym 0.2um<E = 2um 2um<E = 10 um

BT31-1 4 H+ 8.004 74,554 17.442 1.209
TC11-1 4 %+ 9.174 72.534 18.292 1.23
TC28-1 4: “w+ 14.268 73.277 12.455 0.949
TC36-1 4x “w+ 7.742 74.467 17.791 1.224
TC8-1 4 #w+t 12.945 74713 12.342 0.953

P A+ 10.427 73.909 15.664 1.113
TC36-1 2 wBA 7.159 73.327 19.514 1.304
ZK11-1 3 B 11.735 73.99 14.275 1.044
ZK28-1 B 11.462 75.057 13.481 1.008
ZK31-1 ¥ B 13.855 74.086 12.059 0.934
ZK8-1 3 B 10.612 74.481 14.907 1.072

iy B 10.964 74.188 14.847 1.072

BB AR RLE EZE AT 0.2~2 um Z (8], &8 &7 L2 73%~74%, & TR FEF4{E 9 1.113 pm,

BRI FEME N 1.072 pme &R AT 32 5 d i 2R 2H ik .
XF e U JEUR A i (L AR A TR S e AT A (2 4)
s R 40 pm DA 4RI R S A, (5 23.58%, <2 pm Kigh S EAY G 2.27%. EEALE 5~40 um
[ 5AG, &&d e 3.88%~5.26% 451k . SRR SR RLEEIE R, G Eigm . X &l
B R AT ST (3R 5).
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Table 4. Distribution table of kaolin raw ore size (<40 pm)
4 SIS TIRARIEE (<40 pm) DR

4% (um) <2 <5 <10 <20 <30 <40
PARFR 43 i LL A5 (%) 2.27 3.02 4.36 4,79 3.88 5.26
RiT(%) 2.27 5.29 9.65 14.44 18.32 23.58

Table 5. Distribution rate of the size composition of kaolin raw minerals

® 5 BIRTET T IRESERR

5 E(%) PR S

2 (mm)
s+ Hzkt A i3 it Bkt L PEE
>1 2 6 91 0.42 1.2 9.63
1~0.75 2 9 0.5 88 0.41 1.76 0.21 9.13
0.75~0.50 1 15 1 83 0.58 8.50 1.34 24.7
0.50~0.30 1 21 3 75 0.58 12.02 4.13 2251
0.30~0.20 3 28 11 58 2.18 19.53 18.47 21.19
0.20~0.10 7 36 22 35 2.95 14.81 21.78 7.56
0.1~0.07 14 39 28 19 2.72 7.25 12.49 1.84
0.07~0.05 19 49 20 12 3.83 9.48 9.29 121
0.05~0.04 34 37 19 10 5.43 5.71 7.02 0.81
0.04~0.03 52 27 16 5 8.46 4.25 6.09 0.40
0.03~0.02 64 21 13 2 18.66 5.92 8.77 0.29
0.02~0.01 71 19 8 2 23.11 5.97 5.99 0.34
0.01~0.005 78 14 6 2 11.31 1.97 2.07 0.16
0.005~0.002 83 10 5 2 12.07 1.41 1.65 0.16
<0.002 91 3 4 2 7.3 0.21 0.72 0.09
JEH" 22.46 23.3 9.69 44.46 100 100 100 100

MF 5 AT E Y, e R S AT YRR A AT R . = R AE 50 pm DU AR,
86.43%, 2 pum DL RGN 7.3%. FHR, A9 FEHAAE 0.1 mm BL AR 5 94.75% ., H = BRI A
5B 23 AR AR, E AR 50 pm~0.5 mm FRoRiZR o 7E 50 um LA R R T, B 2 B 25.44%, KA 32.31%,
AP 5 2.25%.

3.3.2. iGRE
K H VeI G 325 H )% & AT s 3 TR TR R 13 7T (2 64 £ 7).

Table 6. Results of porcelain clay washing rate

6. ELERRERK

B SR A (%) YR T AL(%) JEEW‘—E ;Eggﬁ% *ﬁj‘—i Fve
Al,0; Fe;0s TiO, Al,0; Fe;0s TiO, H(g) H(9) H(9) (%)
%1 17.41 0.60 0.04 24.96 0.60 0.04 187.6 110.6 77.0 41.04
) 17.28 0.60 0.04 25.50 0.75 0.04 207.0 116.0 91.0 43.96
%3 17.14 0.65 0.04 25.09 0.75 0.04 198.0 111.0 87.0 43.94
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Continued
-4 17.96 0.65 0.04 24.54 0.80 0.04 190.4 87.0 103.4 54.31
%5 17.28 0.90 0.04 26.60 0.80 0.04 210.0 1125 97.5 46.43
%-6 17.82 0.75 0.04 23.58 1.10 0.04 197.5 97.0 100.5 50.89
&7 17.82 0.75 0.04 24.48 0.85 0.04 195.2 102.0 93.2 47.75
#%-8 17.69 0.65 0.04 22.21 0.70 0.04 204.0 125.0 79 38.73
#%-9 17.83 0.65 0.04 24.54 0.75 0.04 2035 112.0 91.5 44.96
%-10 17.14 0.60 0.04 23.58 0.65 0.04 186.1 79.6 106.5 57.23
%-11 19.75 0.65 0.04 25.78 0.65 0.04 209.5 90.0 1195 57.04
Ty 17.74 0.68 0.04 24.62 0.76 0.04 2188.8 1142.7 1046.1 47.79

ELE VR IL 11 M, WTEER N 38.73%~57.04%, TIJMH 47.79%. JEH Al,05 fhfi
17.14%~19.75%, “FH10L 17.74%, K0~ AlLOs fhfi 22.21%~26.60%, “FY8AL 24.62%. JEH™ Fe,Oq i
37 0.60%~0.90%, “F-341 i 132 0.68%, ¥57 Fe,O3 7 0.60%~1.10%, P-4 iz 0.76% . JELH™ TiO, i fZ 0.04%,
FEH™ TiO, iz 0.04%.

Table 7. Results of kaolin washing rate

F 7. BIRLEARRLERR

o JEA T (%) T PEAEH A (%) %ﬁfﬁ i%ﬁ% *iﬁﬁﬁ I
AlLO; Fe,0; TiO, AlLO; Fe,0; TiO, () =(9) =(9) (%)
-1 15.86 1.56 0.20 36.20 2.19 0.21 444.5 2735 171.0 38.50
-2 15.17 1.44 0.18 25.86 1.56 0.20 463.5 361.0 102.5 22.10
-3 20.34 1.25 0.20 34.82 1.44 0.21 4375 302.0 1355 31.00
154 15.86 1.56 0.20 32.07 2.81 0.21 526.5 426.0 100.5 19.10
P 16.81 1.45 0.19 32.24 2.00 0.21 1872 1362.5 509.5 27.22

s TR RRE L 4 1F, VEYEER N 19.10%~38.50%, “FHME 27.22%. JRH Al,0; i fr
15.17%~20.34%, “F-¥IH17 16.81%, F5H™ Al,Os it 25.86%~36.20%, “T-14 A7 32.24%. JRH™ Fe,Oq kit
£ 1.25%~1.56%, “F-HI5hfr 1.45%, KB~ Fe,Os fhfy 1.44%~2.81%, “FHEIHAL 2.00%. R TiO, s
0.18%~0.20%, “F-¥5h47 0.19%, HiH TiO, fhifir 0.20%~0.21%, “F-¥Ji1r 0.21%.

3.33. WIS

KA 2 MAARRHA B A= 1 X pert Pro B4 X SR 2R AT O B T RE S B ST RE A e
R (% LR BHATARI . % L5 R B A BN AT 95 (49%) . =il A1(30%) . = BE(19%) %% . KA )5
W B P RN A TE(55.5%) milE £1(12.5%) H=BE(1%). MAHS A (5%) 5. mk RN £y )
[LAVA B DE(52%) . mil& A7 (22%) HKA7(9.5%). #HK A1 (6%), B2 BH(5.5%) H = BF(4%) 2% (14 4).

3.3.4. WEMS

KHI Axlos eSO R LR AR IR ET AVEBERE D (& 1R BEAT 22 B M (5 8).

XU R PR (R 1T S O T (R 9)

H17% 8 MIE 9 W, &4 B Rl 1 J5 SiO, & BB, VA BEJ5 B ST Si0, & Bis A 1K,
B 9%. ml LKEH SIO, & EFFRHIE, FFiFIL 33%. Uil L5 m b S ok & B8, 1%
SRV VE T 12 DR e R R BRI B TERUBRL, KSR ALOs s ELERTHECK, THIE 94%. T# LR
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WA TER AR & B, ARG T AN RE A A B A AN R, RS AL Os fi AL 38 T AR BN,
ThiE 16%.

(@) &t (b) =%t (c) &fH
Figure 4. Pictures of porcelain clay, porcelain stone and kaolin raw ore
4. &Lt BA. SREETER

Table 8. Main chemical composition of porcelain clay and porcelain stone

#8 Er. ERETEUFEMNFR

BT (%)
FE b
S|02 A|203 Fe,04 CaO MgO K,0 Na,O TIOZ MnO Zr0, LOI
&+ 71.19 18.97 0.90 0.01 0.29 2.22 0.10 0.09 0.09 0.02 6.10
BH 76.51 14.72 0.76 0.07 0.28 3.33 0.55 0.08 0.07 0.05 3.56
it 67.10 22.08 0.97 0.02 0.33 2.30 0.08 0.08 0.07 0.02 6.94
Table 9. Main chemical composition of kaolin
#9 BIREEENFHNE
2 BT (%)
b
SlOZ A|203 Fe,Os FeO CaO MgO K,0 Na,O T|02 MnO P,Os LOI

SR 72.46 16.72 1.23 0.32 0.06 0.13 4.20 0.23 0.16 0.08 0.0036 413

it 48.39 32.42 2.02 0.40 0.29 0.23 2.75 0.16 0.20 0.07 0.023 12.25

4, L5ip
AR XL (EA) S @ L0 IRE J5A . W50 A ORI A Ve 2R S5 R 22 57 [ 15]
IR 10).

Table 10. Difference of geological characteristics between porcelain clay and kaolin

*® 10. AR XEL(ER)SEIREH R FFFEER T

# 5tk
Ho BRFAIE

HABLA NS

B (R R A NTEM A, ik oy P AR Bk
A RES Fe LRI RN A (R A1) TRHER BRI AR & A —m BN, A aEHER
Ve, A RTINS H R

A E AL AT KA e 2 AL BHNBEANENMWE, w3 2 T2 K2 s
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Continued
EEMEAEY RS EESAAT 0.2~2 um 211, & & 54
Y ~ = A NR SRR, &
T E L R N T3%~T4%. &t JHA" 40 pm LR 4Rk & B, ik

23.58%, FHTE 5~40 pm [H] 5040, 8 & HTE 3.88%~5.26%
251K, o

B EE WA A DE(49%) IR (30%). H= B
(19%)%5 . EAJET FET WHM A T(55.5%). it
Sl %ix FERAE, KAMERAET AR (12.5%). A=FHRI%). MEHA (5%)5. mig Ry 3%
WA RN BE(B2%) FlE A (22%) KA (9.5%). RHK
Ti(6%), EZHH(5.5%) Az FH(4%)

JRH Si0, & i (T0%Lh F), FEH U

JER A2 RS 43N ALO;, A FEH 4N Fe,05 1 TiO,

B (BA)E FeoO3 Al TiO, & EMRAL T # ik /77"

B VR E(47.79%) B . = T 08 VAR S (27.22%) . 458
VPRVE TR S R A DERLBUR 25 Bk, KSR ALO, i
by FEGE IR T % BRALR ) REARTFFEE K, THIE 94%. T4 - S5 7 SE L Am b & B v
FE G T VEASREAT 20 25 B DA ABARL, K5 ALOg Sl 3L
FETHHXTEN, THIE 16%.

1) BL(EA)EE A ARG . md LI R A Dy 4RI BER B 2 RELE o A R iR A
HAA —aBHE R A .

2) BABAET BN 2R E . S £ WA T4 XA = 1) .

3) BAMBEAEH R EE AT 0.2~2 pm ZJ8], &G AN 73%~74%. @ik L5 40 pm LA
YIRS AR, b 23.58%, EEEAE 5~40 um (A0 A6, &5 ELAE 3.88%~5.26%(8] 254k

4) B VER(47.79%) W] B T s PR (27.22%) . AL GEVE TV T I b R AR i Ok
WKL bR, AEH ALOs SALFRTHER, THIE 94%. 1M IR A S A Bk & R Em, LR Y A
BEAT LB A SE AR, K50 ALOs S AL IR THANT &N, FHIE 16%.

E&WH
AR AR S TH VLA B BELAKEAE LT VEE” (9'5: 20170035).
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