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Study on Flotation Technique and Thickening and Dewatering

of High Grade Pyrite Concentrate

Speciality: Mineral engineering
Name: Hong Yangjun

Instructor: Professor He Tingshu

Abstract

Pyrite concentrate is one of 100 categories of important chemical products, which
is mainly used to produce sulfuric acid, and partly used in agrochemical, medicine,
explosive, metallurgy and oil industries. In this paper, based on mineralogy, the flotation
technology and reagent system for producing high grade pyrite concentrate by using the
pyrite concentrates with the grades of about 46% S and 48% S from Da Plant and
Huaguang Company respectively in Jinduicheng Molybdenum industry Co. Ltd., were
investigated, and the dewatering properties of high grade pyrite concentrate obtained
was also studied. ,

XRD and SEM analysis showed that the mineral constituents in pyrite concentrates
from Da Plant and Huaguang Company were basically same, the main mineral was
pyrite, while secondary minerals were chalcopyrite, molybdenite, hametite, sphalerite
and galena etc.. The size analysis showed that the grades of sulfur and iron in +325
mesh of the pyrite concentrates from Da Plant and Huaguang Company were higher, but
didn’t reach up to the requirements of high grade pyrite concentrate. Mineralogy
indicated that the intergrowth pyrites in every sieve internals were little, but the
intergrowth relationship is complicated. The purity of high grade pyrite concentrate
should be more than 96%, so the existence of intergrowth minerals with pyrite could
affect the production of high grade pyrite concentrate.

Based on the above investigation, through optimizing the flotation technology and
reagent system, the batch laboratory tests showed that when the content of —325 mesh
accounted for 95% after re-grinding the pyrite concentrate from Da Plant, the qualified
high grade pyrite concentrate with the yield of 54.21%, the grades of 50.62% S and
recovery of 60.27% , 45.81% Fe and recovery of 60.27%, could be obtained by using
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the flotation flowsheet with one roughing stage, three cleaning stages and middlings
backing out in turn,

The mineralogy of pyrite concentrate from Huaguang Company was also studied.
Based on the mineralogy results, the flotation technology and reagent system were
investigated for producing high grade pyrite concentrate by using the pyrite concentrate
from Huaguang Company as raw material. The obtained results indicated that the
contents of galena, chalcopyrite, sphalerite and molybdenite were relatively higher, even
if the content of —325 mesh accounted for 95% after re-grinding the pyrite concentrate
from Huaguang Company, the final high grade pyrite concentrate with the grade of
more than 45% could not obtained through the open flotation flowsheet with one
roughing stage and two cleaning stages. The qualified high grade pyrite concentrate can
not be produced by using the pyrite concentrate as raw material.

The dewatering test of the high grade pyrite concentrate obtained was carried out.
The results showed that although the size was very small( more than 90% -325 mesh),
and there was some reagent in high grade pyrite concentrate, its sedimentation velocity
was fast, and the sedimentation was very easy. Therefore, the ordinary thickener or
thickening pool can be used. The researches of drying properties of high grade pyrite
concentrate showed that the size was very small, but its purity was very high, and there
was basically no clay minerals, so the drying velocity was fast, and the high grade pyrite
concentrate with moist content of less than 0.2% was easy to obtained.

The achievement of producing technology of high grade pyrite concentrate
expands the use of pyrite concentrate product, improves the market competing ability of
products in Jinduicheng Molybdenum industry Co. Ltd.. the high grade pyrite

concentrate has amplitude developing prospect.

Key words: Jinduicheng;, high grade pyrite concentirate Pyrite; Flotation
technology; Reagent system; Thickening; Filtration; drying
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MEMANEGENEE, FREMA¥E. BrErdEimgsiEE. X7
R AR T Rt SR M Bt S AR SR IRARE A, R T g SR A
W& UBRAERE AR KRS — e A

W B L S A LB AR MR L I i, RIEARY #, MEMABMATE
0.3~8.0um (FLRHWAES 35~933kPa) [)iB%, AEFBHEEA, MAMEZ
SiFd, HHAR 2~4 F£. BHERAZEEEN 10%, FEMFEY RE, #®
B, BE. BEN. BEERES. BEEEE. 8. HEFEN PLC AN4%F.
THARKKAEGER. TR, MEREER NN, TREEHEE]
EVGFRI T B (0.5~1.0mm) HESRITEITE

MR ATEFGE T —HEHA, HRL/KERERK R (3~5s), RAM¥EKE
Wik, MEMEERGAINER, BESMAEABEERA, £FME RIS,
DI RBE SRR, BT —REE, BERTAATSRE—E R
PEARKELLEERI Y, WIAUSHIERRSE (BRENBFREL, BENERI B
1) BEEND R, ERAKRNMAERIHER, RBGETHIOKEBERTE,
BHREAASEEFAYREAT Y, AER. REREITALEERN, Fib

10




P RBRARHRE LA

L EEARE, AEEERRETE - SEREESREREREY.
1.5 ¥&F Fgb*

TSRO AR R MK NEREBISHY, BREFRES S8
ATFHRAR. TRISER USEIRN &R KO EYE R K AR A0 408 5
B CNERES) PRESE. URRAKSABEN, HTFREAKS RN
Ak, PRINERKG T REAERERDRE). KWAUTERE, EHTHEN
feif. REMFBEDPBNTRYEZAMNEERRTREN, REHZEEH,
LIS AR, RERRE BN NEERENEEE 2 RERENDHE.

REMTRRAEREEAS:

(1) #5E

BEREEBETENTR RS, LENARS EHTREE&Z—. BT/ ME.
Z AT REE.

(2) BEFHATFEN

AATFEIABELESE, BRIH, MT /R EERES.

(3) BETHEN

FHAMETENEASE=F: SRR, EHRAEREK.

(4) JESRE TR

R TN, B $1400mm DL TR DEHEFM, #it. fERgEK
TFEBEE R SRAKT. EHTEY. SRYHTER, AR EEEED, &
FEREAIR, & 90 AN MTRiET —.

(5) |WTHRE

HATHRBEFMRAEM R, £/ IR BETENTRES.

(6) E#HFEHN

HAEFENZESNHTRE—FNE, EFERGET0mAE, —FET
REW, B—MEEREZFEN.

(7 B RTHEH

ZRERTHREREZ—. B, MITTREFERTAABLI] WEESE
SRR MR, FEBCENY, BHETRET BT

1.6 REMEMAS

() BBV LEV PR

NLZET AR, FFHETRT KR BT WA, AT, FralRR%
TSR AR LU R SR MRS A SR RS, IRIA RV W 4k
EER&A, AE SR ETURT SAB IR R R AR .

11



PR ARB R ER L E AR

(2) BIEHFHBERATTA

STEA GG EAAT AR, RUESH . EEHENANBE, WERE
PR RN MK B 8.

(3) FEaMBRET BRARE. BAIZEREHA

AT RIBAKRFE . AT, Bk BAT AN EER AT T IAEKB
F, ARSI K& LR T Bl

12



PERFR BB 2 AR

FE REAHRBTEFSRUGETHIZEATR
2.1 8=

SR B LR B ALY 48.50%, SELSAIA 42.34%, HWEH,
18 i RIEE & S AL BT AR E R (RAALAMET 50%, BRABLLAET 45%).
AT E DAEAHRET 10 R0 A /R, ERANTIETUEMANE
mhi b, BHTT REMZFE T Z 5T RBTR.
22 RBHRHRREH& |

SHESAENL A R AR A ROGTRABOE, JEREGRK AR 200 A5, BF
BLBABRAY . ARERBBAENTA A B R RETHEHE, ¥
REMA. RRFLNHEE L ZRHEBNE 2.1 Fix.

HAFRMBUEP, FrotlEe B ST .

FaiE T 2 2 IR 5 AR X R o dr B R

21 RBRAHETERER
23 BN IZHYFEHR

231 BF TR
2311 R e &
R it B Rk 2.1 s

13



PSRRI K E B S A 3

#£21 BE¥EEEREONER

T# | Cu Cr Ni Co v As Sb Bi
S8%) | 020 | 0001 | 0009 | 0004 | <0001 | 0.005 | <0005 | 0.01
T E cd Ag B Pb Zn W Mo Sn
H8®%) | 001 | 0002 | 0002 | 0010 | 0.70 — 0.08 | 0.0005
T E La Y Yb Sc Zr Be Nb Ga
B | — — — 0001 | 0002 | — | 0001 | 00002
7 B Ge Ba Sr Mn Ti Na Al Fe
%) | D001 | 0.02 - 003 | 003 | 008 1 >>10
b 3 Ca Mg Si Au
&) | o1 0.2 200 { 0.001
23.12 [REEETESH
RF L ETRTE RINE 2.2 BioR.
F22 FHEZRGHER
TR S TFe | Cu Pb Mo | CaO | MgO | ALO; | SiO,
HE) | 4850 | 4234 | 033 | 075 | 0237 | 1.00 | 093 | 047 | 1386

FEUHELERBMTRUEE AEMTEREH: EABET ALY
48.50%, 2ERTAIY 42.34%, Bi. KBAIYBE. AT, Cu. Pb. Mo S EHE

X0 R S LB R AR
2.3.2 BT WHRA T

23.2.1

B A R BB AT

HEEMANENARY, ERV IR TATY: FETWRAKY.

WRET YR WM. EEY . By, ST WEF . 785 . BRE. 2

WO, ARE, BVPET APEETELE 23,

%23 BEWPETMARSRE
UEZEZ:S y: (73 W W | BB TRE FEY
Bits® (% 90 2 SR HE wmEe e
7B ey HEG BRE PmA AR
HfE&# (%) P Yot 3 2 2

2322 IR X 55t
JRH" X st o b iR 2.4 FE 2.2 Prog.

14




T RHARE KET A8
%24 BEU X i i 1

LA T BRL in AK Rl e

ER%) 90.00 3.00 2.00 2.00 2.00 1.00

3

V1]
8.19%
5.350

o |- . = ; : .
-
: - .
. - . -. .
- 3 )
Pal) ¥ i PEY, VO Lo '.J L. " .JL‘.’ J Bhadondn b

E22 S5 X HTH

By X M SR SR BHUMER —B, FEVPHREY, BEH
VSRR, XURERELHEY £ ESIEY B e .
233 RV TSR SRaRBREES R
2331 [RF R

BEMTWERREREY FE L EEFRRETHIAHE, ARETEN
P RAMKIE. AR TERBEWE 2.3 FiR, RBRERMZE 2.5 Fir.

Ry
325 H
+ -
200 H
+ - BKE 4B
WE {3 WE A%

B 23 HESMTRKRTZRER

15



P R ARRCEN LR
®25 HWEMTABRER

g i (%) SHE (%)
/A %)
° s Fe S Fe
.325 H 66.00 48.80 42.64 66.40 66.46
+325 H-200 B 19.50 50.20 43.73 20.18 20.15
+200 H 14.50 4491 39.10 13.42 13.39
100.00 48.51 4234 100.00 100.00

BRI S REY: ENFET 200 BRI S HEMEK, ; -200
HARAam. KA ANEs, HYREHZMUFHBT HER GRS
T 50%, BRanfLAMET 45%): -325 HAPHAER . oM FRKR, X HRA
SRGHRETRAS, FEHEY . ANESERNSERROEENLTREY 45~
i RLRRAET B RE.

2.3.3.24200 BRI ot

ZERMBE TR, H+200 BRST YRHERIRGRENR: +200 HHEY HP
68% R IEKT BAATR; 4 10.8% L ERE RN My WBh (AIFRHFET. KA
FWD: AH 2%REVEES, KEERTYERT.: REFBRPELESR
BBk A AN (LR 2.4); FEKAT YEMECRK T R/BT BHS (LA
2.5); FENBY SHEEYIEE (LB 2.6); HRY SHST AR, ks Xk
B RR. FETHNFEERSBARY TR (UE 2.7 X8 2.8); —2#EK5
FEEE R AT NE N R AT YNSRI B P R AT L5
VIAERILESE . B, RS, REELE (LE 2.9).

K24 WV THRET SKADNER (4200 H 10xx12.5x)

16



TR F RS KT 2R X

B 25 KATHDEDSCRETREY BHT (+200 B 10xx12.5x)

Bl 26 RSV SEHEVESE (1200 B 20xx12.5x)

B 27 WEYSRET AR, BBy XA . R
FNHEE S Sy (4200 H 20xx12.5x)



T2 R K2 i X

B 2.8 HEEyPEESAY . ey EETERAO/MER (1200 B 20xx12.5x)

E29 ANHRETTHREV X SAT HE (1200 H 20xx12.5x)

2.3.3.3 -200 B+325 B R PR

2% BHETWNE, 200 H+325 HRRT YHRAERKAM K RA: 200 H+325 H
W HPY 84% IR AT S2%HLEATHEY MV UER (BEERT .
BRAZET ) HF 10%HBT EEE, KEEFEER: Ry BRPERS
WY MR, —ERAT Y EASERMRCR IR T RS BT . MRET S
HEFTPTRAIA SRAT Y EE SR DR GERE 2.10~8 2.17).

18



P RBHFARHE KL AR

211 R 5HARY HARFAMER 2) (2004325 H 20xx12.5x)

19



TR EFBH L AR

Bl 213 REFSHATHERBRERE 4 (2004325 B 20xx12.5x)

2.14 J|EY 5HMAF AR R 5) (2004325 B 20xx12.5x)

20



s BN T e A8

B 2.15 WEYT 5HMFILERLEEBR 6) (-200+325 H 20xx12.5%)

E216 HWHHSHEMAFEEBRER 7) (2004325 B 20xx12.5x)

B 217 BT SHAG AR (BH8d (2004325 H 20xx12.5%)

21



PR EARBARFM L FARI

2.3.3.4 -325 BRIV P

Z RO TSR, H-325 BRI YHFERRA X R A -325 BV HH4 87%
T RN SI%LERETREY Wy HEN (BRERET . KESEyY):
Y 1R EA R, HEAATER. ABEY BT EESREY MR,
— AT M EASEARCR R T RS B . MIRERY SHET A
4 (ERLE 2.18~E 2.21).

B 2.19 B0 SHAT HXERG (BA 2) (325 B 20xx12.5%)

22



AR ERAEREML 2

221 EESEMF AR (BR4) (325 H 20xx12.5x)

23



P ZR AR B ARER L FEIR

234 TR AR B BT
Ewﬁﬁﬁﬁwiwﬁﬁﬁmmﬁga
£26 RUBRETWEAEEER

BE (H) +200 -200+325 -325 é;,;ﬁ
=% (%) 14.50% 19.50% 66.00% 100
By sk 658 | 6830% | 1386 | 83.95% | 1593 | 87.24% | 81.91%
Yono | 92 63 _ 44
9/10 19 10 13
8/9 6 4 5
7/8 34 50 26
3/4 32 19 11
HE | ® 5/8 0 0 1
ve % 23 10 6 3
BE| % v : 21.94% . 10.85% . 7.06% | 11.69%
HE%| &
| ® 3/8 0 1 0
& 13 7 4 2
1/4 3 4 2
1/8 2 9 2
1/9 0 0 0
1/10 1 0 4
Ak | 94 9.76% 86 520% | 104 | 570% | 6.40%
& CRio 963 100% | 1651 | 100% | 1826 | 100% | 100%

MRT RAEFBE AT BERERD, 7R AR R, A
FHUHR RGO EEZSRFTERT K. AETT WARICEEEPELER
VHIRRSIER TR, BV SHEYOTET . R . NEy OEEy 4]
Bi. AU, BIEEEEKTELBENELT, REhBY £/ 8 R8s
HIRKHEE o

2.4 SmiET £ FE T Z 584 SIEMR

241 RV ABEEHTERAMRET NBETZE5HRNTRDIN
24.1.1 FIRERERR

HTETV RSV SBE2RE, AR LI 7RERENBLFERES
B, BT TEEREM R AR R ARTR, R T ERENE 3.22
i, BEREDSRH: 15%, 20%, 25%, 33%, A R RNk 2.7
i, WRIZEREN, FEREGERN, WEMNELHET R EERREH
AR, GREREWNEE, UGRR, BHERFENE 25%.

24



PRBFAR B REM L AR

WE (R

itk t'n By
B 222 BEREARTZHEE

%27 BIERERB LR

s 24 (9 0
YR P . R i (%) EcEE (%)
(%) (%) S Fe s Fe
HET 54,78 49.47 43.25 55.85 56.02
15 BE ¥ 45.22 4737 41.13 4415 43.98
R ¥ 100.00 48.52 42.29 100.00 100.00
HEy 58.00 48.90 42.54 58.23 57.88
20 E ¥ 42.00 48.43 42.74 41.77 42.12
R 100.00 48,70 42,62 100.00 100.00
skt 65.33 50.40 43.94 68.04 68.18
25 B W 34.67 44.62 38.65 31.96 31.82
H B 100.00 48.40 42.11 100.00 100.00
By 81.30 50.20 43.75‘ 83.97 83.87
33 E W 18.70 41.66 36.58 16.03 16.13
R w 100.00 48.60 42.41 100.00 100.00

2.4.12 R

TR TR AR AR R, MG ERETFNIRYS. RETE
AR 223 B, ZHEZAHER 0gt, Sg/it, 10gt. RBERWEK 2.8 Fin. &
BEHERTLUEH, BV SWARK, EAMANERT, BT =FRE 80%
k. B, HBERT LA IR .

25



PR B AR AR AR

D Ry

223 ZRARHERE T 2HER

%28 LEGHERRER

ZHEGHEE - reg ML (%) EiE (%)
(g/t) (%) S Fe S Fe
R 81.30 50.20 43.75 83.97 83.87
0 E ¥ 18.70 41,66 36.58 16.03 16.13
B W 100.00 48.60 4241 100.00 | 100.00
ikt 88.70 50.00 43.70 91.39 91.59
5 B ¥ 1130 36.99 31.50 8.61 8.41
B ¥ 110.00 48.53 4232 10000 | 100.00
HEY 91.70 49.89 43.52 94.36 94.60
10 B ¥ 8.30 32.89 27.47 5.64 5.40
B ¥ 100.00 48.40 42.19 100.00 | 100.00

24.1.3 FEFHEEAR

HTHE pH EAHBENRNEW, 4 HIRARIRNSHKEBY ¥ pH 4.
RO T LHRWE 224 Fir, RRLERWH 29 Fir. NRRERTLES,
BB SE KBS ¥ pH 5, BENRRAEERENERT. Fi, %
G Rk, AE AR EERIAEY % pH [, HEVEEI.

R ¥

ik =0

B 224 FEAFREFRARTZREE

26



eSS s PN B AP
#£29 HABAKRRARLR

[k 3 &bl (%) B (%)
RE & P4 FR

(%) S Fe S Fe
pH=6 HEY 21.30 50.20 43,75 83.97 83.87
HEHIE B ¥ 18.70 41.66 36.58 16.03 16.13
B ¥ 100.00 48.60 42.41 100.00 | 100.00
pH=7 BT 41.35 50.40 43.91 42.78 42.73
Na,CO: E ¥ 58.65 47.54 41.50 57.22 57.27
500gh E B 100.00 48.72 42.50 100.00 | 100.00
pH=7 My 49.35 50.27 43.80 51.17 SL.11
Ca0:100 g/t E ¥ 50.65 46.75 40.83 4883 | 4889
R 100.00 48.49 42.30 100.00 100.00

2414 WHIFLERE

ATMHBRET Y. RaWy &6, #57T UTRATERHEERHAERR
.

(1) KEBFHERR

HTH—PRER/Y AL BT T KB AT I RIR R R 5 .
KEFAERE T ZREWE 2.25 Bix, KEBAE A 0gt, 50g/t, 100g/t, 200g/t.
RELERWNFE 2.10 Fir. MAREREFY, KEBENERENEZRAK.

BT By

B 225 ABEARRETERER
®210 KEBEHBEHRER

a 5 A 3
mﬁéﬁ?ﬁ N f:/f S,mu (%)Fe l:]lgli (%i;e

By 65.33 50.40 43.94 68.04 68.18

0 B ¥ 34.67 44,62 38.65 31.96 31.82

B 7 100.00 48.40 42.11 100.00 100.00

27



FRRRAHE AL 2R

8% 2.10
B 47.40 49.60 43,50 48.47 48.67
50 BE w7 52.60 47.51 4135 51.53 51.33
B ¥ 100.00 48.50 4237 100.00 100.00
BEY 44,60 49.80 43.73 45.69 45.88
100 E ¥ 55.40 47.65 41.52 54.31 54.12
E v 100.00 48.61 42.50 100.00 100.00
itk 41.40 49.93 43.84 42.36 42.64
200 = 58.60 48.00 41,67 54,64 57.36
B ¥ 100.00 48.80 42.57 100.00 100.00

(2. AMRBERWRERAR
NIRBERR ARG . BREERIMA MR, A TR, 8. AR
&R, BT TARBBRAMEREAR. AR TSRENE 2.26 Fix, S
B E A B8 ogit, 20g/t, 50g/t, 100gh. R EERINE 2.11 . NRBRER
i, WARBIRA IR RAK.
B ¥

ANIRBEER: TR

ik By
226 NEBFRMAERK T ZRER
211 ARBHRIAERARER

Nﬁﬁf@%ﬁﬁﬁ o R FEE L (%) EE (%)
g/t (%) S Fe S Fe
BT 47,40 49.60 43.50 48.47 48.67
0 R ¥ 52.60 47.51 4135 51.53 51.33
B ¥ 100.00 48.50 42,37 100.00 100.00
iy 30.00 50.10 43.82 30.93 30.97
20 E ¥ 70.00 47.96 41.89 69.07 69.03
B v 100.00 48.60 42.47 100.00 100.00
Y 32.50 49.00 43.16 35.52 35.81
50 E ¥ 64.80 4833 42.02 64.48 64.19
B ¥ 100.00 48.57 42.42 100.00 100.00
Y 33.20 50.50 44.17 34.56 34.67
100 BE ¥ 66.80 47.35 41,36 65.35 65.33
B ¥ 100.00 48.40 42.29 100.00 100.00

28



AR BRI X

(3). FEHBRPHERR

AEERRS A IR IR, THHER., KESKAT Y. REmRY
RERR T ZHREME 2.27 iR, BEEERSIH R 504: 0g/t, 50g/t, 100g/t, 200g/t.
RESFRWRK 2-12 fin. NRREEEFY, SEBRAURMNAE.

B W

iR By

K227 FHRBRMNAERR T EHEE
*212 FHEBMAERNBRER

SRR E - g B (%) [FhrE (%)

(g/t) (%) S Fe S Fe
ik 65.33 50.40 43.94 68.04 68.18

0 B ¥ 34.67 44.62 38.65 31.96 31.82
R 5 100.00 48.40 42.11 100.00 | 100.00

Hey 38.00 49.80 43.57 38.93 39.07

50 B ¥ 62.00 47.87 41.66 61.07 60.93
' B ¥ 100,00 48.60 42.39 100.00 | 100.00
LT 36.20 49.00 42.80 36.65 36.58

100 B ¥ 63.80 48.06 42.10 63.35 63.42
E ¥ 100.00 48.40 42.35 100,06 | 100.00

R 19.60 49.81 4361 20.11 20.21

200 E ¥ 80.40 48.22 41.98 79.89 79.79
B ¥ 100.00 48.53 42.30 100.00 100.00

24.1.5 HiEREERE

RERZRR T EZRRENE 228 Ffir. REBLROE 213008 NRBEE
Bl XESTETRHRREL S, W0 RAEA KRR, XU
FISRE. B, ERETI0AET, FLTRT 7 B i S s
FPER, XSTETWERRERA—H. T—5 R R EST NAET,
QRS B AR S DA P H 8 BB BT

29



B REAR B RE 2R

Bl 228 MERZRARLEHER

%213 HiEFEERARERE

mhE (%) BE (%)
AR E (%)
S Fe S Fe
g5 16.00 49.60 43.40 16.36 16.37
BE W 84.00 4831 42.21 83.64 83.63
R 5 100.00 48.52 42.40 100.00 100.00

242 RVERBEATEPRMBET MRE LT Z 5 NEHETR
2421 HEMERE

(1) PB4k

B R T 2R 229 fn,  BERRIES 4. o, 307, 130", 3, 5,
RBLERME 2.14 KE 2.30 FiR.

By

By R 3

RIE 5
K229 HEMLRRTZHER

30




R BFRERFERL2AR Y

x214 HEMKRIKREE

R TR o 30" 130" 3 5

-325 BER®%) 66.00 72.10 80.40 90.40 97.00

|——-325H&2W |
100 5
g 80
i
% 60
I 40
T 20
0
0’ 30" 1’ 30" 3! 5
BER B ]
E230 HESKE
() BEMEAR

BFEARRR T ZHENE 231 Fin. BERESHR-325 H 66%, 75%,
85%, 90%., 95%, RELERME 2.15 FrR. NRBZERETUEY, MEEEQE
X, B PR BT &, BEHELE-325 Bik 95%I, BT ek RAHEA S 45%
eLE.

R ¥

By RE

ZHEy: Sgn
2 10gt

3!

ikt By

Bl231 HEARARTZRER
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BRI ASM M0
£215 BEHERREE

F=E il (%) EE (%)

BEME (325 H%) | ~HEH (%) S e S To
ey 65.33 5040 | 4394 | 6804 | 68.18

66 B W 34.67 44.62 | 3865 | 31.96 | 31.82
R ¥ 108.00 4840 | 4211 | 100.00 | 100.00

By it AL (%) B E (%)
(-325 B%) PR (%) 3 Fe S Fe
By 56.60 5070 | 4422 | 5924 | 59.13

75 E ¥ 43.40 4551 | 39.86 | 40.76 | 40.87
B ¥ 100.00 48.45 | 4233 | 100.00 | 100.00

ikl 62.60 5000 | 4393 | 6471 | 65.04

85 B B 37.40 4564 | 3952 | 3529 | 3496
B ¥ 100.00 4837 | 4228 | 100.0 | 100.00

ik o 47.40 5020 | 4465 | 4993 | 49.92

90 B W 52.60 4627 | 3943 | 5007 | 5008
FE & | 100.00 48.61 | 4242 | 100.00 | 100.00

Ay 30.80 5070 | 44.62 | 3220 | 32.41

95 B B 69.20 4752 | 4140 | 67.80 | 67.59
B ¥ 100.00 4850 | 4240 | 100.00 | 100.00

2422 WiEHERAR

ATHEREF BB ERBRANARESMIRERET 8, TEZEER
fLRERIEE] 45%LA £, FFb T AR IRE. RBHT T =By MEE: -325 B 85%,
90%, 95%. KR T ZHBEWE 232 frr, RRERNEK 2.16 Fir. ANRRER
FH, B PRRYREIET 45%, XTERENEY DE. 85E8E,
HEESHEY 2 7.

ZEH: 20g1
2" 109/t

i By

B232 HEFERARTIEHEE
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[ N T e A8
£R216 FEHEEARER

v cospw | Poam | CF [ RECO | FRE 00
() S Fe S Fe

ikt 61.60 50.95 | 44.45 | 6491 | 64.87

85 B ¥ 38.40 44.18 | 38.62 | 35.09 | 35.13
o 100,00 | 4835 | 42.21 | 100.00 | 100.00

b 61.40 51.01 | 4422 | 64.40 | 64.04

90 B ¥ 38.60 44.85 | 39.50 | 3560 | 3596
B ¥ 100.00 | 48.63 | 4240 | 100.00 | 100.00

ARy 54.80 4961 | 4334 | 56.09 | 56.13

95 E 7 4520 4709 | 4106 | 4391 | 43.87
B v 100.00 4847 | 4231 | 100.00 | 100.00

2.5 KB

AEEH—RFRRPIN, BILUTLHR:

(1), ENTRET TR i A2 48.50%, =5MAIA 42.34%, B Sk Q018
AT, Cu. Pb. Mo B HEE,XMEEMUGRET . X fiHMTERE
FERMMTRY: FTETYHRKY, ERIFNSERRE, XhREH%
B L AT B e R,

(2). BB 2 BB AEATRET +200 BN 24050 kS RARRT B, ;
200 HARIAB . KAHNER, EOREHIUFHET OER @R
 TMET 50%, BBAMET 45%); 325 HAREAT. SATBERK. KEEE
B RAREAE, BEBED, AMEEERLERE R REATRBEY £
BB H AR, T HRRIE S P Y R T S R T 4,
B R REVYAET . ROV . NS REET S 8%, Ll B{EERs
TEMBENERT, AEATRT & B R E M AR,

(3). ERBETHEMGT, AELRETErSMITET NEETER
GRIBENRRE: BT ROV EEANEE, HLURByEEEkERE, T
EARET ML KT 50%. BRMBAIAT 45%M @ RABRET . X5 TEF W2ms
HRMH—H. '

(4). BT EBRTYHIET . By . NV REEr s8R, SrmE
FEMEL S BEY, By AE-325 Bk 95%, £d—H. B FS%RET SRR,
BARBY PRSEMANARES 45%. RESSTHEY, WSS BT
.
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P R FRE KM AR X

F=F HA BT ErEamiiisy N IZHAWSR
.85

BERT K R AT T TEV W, ERERE, REHRT IS
B AR m SRS WERETERAFGE. MALREHY: BEVE, 8

8. =8, PYIRKERIE, WIREBEER 54.21%, BEMAAIA 50.62%, %
sahL K 45.81%, BRRICE RN 60.27%, BEIER 60.27% 15 R AIBRET" .

3.2 REHGRRRSHE
REBGAR A 200 2007, XHRABHEMBTREHES, BREH. RBRER
Hifhl& T2MBENE 3.1 fim. EXERTART, BrfREs AKX s .

By
#

W

?ﬁl’ﬂ

&%
b & sk i = E T T S ERRE
B 31 RABRELFEIZRER
33BN ILZRNYEMR
331 R EaEIHT
3.3.1.1 BW Xk E' ot
By it e Bath &R W% 3.1 Bion.
®31 EWXEXEEsnER
it & Cu Cr Ni Co v As Sb Bi
HE(%) 0.021 <0.001 0.004 0.005 0.001 <0.005 — —
7w E Cd Ag B Pb Zn w Mo Sn
SE%) — 0.001 | 0.001 0.011 0.02 — 0.021 0.002
T & La Y Yb Sc Zr Be Nb Ga
EE%) — 0.001 { 00002 | 00002 | 0003 | 00002 | 0002 | 00001
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WEERRHRAZH L #AX

#% 3.1
g E Ge Ba Sr Mn Ti Na Al Fe

%) 0.001 0.03 D005 0.05 0.05 02 0.5 >>10

T E Ca Mg Si Au
SBeH | 025 | o051 41 | <m

3312 BETHZEZTTEM

FEY AL TR SIS RINE 4.2 Fior.
#3.2 Eﬁm%zﬁ:ﬁﬁ#ﬁ%%

L E | S TFe Cu Pb Mo | Ca0 | MgO | ARO3 | SiO2

FH(%) | 4589 | 41.60 | 0047 | 0.013 | 0.03 | 056 | 1.10 1.74 8.04

B REEERITEAEFEEAESNERRYE: K RETRANY
45.89%, 28I 41.60%, Cu. Pb. Mo S &/,
332 RV WERM R

HFBHBENEHAERY, HEVRTULITIT Y. FTETURELEY
KEFTWE: FE. BHET. BB, AT, NEF. 78V . BHEA. &

&, D8R, KES, EVUETAPHESRLE 3.
£33 FTVETYEMEEEE

vhek WY | WS | MEEET | My | WE | ey
BEEE (%) 90 U5 % mE wME wE
R/ B S KRy | BHAE | RE | #85 | ¥R
BE&E (% (7458 5 3 2 2
333 B RERAAMBENT
3331 RF R EMHAR

HESFTRARNENEEERN $ & o EERRRE T HAGER, HSE%y
TERHERMEAE. BEMNMRR T ERPENE 32 0ir, RBREEME 34 5
e Ey

325 H

200 §
+ - RE 4R

ME 8 HE R

B 32 RESTRIBTZRERE
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AR RET T Z R
R34 HESNRBRER

N, ,zﬂ:$ BB (%) NHE (%)
%) s Fe S Fe
325 H 20.50 38.31 33.29 -17.12 16.47
+325 H-200 H 26.3 49.10 42.78 28.15 27.16
+200 H 532 47.19 43.90 54.73 56.37
& it 100.00 45.87 41.43 100.00 100.00

WSS RRE: KBURT+325 BARELR. SR80, BIYRET
AL ABIET ER (BRAIAMET 50%, @B AET 45%); -325 B 4184y
Bi. BREOLE, XVEBAKT GRET A RST MR, TR
AT Y.
3.3.3.2 IR BRGS0 HR

HET 4 A+200 B, -200+325 B K-325 =K, RS EHETHRT

RG-S LEMBEER, ERNE 35 Fix.
K35 FEFERET-HEBEEER

2R
K& (B) +200 -200+325 325
B
FEE (%) 53.2 26.3 20.5 100
BET Rk | 733 | 71.10% | 583 | 64.63% | 486 | 55.73% | 64.24%
yono| 75 52 45
/10 1 6 2
8/9 12 1 0
8 68 10 9
3/4 20 11 4
58 1
e | & 3 !
T A v 273 7 9 2
HE | % 21.63% 13.75% 9.98% | 15.47%
12 12 1 1
B | £
vig | B s ] 1
Ak 173 4 7 1
1/4 4 7 3
18 5 4 4
1/9 0 0 0
1/10 0 4 5
HR %4k 75 727% | 195 | 21.62% | 299 | 34.29% | 20.29%
&t (%D | 1031 | 100% | 902 100% | 872 100% | 100%
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AR AR BRI FAR 3

MET BB RN +200 AR EHYER KT S, FEER
B, YR EEEm, EAATRERE, HERARENATERT 1
WA (RIERED . BET. A% TURE. BTRRNSEEATER.
MES BEY, ARRAXI BT A SR mET

3.4 BBV A FRIZ54MHEMR

TZWPERRERRY, X Ry AR EEAEER, BedEE
WA RRLERAERY, WAETERREFEY £ FE-ATRD HE%
TZ5HRHIE.

34.1 BEHERR
3411 BEMEE

BEALMERAR T 2R 33 frn, By WNRESSA: o, 4, 7, 12, 15,

18, RE L RNE 3.6 XE 3.4 Fis,

B33 SERKRIZHE

#3.6 FEEMERREE

By ra) o 4 7 12 15’ 15

-325 B E(%) 20.00 48.00 60.00 82.00 88.00 96.00
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P R AFH AR

|——-325B4 & |

-325 F &R (%)

0’ 4' 7! 121 15/ 15/
BEEW waE
Bl 34 WEER

34.12 BEMAERL
HEMERE T ZREWE 3.5 fin, BEARES74-325 H 20%, 60%, 75%.
85%, 90%, 95%, RBLRWE 3.7 Firn. ANRBERE, FEHELL 95%EiE.

R37 FREAEARER

By #E (325 ——— fadd Az (%) FEHE (%)
H%) (%) S Fe S Fe
ik 88.00 49.00 44.10 94.36 93.58

(752%}) B ¥ 12.00 21.48 22,19 5.64 6.42
B 5 100.00 45.70 41.47 100.00 100.00

ik 80.20 48.80 44.41 86.04 86.03

60 B W 19.80 32.07 29.21 13.96 13.97
R ¥ 100.00 45.49 41.40 100.00 | 100.00

ik 74.00 49.51 44.90 80.72 80.80

75 BE ¥ 26.00 33.66 30.37 19.28 19.20
By 100.00 45.39 41.12 100.00 | 100.00

ik 70.60 49.72 44.95 76.84 76.60

85 E ¥ 29.40 2045 | 18.88 13.16 13.40
B ¥ 100.00 45,68 41.43 100.00 | 100.00

ik 63.80 49.61 45.01 69.29 69.51

90 R ¥ 36.20 38.75 34.79 30.71 30.49
R ¥ 100.00 45.68 4131 100.00 | 100.00

ik 54.00 50.91 45.90 60.66 61.08

95 B ¥ 46.00 38.76 34.33 39.34 38.92
B ¥ 100.00 45.32 40.58 100.00 100.00
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AL BEFREORFER L E AR

342 B ¥ RREERR

{1/ NaxCO; 7 HoSO, JEH 3 pH {8, TR T X BB BN R N EM.
BB TERBWE 3.6 Pir, RBLERWNFE I8 Fir. AMRBRLREH: N NaCO;
1 HoS0, VB85 % pH 8, XF#ERERSER, RHT SAHFFE.

IC N

By . -325 B 95%

LH: 100gh
2. 40gh

R By
36 ¥ARBBmERARIZRER
38 T EMBERARLER

VR a4 fir (%) ER (%)

(pH) P AR (%) S Fe S Fe
T 4123 50.52 4548 45.52 45.26
pH=4 B ¥ 58.77 4242 | 3859 54.48 54.74
H,80,:
100g/t B 7 100.00 45.76 4143 100.00 100.60
b 63.80 50.61 4555 70.69 70.35
pH=6 B ¥ 36.20 36.99 33.84 2931 29.65
HERik
B 7 100.00 45.68 4131 100.00 100,00
ik ~7om 81.40 48.72 43.85 86.68 86.22
pH=7
Na,COs: B ¥ 18.60 32.76 30.67 13.32 13.78
1000g/t
B ¥ 100.00 45,75 41.40 100.00 100.00
Ry 7400 47.89 43.10 77.85 7741
pH=9
Na,COs: B 5 26.00 38.78 35.80 22,15 22.59
3000g/t
E ¥ 100.00 45,52 41.20 100.00 100.00
3.4.3 HiGRR '

WA Z 5%, ZRARHBRB T EHEWE 3.7 fir, ZRGHES S
A:20gt, 50g/t, 100g/t, 200g/t. RILERME 3.9 Figs. MRRERE . 2%
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BRBFR AL AR

A 100g/t HtF.

R v

By -325 H 95%

Y. TR
2"i1: 409/t

ik By

3.7 ZHAGAERRI*HER
#39 ZHEBARFKRER

ZEGRE ——— Fes A (%) [Fl R (%)
gt (%) S Fe S Fe
bich ot 38.20 51.80 46.70 4330 43.07
20 B W 61.80 41.93 38.16 5670 | . 5693
B ¥ 100.00 45.70 4142 100.00 100.00
ARy 54,80 50.65 4561 61.02 60.67
50 B W 4520 39.23 35.85 38.98 39.33
B ¥ 100.00 4549 4120 100.00 100.60
bish it 63.80 50.61 45,55 70.69 70.35
100 E ¥ 36.20 36.99 33.84 29.31 29,65
E ¥ 100.00 45.68 41.31 100.00 100.00
Fich o t0n 72.00 49.06 44.15 77.11 76.56
200 E ¥ 28.00 37.45 34.76 22.89 23.44
B ¥ 100.00 45.81 41.52 100.00 100.00
3.4.4 HHRLREE

A TREDEREYT Y, REGRT B4, 347 THRET YRR &
ARRBHR.
3.44.1 KEBEHERR
KEEABERR T ZHERWNE 3.8 Fir, KEBEHAESHN g1, 100g4,
200g/t, 300g/t, RELERMWE 3.10 fizm. WNRBRLERER: FIKEB T,
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[ o d e VRS

&

BV aE. -325 H 95%

5" KKBiE. ¥
3" KZHEH: 100gh

27 k2% 40snt

’ 51 |
ik By

B 38 AEBRABRRRTZHER
310 AFBHAEARER

AEBEAR fegz Wi (%) FEE (%)
(g/t) PR (%) S Fe S Fe
ikt 63.80 50.61 45.55 70.69 70.35
0 B ¥ 36.20 36.99 33.84 29.31 29.65
B ¥ 100.00 45.68 41.31 100.00 | 100.00
ikt 60.20 50.10 45.22 66.43 68.38
100 B ¥ 39.80 3829 31.63 33.57 61.62
B ¥ 100.00 4540 39.81 100.00 | 100.00
T 56.00 5031 45.51 62.32 64.16
200 E ¥ 44.00 38.72 32.35 37.68 35.84
B 100.00 45.21 39.72 100.00 100.00
HEY 51.40 50.65 45.69 56.97 54.30
300 E ¥ 48.60 40.46 40.65 43.03 45.70
E ¥ 100.00 45,70 43.25 100.00 | 100.00

3.442 NiRHRMAEIRR

ANEBERMARRR T ZREWE 3.9 iR, ANMaBBRHARS 5k 0gt,
20g/t, 50g/t, 100g/t, RBERWE 3.11 Firr. NRBSRE, MARBEERIIN R
HEFEBRERE D
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IR B KPR A3

B ¥

: ;Eﬁ”éﬂvﬁ: -325 H 95%

5! X7mBiRee: £E
3 XZEH: 100g/
2" X2%h: 40ght

R BF

B 3.9 AR AR T 2R

£3.11 NEBBRURHAERRER

RS % b (%) EE (%)
(gt PR (%) S Fe S Fe
ik 63.80 | 50.61 45.55 70.69 70.65
0 B W 36.20 36.99 33.84 29.31 2935
B 9 100.00 45.68 41.31 100.00 | 100.00
ikt 59.00 50.69 45.78 65.73 67.58
20 B W 41.00 38,03 31.61 34.27 32.42
B w 100.00 45.50 39.97 10000 | 100.00
ik 1 58.00 50.12 45.21 64.00 65.69
50 = 42.00 38.93 32.61 36.00 34.31
B ¥ 100.00 45.42 39.92 100.00 | 100.00
HEy 53.40 50.03 45.16 58.32 54.98
100 B ¥ 46.60 40.97 42.37 41.68 45.02
E ¥ 100.00 45.81 43.86 100,00 | 100.00

3443 FERPAHERE
ARBAARRR T ERHBENAE 3.10 Bix, BEBRMHAES A 0gt, 501,
100g/t, 200g/t, RIELFWME 3.12 k. NARERE, ULAMAREBHNE.
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P ZE AR AR 3
R &

: ;Eﬁ”émﬁ: -325 H 95%

5 XHRERW: TE
3’ KZ¥Z: 100gn
20 X2 4o0gn
| &
I Sf '
ik i By

B 3.10 FEMRWMHERRTZRER

F£3.12 FEBRPAERARER

EURERRSH N e 2 fRbE (%) B (%)
Ri# ptt (%) S Fe S Fe
¥ o0 63.80 50.61 45.55 70.69 70.65
0 BE ¥ 36.20 36.99 33.84 29.31 29.35
B ¥ 100.00 45.68 41.31 100.00 100.00
¥ 56.00 50.12 45.21 61.40 6347
50 B w 44.00 40.10 33.12 38.60 36.53
R 7 100.00 4571 3989 100.00 100.00
¥ 5 51.00 50.31 45.41 56.08 58.01
100 B ¥ 49.00 41.01 34.20 43,92 41.99
BB 100.00 45.75 39.92 100.00 100.00
WO 47.00 50.72 45.82 52.17 53.88
200 B W 53.00 41.23 34.78 47.83 46.12
H ¥ 100.00 45.69 39.97 100.00 100.00
3.4.5 FERE S8 HERR
3.4.5.1 IERERE

S T SRR R R I 3,11+ [ 3.12 A 3.13 Fi, BrE B E— k.
FRAI=R, RBLERIE 3.13 JiR. MRRERTLUE S, HbkEcy =k
ﬂe
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[ e e e A

R ¥

By 325 H 95%
.32 100g/

By

o Ty
B 3.1 RFE— kI ZREE

B ¥
ER#E.: 325 H95%

By

By iy 2

E3.12 BE_RITZHEA



FAZRARBAFETMEFARX

B ¥
By . '-325 H 95%

By

K313 HE=XKITZREE

X313 KEhBEARESE

MEXE | PER | PE e it (%) el 6
) ] Fe s Fe
¥y 61.67 50.12 45.11 67.80 67.89
Fy 1 6.02 48.32 43.50 6.38 6.40
& By 32.31 36.43 3243 25.82 25.61
By 100.00 45.59 40.92 100.00 | 100.00
By 56.60 50.22 4549 62.17 62.37
-2 5.140 49.07 44.23 547 5.48
5178 FE 1 5.60 48.41 43.60 5.93 5.93
=2 32.70 36.95 33.04 26.43 26.22
By 100.00 45.72 41.20 100.00 | 100.00
By 51.60 51.16 46.56 57.84 54.80
Hy 3 5.40 50.71 45.64 6.00 5.62
— hE2 4.80 49.35 45.40 5.19 4.97
=% HE 1 4.80 48.27 43.44 5.08 4.76
By 33.40 35.38 39.18 25.89 29.85
By 100.00 45.64 43.84 100.00 | 100.00
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_ RSB F A

3.4.5.2 R A H AR

FEAFHEERRAENE 3.4 Fim. K—INZEAHERRSGRNE 3.14
Fims; BoMRBRAERRERIE 315 fir. NRBREREH, B—H2®
HEBEREN S0g/t; M ZHAEEHEN 30 g/t HiF.

I

; ;%w‘éﬂﬂﬁ: -325 H 95%

3" XKZKZ: 100gt

2" X2"H: 40gn

H | i

SI

7% FEX3
w | — By
. X3 3

1

B 3.4 FEEHFIRIERAR TERER
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AZBRPEAFM L EA 8B
£3.14 H-7EBLABAREGRE

ZEHHR e 2 REg ffr (%) EWE (%)
(g/t) (%) S . Fe S Fe
By 58,20 50.70 46.21 64.70 67.32
H1E 3 6.80 50.10 45,60 7.47 7.76
F—: 30git Ty 2 5.40 50.02 45.58 592 6.16
—: 30gh Gyl 8.20 49.08 44.13 8.82 9.06
B ¥ 2140 | 2790 18.44 13.09 9.70
BE ¥ 100.00 45.61 39.95 100.00 100.00
BT 50.80 50.65 46.18 56.17 57.19
HE 3 640 50.12 45.68 7.00 6.65
¥—: Sogh g2 5.60 49.97 45.5] 6.11 6.21
—: 30gh FE 840 49.01 4398 8.99 9.01
=3 28.80 34.56 29.83 21.73 20.94
B 100.00 4581 41.02 100.00 100.00
oy 49.80 50.75 46.21 55.07 55.39
$F 3 4.20 50.18 45,76 4.59 4.63
F—: 70gh 2 6.80 5007 | 45.59 742 7.46
Z: 30g/t FH 1 6.20 49.81 44.73 6.73 6.68
B ¥ 33.00 36.42 32.53 26.19 25.84
B ¥ 100.00 45.89 41,55 100.00 100.00
%315 R _ZEHIABRARER
ZEAHR SfiI (%) FE¥E (%)
(& EHER | PO S e S -
A 47.00 51.08 46.57 52.76 54.84
iy 3 640 49,37 4524 6.94 7.26
Hi—: sogh hp 2 8.80 4389 | 44.87 9.46 9.89
. 10gh 1 5.00 48.41 43.54 5.32 5.46
B ¥ 32.80 35.40 27.44 25.52 22.55
B ¥ 100.00 45.50 3591 100.06 100.00
B v 51.60 51.16 46.56 57.84 54.80
. B3 5.40 50.71 45.64 6.00 5.62
¥ S0gh Hy 2 480 2935 | 4540 5.19 4.97
¥ 30gh iy 1 4.80 48.27 43.44 5.08 4.76
B W 33.40 35.38 39.18 25.89 29.85
B § 100.00 45.64 4384 100.00 100.00
=2 37.60 50.92 46.01 64.17 63.15
&y 3 2.80 49.31 4534 3.02 3.03
B S0gh 2 3.40 897 | 4514 3.64 3.66
W= s0gt iy 420 48.41 4378 4.45 438
B ¥ 32.00 35.31 33.81 24.72 25.78
R w 100.00 45.71 41.97 100.00 100.00
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A ZEAR ARSI FAR

34.6 TRHRERR
THEAFZRBRAEDE 3.15 iR, REERNE 3.16 Fin. ANRARERE,
THAREAE, KRBT T HAHMHEEE N KEM%E.

B ¥

BET4E: -325 B 95%
THZ: 100g1t

By

hy3

B 315 THAFRRRR LZHEE

316 THHRRREER

jege gL (%) A (%)
YA (%)
S Fe S Fe

W 61.00 49.43 44.98 65.76 66.24
HE 3 3.80 49.32 44.85 4.09 4.12
HE 2 5.40 48.92 44.67 5.76 5.85
FH1 8.40 48.52 43.81 8.89 8.89
B W 21.40 33.21 28.90 15.50 14.93
R 100.00 4585 4142 100.00 100.00
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WZBHRHIAF T A3

3.4.7 R
TR TZRBENE 3.16 Fix, RELERNE 3.17 Fir.

B

B -325 B 95%

Z3Z: 100gt
2*ah: d0git

Ry

e g 3

K316 FHARILEHRER
£317 TTHRARER

Reg b (%) ECE (%)

YLK (%>

° S Fe S Fe
¥ v 51.60 51.16 46.56 57.84 54.80
PF 3 540 50.71 4564 6.00 5.62
g2 4.80 49.35 4540 5.19 497
| 4.80 4827 43.44 5.08 4.76
R W 33.40 3538 39.18 25.89 29.85
B # 100.00 45.64 43.84 100.00 100.00

3.4.8 FBEL

PIEAR A5 R SR 3.18, 7= M A B £ TR AL 3.19 Fiw, BIERBHAERL
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ARBNEHEKEM L2608 3
A 3.17, #RERER LA 3.18.

% 3.18 AR R
P AL (%) ElRE (%)
PR e
o S Fe S Fe
¥ 5 54.21 50.62 45.81 6027 60.27
B ¥ 45.79 39.50 35.75 39.73 39.73
BE ¥ 100.00 45.53 41,20 100.00 100.00
#3.19 PERREE TES
B S TFe Pb Zn 8i0, cr FEAEREY
A8 (%) | 5062 | 4581 | 0.026 | 0016 0.48
E &

& 3.17

50

2% 100git

iR T ZRER

By 325 B 95%

Ry




FEBRABBRAHER L AR

R ¥
Y, Bs, Br 100.00, 45.53, 41.20
T i 100.00, 100.00
( ) BT 325 H 95%
N
10537, 4556, 41.14
10521, 105.21
H &
59,58, 50.04, 4529 5 4579, 39.50, 35.75
N 6548, 6548 6466, 49.93, 4581 1973, 39.73
~ 70.90, 70.90
| — By
%5.37. 44.15, 39.96
A | 521, 521
59.29, 50.45, 45.65 iy 1
6569, 65.69
N
N —
| -
=ﬂ3, 508, 48.60, 4398
342, 542
T\
P2
59.42, 50.51, 45.70
65.92, 65.92
¥l =
_**“T—ﬁ*ﬁ 521, 49.36, 44.67
3 565, 665
A\
HE 3
5421, 50.62, 45.84
60.27, 60.27
4
b1’

E3.18 HmEHRER

3.5 RE NG

FEZT—-RIRRIIR, BIUTER:

(D BEF A& /IR ¥E NESNERERY: K BT RS
7] 45.89%, LML 41.60%, Cu. Pb. Mo S E/b, BB TS RRH:
RGBT O EBEG YRS, WEEY . BEY . NE RS Smky
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P REFRHE KFI P A3

HERL, REAKT TEY NS LU= B & SRS .

(2). BESTEREY: KB 325 BRABHH. SRR, B85
FiE B B RFET ER (BBMIAMET 50%, Sk AMET 45%): -325 B4
BESE. BRI, KRBT BET PEREY MEEREL. By
BARKET Y,

(3). NIRRT RAAMBEEAATE . +200 BRSO BT EEKE 7R,
BRER R, TR EESEEN, EARERRE HCRBBENASHE
B RCh (BFEEY. BEY . A% TUES. aTRERMEERES
BE, #BL80EEY, FeERX By AR sy

(4). pH EFHENERAT UMERALRAZRRAALERERA: iz
BRmBTEY ST R TEE, AHBEE, 0 pH 4 6 &4 FiEk; &
B KRR T DI HER ST SRRk R A (R HHMER

(5) K] By L HEY . E4E-325 B 95%M&HT. KA.
=X, PPIRFER T ZRE, B> E 5421%, WAL 50.62%, Fikx
60.27%; EKAAE 45.81%, [BIKER 60.27%(KA s B R ALE ISR .
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HRBERBHE AR Z AR

FNE Sy RRETERTRHKFERSR

—_

4.1 BiE

R LR ARG ERAEAH-45pm HEEZEAT 90%, Ko&8TF
0.2%. BTHEH, KoFEM, SOURETER TR EERRE TR
ETHEBAKTE., & EFNEORCE . AEBT TR SIS R 8
PR TRBKFHERT A, BEARGESES TR 7 R ARSI,

2 BmAERT REE TR R EWE

4.2.1 JIRERR

ROMBURET LWER, AWER ENZAS TR, B2, HTERER (325
Hik95%U L), AR HEFHILN, THSERETIEERE. A TEERR
BIFRT TR, #T TURRREIR. ABRERNE 41 KB 4.1 Fis. M

RELREY, BRAGEY ERNE.
41 UVFABRER

JLERETA] (4+45) 0 1 2 4 7 12 20
FREE (2K) 0 50 89 131 176 230 230
250
200
a!2150
"
) 100
%
50
0 J— i 1 1
0 5 10 15 20
Wi (48D

4.1 WA AR IR 2R

MEBRLSRED, SRMRBT REEER, A50%. Hik, RH—80
WREHL IR A BT
422ﬁﬁﬁ%
TR RERA, HTHERHLTESYE, BT ERRR. R
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PR BRRH R FA L2 A3C

GRWE 42 KB 43 Fir. NARSEREY, BRCTETAESITE, EH—K
LRSS BRZE T,

#F42 TEREER

e (s8) 0 I 2 3 4 5 6
AKa (%) 40 27.2 20.3 16.1 15 14.5 14.5
6 T

£t
K 20
15
10

w1 (S)

B4.2 EEEHRY T8 il i

4.3 FrRBit RS mAHIAE Bk TRt e

4.3.1 FROERED
43.1.1 THRELE

THREER A TR E KD NBEHEBESAS, BRI TRYE, S
HWATHERE. TERIESUIRFAHRKIEDHELHASELFTBTF
BNAR (UEREAS) THESE, UHREKRSAEEL, BTRAKSHAR
Briit, TRAEIK S T RS AERAES). KNKKEERE, Ed#fTHE
HiEi%. ABMNEDREOYEATSDEZ MEEERFRSIRMN, RERN2E
R, LhAMAN, ABREREAGBABERENYEEBEERERIKN
Wik,
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[ g S P TR e A

R BER T XF IR 0. 5. B, AR SEsRs
RAEMAMUBMIENAEABER. £ TR, YBEHKRTETEY
b, REERRAEEIEYEERR, FHTRAODHEBEAS, SZdBEHROMH
. £9RAEANYEPEEESNESMEOEREERRNEIREEEDS
ZEMMREREM S —EAER, BT EREEEESaE, RENSRE
HZEH BT AR, EENTREEAS. EHEYERSHRRE e
fE, HrP BT R RS BT AL BB . B DR R M R 5T 3 s
feth. ZJBRSN—PER, —EouRS, —BIERK, TR —HNEED
k. SRR EH XHEE ARG, EARPBREREETESR, 485 —eKs
RIFREL N B AR KR e, BRZ TER KRS, B2 PN &
BAERPERNES AER, BERERAS, FEFARBRBOESERER, X
—ERARSH R, S SRERREERSA 10MH2)RS %S,
HREE R R A B R p e . i T AR LB DR AR,
TRAOYE LY. E8HREPPENEERYBHE, EFERORATER
HrE. EIETT MEFETRILES, M. SRR =/ER B anE
£, EEHE M AR E RN W
4.3.1.2 THEEE R THRIIR

ATRLES, H4TRARMESERTYRETASINESER, dTE
ZRMEW, KO BTRIRATEAN . B, PRETELES, KO HRE
BREPE KL RET RAMRAANHEANTE. ATREE R K
ARG

TREEAURR T & RES O EMEESE, SRR TR TS K
SRR, HPEE —BREREENTEN R, 05K 5%k
Koy, FRB—EIOME. ETERNMRRSTEQENT, WEPRAS ARER
PR, BEERN IR TRMNERE FTHEEAS. PEATCED
BHE— R TEAFRET T FROBRE. RE9E4E s TR 0mEs,
‘ﬁﬁﬂ%&*ﬁﬂﬂ*ﬁ%%»ﬁ%ﬁmﬁﬁ%ammﬁoﬂﬂﬁﬁamﬁ%$
B KA1k 43 B 4 R

HE 4.3 o4, WESYEHERFHEE S 60%M T BN R THT TR, B
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