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Processing Scheme of Separating a Silver Concentrate into Two Products
by Hydrocyclone
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Abstract; A kind of silver concentrate in Henan Province has the associated lead therein with an average grade around
7% , lower than the grade for pricing. A classification test was conducted with a hydrocyclone for the silver concentrate,
and effects of parameters, including cone angle, underflow orifice diameter, and angle-cone ratio, on the classification
and concentration of silver concentrate were explored. It is found that by adopting a 100 model hydrocyclone with cone
angle of 60°, feed in a mass fraction of 13.89% to be fed at the pressure of 0.2 MPa, overflow pipe of 22 mm in
diameter ,and the underflow orifice of 12 mm in diameter, a high-lead silver concentrate grading 6 316.29 ¢/t Ag and 12.
39% Pb can be obtained at corresponding recoveries of 79.06% Ag and 79.45% Pb, with a yield of 49.25%;
meanwhile, a low-lead silver concentrate with silver grade of 1 623.36 g/t can be obtained. This processing technique
can obtain both high- and low-lead silver concentrate at the same time, leading to the economic value of the silver
concentrate improved by 687.96 Yuan per ton.
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Table 1 Chemical multielement analysis results Table 3  Particle size composition determined by centrifugal
of silver concentrate % sedimentation and Pb metal distribution rate
AgV Cu Pb Zn Si0, Na, O K,0 FEERIRES RR/ % B/ % E BRI/ % SRR %

374444 0.62  7.04 035 4596 131 3.4l Cl 22.67 14.50 14.50 42.61
Fe.O ALO MO Tio TC 5 S C2 2.65 15.30 14.58 5.26
2 2 & T2 Au 3 7.36 14.25 14.51 13.60
14.02 14.53 3.86 1.15 0.60 0.34 0.125 c4 6.18 12.21 14.14 9.78
1) BN gt s 4.42 11.27 13.85 6.46
Co6 5.89 7.97 13.15 6.09
b o e et g o 7 50.83 2.46 7.71 16.20
*Hﬂu%éﬁl %(ﬂﬂm%ﬁfgfﬁﬂfg?ﬂﬁi,ﬁ%%@ Pb T:E &t 100.00 771 _ 100.00

BRI A BRI 2, K2 45 R KA
0.018 ~0.074 mm #ig% Pb i AHXTES R, TH55IE 821t Pb
i E AT LR B RS 0.018 mm 434% , 3G [ AT
AR 20.62% Pb 57 11.14% Pb [HIIZ 29.13% 1)
VRS L) e 7R R 79.38% (Pb hAS 7.04% (P [l
3 70.87 % MREVERAG 1
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Table 2 Particle size composition determined by screening method

and Pb metal distribution rate

N N T
PR/ % Pb /%  Pb L%  SMEE/%
+0.074 9.90 6.79 6.79 8.52
-0.074+0.038 6.69 14.12 9.75 11.98
-0.038+0.018  4.03 16.88 11.14 8.63
-0.018 79.38 7.04 7.89 70.87
it 100.00 7.89 — 100.00
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RS S ELa A, HA8 AR RAF, P AR SCHURI A
IK FIHE A EEAT ARG AT/ A HL 5 7= H e AR
FE FRE ARG B I AT ATk
1.2 REEFERAR
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Table 4 Influence of cyclone cone angle on classification

Mg/ TRE WREE/ PRE/ Ph R/ Agdhfis  EICR/ %
() B % % %  (g-t™")  pb Ag
Wi 8.34  55.60 2.70  1490.66 22.41 22.86
10 PURP 3523 4440 11.71  6299.10 77.59 77.14
Z5%°  12.88 100.00  6.70  3625.37 100.00 100.00
i 8.56 51.82  2.87  1762.67 21.52 26.99
60 UURP 2695  48.18 12.26  5129.31 78.48 73.01
5% 12.75 100.00  6.91  3384.55 100.00 100.00
W 9.84 7411 419  1847.34 49.21 43.70
90 UiRP  45.04 2589 12.38  6813.42 50.79 56.30
5% 12.70  100.00  6.31  3132.82 100.00 100.00
Wi 9.97  71.25 435  1655.04 46.47 38.65
120  Uiwb 41.77  28.75 1242  6511.76 53.53 61.35
AW 12.88 100.00  6.67  3051.27 100.00 100.00
#EW  10.00  75.33  4.83 219211 54.30 52.05
180 Ul 48.03 24.67 1241 6167.41 4570 47.95
4% 12.88 100.00  6.70  3172.82 100.00 100.00
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Table 5 Influence of underflow orifice diameter of cyclone

on classification

WD FRE MBS/ FREE/ Pb i/ Ag s PICR/%
HA/mm #ZF % % %  (g-t™') Ppb Ag
i 9.46  61.67 3.05 1581.74 2532 27.66

8 YRy 5775 3833 1447 665599 74.68 72.34
4% 13.92 100.00  7.43  3526.71 100.00 100.00

W 9.18  50.75  3.11  1623.36 20.55 20.94

12 YUY 29.45 4925 1239 631629 79.45 79.06
5% 13.89  100.00  7.68  3934.48 100.00 100.00

W 9.06  44.77  3.06 1645.60 18.02 20.66

14 ULRP 2458 5523 11.28  5122.20 81.98 79.34
4% 13.91 100.00 7.60  3565.87 100.00 100.00

WW 9.04 3936 313 1651.16 16.29 18.48

16 Ui 2135 60.64 10.44  4728.03 83.71 81.52
5% 13.90 100.00 7.56  3517.08 100.00 100.00

RO WEmER AL S RECRAI R
Table 6 Influence of cyclone angle-cone ratio on classification
. P Mg/ PR/ Ph i Ag b IRICR/ %
FHELL -1
LW % % % (g-t")  Pb  Ag
Wiy 8.47  62.67 274 1602.19 2679 28.32

(?(')ilzzt) PRy 37.15  37.33  12.57 644797 7321 71.68
5% 1276 100.00  6.41  3472.93 100.00 100.00
i 8.58  61.39 2.59  1556.23 25.24 29.21
(?(';5252) ULRP 4041  38.61 1220 6331.14 74.76 70.79
5% 12.76 100.00  6.30  3338.93 100.00 100.00
Wi 8.52 60.03  3.11  1740.76 33.5 35.79
<?;6226> UiRP  36.48  39.97 12.00 6069.10 66.5 64.21
4% 12.88 100.00  6.13  3211.13 100.00 100.00
Wi 832 58.85 2.86 1666.73 26.42 28.76
(?;%3) YIRS 30.44  41.15 11.39  5905.64 73.58 71.24

4557 12.69 100.00  6.37  3410.99 100.00 100.00

H 0.417 (10/24) B3] 0.500 (12/24) , JLb = Fh
37.33% L E 41.15% ,(HUTHS T Ph Ag S BIREAK,
Horfr A HE LG 0.455 (i T8 BLAE 22 mm PURY H B2
10 mm) %44 F, Pb S 0BT 12% , HAT AR IR 2
IEUE(H
24 HBYREZFEGXTEE

ShA A R T ARORE BT TR R 7 VR R I B, 7
HEFR 60° 2507 71 0.2 MPa Y Ji 8 ELA% 22 mm JiRb
FI AR 10 mm 5500 T, 48T BETL AR 450 Wk BE X 73 2%
SRR S5 7, R 7 v BE AR A IR
FEAR (T 15.69% F% % 3.81%) , Db = Rk sh HAFT R
B AU BRI 3 /N T I B () AR Ak s DORD VR B B e
5 UCRP A S LA /NI B BLTE 119% L L TBCR A
JIF I B s DD TR S A Sl e B A 3 300 g/t IR AH
MREAE o L5 LRI, 20k BE B ARG Vs I DURD MR 52
M, X P o7 | EDSCRFE M /N
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Table 7 Influence of cyclone feed concentration on classification S e g ’/ﬂ:ﬁ‘//I\ HR S A TR, Hip , AW S7 0.20
W WK/ T Ph i Ag s PIHCR/% MPa B, RS H T R A6 s, T e B DA (R, 40
WE/%  #FF % % % (g-t™")  Ph Ag ST
2
WM 1049 5023 295 1823.83 20.68 25.08 * °
15.60  YURP 3139 4977 1142 5497.11 79.32 74.92
4 1569 100.00  7.17 365217 100.00 100.00 £ GREATEANSELENZM
a3
Wit 659 48.69  3.03 168993 2045 23.22 Table 8 Influence of cyclone feed pressure on classification
10.47  UUEY 23.80 51.31 11.19  5303.48 79.55 76.78 o M/ 9
A SoN = o =Ry V3 =
40 1047 100.00 7.2 3543.90 100.00 100.00 BRI/ o WL/ A Ph bl Agdnfi, | PURR/%
v MPa  ZFF % % % (g-t™")y Pb Ag
WM 633 5049 271 1608.92 20.00 23.25 SIS 17T 1eoas a6 o
9.76  UiEP 21.81 49.51 1105 541581 80.00 76.75 wo ' ' ' ' '
s 030 Uil 28.74 48.19 1079 4918.76 78.74 73.98
ik : : : : : : S 1275 10000 6.60 320421 100.00 100.00
Wi 448 5345 280  1664.50 22.83 26.40 w856 Sler 287 176267 2152 2699
6.74 U 1603 46.55 11.22 532842 7717 73.60 020  UiEb 2695 48.18 1126 512931 78.48 73.01
29" 674 10000 677 3369.96 100.00 100.00 497 1275 100.00  6.91  3384.55 100.00 100.00
G 262 5727 277 1637.80 2477 28.01 W 871 5264 320 178090 2431 27.96
381 VIR 9.83 4273 1128 564132 7523 71.99 015 UiEb 2628 47.36 11.07 5098.29 75.69 72.04
4 3.81 100.00 641 334835 100.00 100.00 4 1275 100.00 693  3352.14 100.00 100.00
Wi 8.91 53.24 343 184179 26.50 27.54
010  UiE 25.03 4676 1083 5515.89 73.50 72.46
2 I 2LSG
2.5 BT ENFHRLE 4 1275 100.00  6.89  3559.87 100.00 100.00

% R RN I 245 0 A DR N L S A 7 i A R
FIUE B, BEAT IR AR AR S AR, 25
%8, BEBELT ESIM 0.30 MPa [£ = 0.10 MPa, JLHP
FEATR B DURD VR FE AT P AIG s DO s b A 2 B/ 1
TR S E B AE 10% LA b, FLmeRd A i T B Tib
R i A7 Bl G DURD 7 2R AR AL I R IRl 2R A

26 WEHERLCE

ARYEER A AT R T VER A 07 B e e
ANTT RO FI R I A5 B U A5 i L DURD HEA T 22 T
R AT R BRI I3 9 RISk 10, Horp
HEIHARS IR L IIESR 52 5 B 2" 8471 .
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Table 9  Pricing coefficients of silver

AIF] Ag i (g/0) KO I R 5 %

(7T - g") [1000,1500)[1500,2000)[2000,2500)[2500,3000)[3000,3500) 3 500,4000) [4000,4500) [4500,5000) [5000,5500)[5500,6000) [6000,c)

2R A/

[3.50,4.00)  68.7 71.7 73.7 75.7 77.2
[4.00,4.50)  72.7 75.7 71.7 79.7 81.2
[4.50,5.00)  74.2 77.2 79.7 82.2 83.2
[5.00,5.50)  76.7 79.7 81.7 83.7 84.7
[5.50,6.00)  80.7 82.7 83.7 84.7 85.7
[6.00,6.50)  81.7 83.7 84.7 85.7 86.7
[6.50,7.00)  82.7 84.7 85.7 86.7 87.7

79.2 81.2 82.2 83.2 84.0 84.3
82.2 83.2 84.2 85.2 86.0 86.3
84.2 85.2 86.2 87.2 88.0 88.3
85.7 86.7 87.7 88.7 89.5 89.8
86.7 87.7 88.7 89.7 90.5 90.8
87.0 88.7 89.7 90.7 91.5 91.8
88.7 89.7 90.7 91.7 92.5 92.8
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Table 10  Pricing coefficients of lead

i/ % /(6 -t
[10,15) 2500
[15,20) 3000
[20,30) 6700
[30,40) 8350
[40,%) RN

PL 100 BB R A 7E 4507 R F 0.2 MPa  4E ff 60° .
DURD T EAR 12 mm 6 0 EHAR 22 mm &40 T rfsre
A, #2100 ¢ JEARKES T, RIZ55T 100 t, 7] 43 51 3k A5

TREVERASD™ (R ) 50.75 t R AYERAE W (AP ) 49.25 t,
H (2023 424 J 13 H) 8 5.663 J0/g, i fE Al
AR 11, AT 0L R IE 25 I H HT AR B
Ay ALK T 12% M ARSI R AT AT

FRIZE 0 20K, By ARG 0 4 o 6 I R T 12%,
MR BETL 5 2 PRI 45 T | S5 A PoSe b ARAB B V7 1k
WA FE (20 50) 10% ~ 15% , FE5F Lo kS 7 4 A%
Ak B E 100 UK 3T U 4 1) 45 48 S HCR A E S 81
g HEFf 600 ZATTE ST 0.2 MPa 250 R (FhE 380
13.89% s Wi B4 22 mm PR 10 FAZ 12 mm £
HELL 0.455 JFEZAME T, vl NS 0 b 43 5 1 7= %
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Table 11  Estimated value of products

FPEEATR PP/t Ph AL/ % Ph AN/ (O6 - 1) Ph BMN/TT Ag i/ (g - 1Y) Ag T REV % Ag B/ (J6 - g7t) Ag BMA/IC B (Ph+Ag)/TC

W 50.75 3.11 — 0
UURP 4925 1239 2500 15 255.19
55 100.00 7.68 — 0

1623.36
6316.29
3934.48

82.7 4.683 385 811.39 385 811.39
90.8 5.142 1599559.39 1614 814.58
86.7 4.910 1931829.68 1931 829.68

49.25% v ib hr 12.39% i PICRE 79.45% 4R b AL
6316.29 g/t AR TR 79.06% W e Y ARG B FIAR 5 07
1623.36 g/tHREERRG . AT R — 0 T &,
o AR ERRE R B8 T 42 B (A RT A
687.96 JL/1,

3 45

1) 4 P SN 7.04% , EEIF N Si0, ;
FEGORLBEA - 18 wm K9 5 b 79.38% ; 3t |k
FHES U UTRR AT RIS IE 2317 13.15% B [Tl %
83.79% I = i AV E T

2) RH 100 BUIK IR A% , FEHE 60° 250 T
0.2 MPa 250 Ve & ( T 2 43400 13.89% Vi i 5 A%
22 mm JURP O EHAR 12 mm fAHEH 0.455 200 F, AT A
BB B PR R 49.25% FYEh A 12.39% S IRk
H79.45% SR 6 316.29 g/t FRIEILE 79.06% 1)
HYEORS B RIER SR 7 1 623.36 o/t RUMRAYVERKE ™, & K

BYHURE 00 i J7 S B9 U (6 L ORS¢ (LR T T
687.96 JT/1,
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