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Summary

The present diploma thesis deals with the calculation and design of an antimony ore
processing plant by the method of flotation. The mean feed grade of the processed ore is
2,9% Sb and preliminary tests have indicated that it is possible to produce a 51%
concentrate, with a recovery of 85%. Based on the test data and the results of this study,
the plant will be processing517 t/d of ore and produce 25 t/d of concentrate and 492 t/d
of tailings. The required machines are small in size and will operate in one or two shifts,
so the plant will be a small-scale installation with low operating costs. ghe plant consists
of a crushing section (two closed circuits using a cone crusher and a double roll mill, with
the respective vibrating screens/sieves) a grinding unit (incorporating a ball mill and a
spiral classifier) and a flotation unit which consists of a total of 15 cells in two stages
(rougher and cleaner stages). The plant also uses a thickener for the concentrate, two
thickeners for the tailings and a disk filter for further dewatering of the concentrate.
Though this preliminary study does not include explicit financial analysis or calculation of
profit margin, the last chapter provides basic information on the methodology and the
required data for such calculations.
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i DIAPHRAGM PUMP_FOR WATER DISC
RECL AMATION FILTER
UNDERFLOW_TO
TAILINGS AREA
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CAPACITIES — SPECIFICATIONS — TELSMITH DOUBLE ROLL CRUSHERS

Size of Rolls, diameter = face 2416° 30" =18" {NOTE 2) 30"=26" 40 =22° (NOTE 3) 40730
Met weight of Roll Crusher, |bs. approx. 5,500 10,400 17000 18,700 28,740
Gross weight Ibs. export, packed, approx 5,900 10,900 17900 17600 29,740
Cubical content, cu. fi., export packed, approx 170 265 370 470 470
Size of drive pulley, diameter x face 36"x10" 36" 10" 48" x<12° 48"x12° 64"x14"
Speed of drive pulley, RPM 280 30 350 250 290
Horsepower required (Typical) 30 40 100 &0 200,250
Surface speed of Roll Shell, FPM 1 575 560 560 550 550
Approximate capacity, in tons per hour, with size of ngs 'vésfx__égge Tg;-rs 'vé@ﬁ.ezge Tpcenf Max. Size of T:c:g's l\.:ljefle.eglcze TF?;'.S .ngﬁ'eselge
permissable feed at. Hour | (Motel) | Hour | Notel) | Hour feed (Notel) Hour | (Notel) |Hour| [MNotel)
_wy /5" spacing between rolls 12 S 12 3jg" 19 g 15 £l 21 3"
...w/ /1" spacing between rolls 24 3 26 3y a7 e 31 3y 42 3
...w/ 35" spacing between rolls 36 /g 39 1 56 1 a5 15" 63 g
...w/ /2" spacing between rolls 48 L LTy 52 =13 75 *13g" 62 14" B85 U7y
_..wi 34" spacing between rolls 72 =t 79 =15 12 *15/g" 92 17" 126 a7
...w/ 1" spacing between rolls 96 *13 | 103 7 149 *17)g" 125 170 | *2'g
_..w/ 1%/ spacing between rolls 120 ra 130 =21/ 186 *21/g" 166 212 =23
.../ 12" spacing between rolls 144 | =24 | 186 *2%g | 223 *2g 187 *25 | 285 | *25y

* NOTE 1:  Indicates that, where corrugated rolls are used, somewhat larger feed is permiss.
NOTE 2: The 30" = 268" Telsmith Roll haz a star gear drive. Other sizes have chain drive.
MOTE 3: The 40" = 30" Telsmith Aol is a pneumatic tired drive.

MNOTE 4:

able, but coarser product will result.

Capacities are bazed on 50% of theoritical ribbon of material weighing 100 lbs. per 1.2 bulk density. The capacities at a
given setting depends an type of crushing shells, reduction ratio, slippage and horsepower employed.
t Speed indicated is for average conditions and should be maintained. Speed can be varied to suit special conditions — Consult factory.
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Ce
H
(o]
\‘
(6]
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2. 900 UUETsUO (T UAR UEO AURTUOUbBsUO UOBG eovel al
o Ud UT &l O U@n9oth) E&OTOT eoUsuaU@oU eodl g1 udRI .
30 UEO suEUO oUBUUOR&O ¢0b6 &AET U AEU UO ¢d0aU0O0
UsT UE eUE ¢ AnEU ¢ E EHD5IHB KB/O
GEU UEO A1 1006 uUO UUETsUO, 170U #@nEUE UREUEODQUEODDON
o1 £AUOO Us1 UEOIVL AREGROUPLU UO Wich@BBOUOUGELEDDEG AIRE
61 Ve UOYRO @1 BABDOM, ¢ 306 UPpUBEE VWHUEUBOGRUO AEU UT w0l
UORUUBMNSUs BB 6 ¢ O18/4 80, MHPUT £AmMOUET 600, 8LEDBUD O
039HPAEU éeA2 0 UUET U
g UpUEUODBWR EP,39é& REBGIP& 112 kWwo 1 UE

gO eUel RTU TUEOUbd6AaEGED UBd QmOudW Vs Ea AU & WO.A1 T
gdl UU tU0uOT &l U URT UdAUGUEBEUeéenl uOeEYQl, Al ROS
69 U0RUsT EGE UOG PHUpPAT B UWHTEU® UARAG URp GGUEDD]
Usl Wk B5elUE GUET U¢ Oeé el RGEP) DD Ukl @sCiRaEE OV BUDT
poel UPE@WEO U Da BRI BOUE Ul UOT UUGO

D=(1007 P)/ P

30 aAZ0E UO1T U000 UbUW, PnB PR 6QIEIOO Adaed aiUE OWHO U1 Us i
Ud UE a(d DERS L
Do = (100 T 22)/22 =355
Dm = (1007 51)/51 =0,96
Ds = (100 i 80)/80 = 0,25
DZ GoT UUT 0aU@d Ooel OGOBOUT UOO ubOdUEO6 1 UO6 eéoveéel
(i =Do i( Dm)/ (Dm i Ds)

QUE Ul UEeUeEGUOT UUO BBOUUWUEGGUEDO ¢O06 06¢O1 O

G = (i30,96)3(096 i 025)=> (G = 3, 64
KoOl &@f RO UO éeo6el OUOeOR VGODWEOHOO G E Bl & $B4,6861 UE 3, 6.
é 135t/h, eUE UOuU@O0BT RTU UdOwde DU aaUEDITE@ D GOdUBO
GGUEDdUY 61 O@35&37)H ad2 W/ih.



DD OGUI ad, E ¢OGUUEUU TUbBO0 ¢06 ¢00GUseVUUE GUEI
»O06 UPEGUO&RGUE U¢u UET UpOeéeael ROEBENOHPODWLBBOWWT EO®
TUBOU GUET @& Oul0 UmUpPBEUBOLUPENOI BLODIU ¢ 06 ¢d0GU
Uud UbREegO Ub0GOuOGsUO, &U EGRUUVE

Drl 37+ DsI 135= Dy 172 =>

Drl 37+0,251 135=0,96 1 172

Ul U906 o6¢omEBFE a 0067 U
Ko Ot 080T Vot ¢06 ¢o00GUse BIUBSSEUERL 46tthel RT U Usl UE
Z(palpopuAog
Tpopodoaoia -15mm D
m
>
MNpoiov 60 mesh
/S S S S S S S >
A A A A ——
DS . DO
KoxAlopopog
udpoTa&ivounTng

GROW OUel BEOUbBsAaEGED

GEU UOT o6¢OI OAEGT U UEO UQUEUOUBWYIOEOABGROBOG ABG UU

UET UEUEéd Ul ®0AUEU 1 UEOUpo3BEM@EO UGUBT 0aOl UUO U
W =10 LW, Ljsqrt(n) 7 1]/ sqrt(D)

adp Qo



~ N A

n=1 0AOO eUUAUT EGED
gdl UO UEAABUTT U e0eéRPYIUEeady 0134 opbedmEdy UUE o U
U0 OU(MBBDOUE ¢ OUm nnzqan@oonnleum &O®OUudDGEWEdUT 61 06, U
61l Eel &0 #RUE &GO =0 0258AEIDR OF 21 RO O TUAOO e U0/,
UgirJ& 11000250 = 44. GEU 7T UOUA T 0670 1 a'eL’JaEUc") GelT EBUUEU
b0 00 2AMAEIBE kWh/st.,, UET UG @ 13, & 15/kwtit, @720 6 ¢i0 OAga Oob
W =10 L5 Ljsqrt(44) © 1]/sqrt(11000) => W & 8 kWh/t
Ko Ol &l RO, AEU th&EOdOEOODBURBBOOGUG6T EY T E eUUA 15%
ell o6GeoUll eUE U¢al OE®NIOUE UO ‘iUTo,
N=1,15LWLF=1,15LBLB7=> N & 340 kW é 456 HP
gold UOeiBosiUoETIl «AUUUE O ¢d5a0U0O0 T U1 OO6 ¢06 1T 90O0US
EGRU, UGEIT Ut @MARCY BbAIReo@a)9 6 0o Us O G tieUED a8 G BW |, 465 0
i 490 HP.
Dz i UBWAIRI Ee £ RUbBUe IE®MHRIESE £ GGUED
Zpaipduuiot MARCY
Auvauxdémg (nepinou) tons/24h
Meyedog Sogpriov loxog ™ Bagog
Lopmpo- ne Mulou ‘And 12,0 FAne 125 [And 8.5 |“And 63 | "And 03 e
wokou Xo /min men mn mm mn mm
s 4 slg 08 | mic 100 | el 180 | sic 200 fona
resn Moot Mesh Mash Maesh
42" 'x80"" 2530 10-22 34 a3 27 18 13 .10 6.8
4Mx3ft 2480 20-24 30 40 32 19 16 12 8.1
4x5 4120 35-40 30 688 54 32 27 19 89
Sx4 4.750 44-55 27 22 74 46 a7 20 138
5x6 7.110 66-75 27 138 m 68 55 43 154
6x4.5 8.040 85-95 24 190 154 95 77 50 249
6x6 10.730 | 115127 24 253 204 126 102 78 272
™5 11.880 135-150 225 326 283 163 13 102 ar2
™7 16.300 | 190-210 25 453 362 226 183 142 408
Bx8 18.300 | 220-245 21 566 453 281 226 176 ®s
8x8 24370 | 200-325 21 748 588 an 200 231 544
™7 27000 | 345-380 20 025 738 458 n 285 68,0
o9 34600 | 450-490 20 179 947 580 an 362 748
1029 48.000 | 630-675 18 1723 1387 857 693 535 1024
10x10 51.100 | 700-750 18 1900 1540 052 770 504 105.2
NMopamphoess: "H Suvapxomg xol f loxic OncAoyioBnoav éni peraledparos petpiag oxAnpdmrog, O
0gapdUIADG NepaTpégeTar Pé 75-80% TG wmolpou TaxUmTog wal'® dykog TV opaipdv
xaralapfidver 16 45% 100 Oyxou 100 pOlou. Kiswrov xixhwpa AsdrpBhoeus.
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TEDDI EFDs U¢u UWGUEOD OT o 1-Gr8hnGEOIE & U
U Uo¢ U7 tarh. U EKOU@TgRTERIE, U000 E+io , ®2¢6Ud RU g1 Ed

06 6 -D,Zsird (60 roesh) WIUAON d U.

;o [Th o

B37Hh AJED OsqMiec OUp Vo6 O6, ¢ O6 OGET
& Ué 1ip@12eqtE QUUBB B UESG B RO
UEO U¢sualkaedOUOBURE
UO6 prlew@D] UHOT UOOO EEAD UE T
AT OE GUO 104%, U¢OY & R

s Co
(@)

> C Co ©
—_ o

[0
£
O
=g O;Cb

—_—

[y
O
O
(@
Ce
—_
m»
_
o

Dzl Uyt i Ut EeUUEUU OOEGAI UEUO Ge £AGEO 6

Bpoxi&5a vnepxel{Aiong Avvauit xeTnrta Méon nmuxvoTnTa-
Mesh . jlemiedavelas oxkaONs % OTEPEA

(‘i

,408 " 45
, 358~ 40 _
. 3277 R 5
, 279 32
. 237 30
; 175 20
;115 18
, 075 15

20
28
38
48
63
100
150
200

0CO0O0D0000O
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55

iso
740 "”"
[
= 130
g 120 —— ]
=
= 110 _——
= ,af”ﬂ
: 100 y,;"
o
< seo """
3 " Elsixg &eror A7:100 %
il 7
=
=
=
=
= 60
=
=
“  so
20 2.2 24 zs 2e 20 1z 34" a2s xe <0 é=2 <4
EladsxKO FAarox METAAAETMATOX
AN go e L e w0 N PR -~ ~ o m XA = ww ow A «
GRUNAMWK gGd UL Uoé K. G. udUOI 6¢0OI1 OAEUT U
~ C] « /Eo - P o oW~ LA A, ﬁ ~ ﬁm“ v o, A o wr o 2N men N~
30 a Ao U0 oUdU0 Al fost UBBRES eAVUPE 6 08 0
~ © O L AR o A Sa A IO Y | T
0 UEA 00B® o DRaoEeRE kw
R A S A & oz A S a e W N
Dz | UBWOJRI EéEA RUOUEUEOEUUEEéE A 6UGO0OUUI
YnepxeilALon=Encedvera okapng-sg.ft AToKEVWOnN KoXx AL a
ALGpe- .
- Tamog Tomog 100 | Tomog 125 ToUmog 150 AuvopLkdTnTa: t/h
pos 20-65 Mesh |35-100 Mesh|65-325 Mesh |y, h (ac
onel-1 srapnc Krlon | Kaion KALaon T meprovpos) oTpoglg Toghe
pag 0,31 m/1m | 0,29 m/1m | 0,27 m/1m oh oneipag | “PRACT | HP
ST 14,1 19,3 25,0 sP 1,0 6 2
24" MF 15,7 22.4 30,0 DP 2,0 to 2
FF 17.4 25,9 35,9 TP 3,0 16 3
ST 21,4 29,1 38,0 sp 1,7 5 2
30" MF 23,9 34,5 45,4 DP 3.4 to 2
FF 26,8 40,0 55,4 TP 5,1 13 3
ST 30,4 41,6 54,4 SP 3,5 4 3
36" MF 34,0 48,8 66,2 DP 7,0 to 3
FF 3841 67 51 79,7 TP 10,5 11 5
ST 41,6 56,5 F 3 d SP 4,8 3,6 3
42" MF 46,6 66,4 89,8 DP 9,6 to 3
FF 52,3 78,0 108,4 TP 14,4 9 b5
ST 53,5 72,9 95,0 SP 8,7 3,2 5
48" MF 60,1 86,0 116,2 DP 17,4 to 5
FF 67,7 101,2 140,8 TP 26,1 8 7 1/2
ST 67,0 91,2 119,7 SP 10,5 2,9 5
54" MF 75,4 107,9 146,7 DP 21,0 to 5
EF 85,1 126.,9 17759 TP 31l,b J 7 1/2
ST 83,4 113,3 147,7 SP 17,3 2,6 7 1/2
60" MF 93.6 133,8 180,8 DP 34,6 to 7 1/2
FF 105.6 157.8 218,8 TP 51,9 6,5 10
ST 100,3 136,5 L7747 SP 20,3 2,3 7 1/2
66" MF 112,9 161,5 218,4 DP 40,6 to 7 1/2
FF 127.4 190,4 265,6 TP 60,9 6 10
ST 118,4 161,5 209,8 SP 27 .8 Zipdl 10
72" MF 133,4 191.,4 257,9 npP 55,6 to 10
FF 151,0 225,2 313,2 TP 83,4 5.3 15
ST 138,5 188,4 245,2 spP 31,5 2 10
78" MF 156,3 224,3 302,2 DP 63,0 to 10
FF 176,9 264,6 367,8 ™ 94,5 5 15
ST 160,3 217,.6 283,4 SPp 37.5 1,8 10
aq" MF 181.4 259,0 350,1 DP 75,0 to 15
FF 205,5 306.,7 426,6 TP 112,5 4,5 15
ST: TUNMOS OKAPNS HE KATAKOPULYPES TIAEUPES
MF: TUNMOS OKA&PNS HE TNHIAVOLKTES TAEUPES
FF: Tunog OKA&PNS HE AVOLKTES TIAELPES
SP: Turnoc KoxAla pe amnid BhHhua
DP Tunos KoxAtla HE Sinad BHipa
TP: Tuno¢ kKoxAla HE TPLTAS BHHa



56.1 Hup OT OAEGT 0O ¢ OT GdOoU

gt UU GUOERUsU URT uOeéeEVOlT, &RO6VU aexl UEGUE ¢6
ako@@)ped uUEUU ¢O1T GOU aGUET 6¢UBRUSI EGE UOb6 o6udOU
pOT Gud U &8RO TUUA UET o6¢0U0RUgI EGE 28U ¢0&epUE 1T U
QUORBI®@ s RGE 0UOE Vo @loeO2MW)EIBU (@D i 22) /22= 3, 55 0

UOT Eéeog UBUSROE @b &l@dali20)0202a.%)

goOuoOT & 06 GUE UO GUUBUL o1 Eeu GUEB7th¢IoGRGT EGE U
$06 ¢oUVOEBERBGEDEL3Z -3B/,35t/h. GUET U0l Eeg UbUsROE, UO
bOoEPUE B UB7THA4A1UIE K ¢ OF &l RO WWED &1ddsienén, 36 = 9,35t/h (T

9,35 m3/h)

K¢sgGEO, UO aAd00 U006 ¢ Ol (30V 141 8 178t0/% ,0 Udidad AD WA al@(
UO6 & Ud41ks3d7/DlE= 154,21 m3/ h.
g el &, ADO 1 glowdl YOUE O UOT UUOO

GoDz = 100PK) (100

U¢ = (2,871 1)/2,8=0,642

Ko O &l RO, G0 Dzi 20Lp,640) =/1,147 k0 O

T=0E T1E80Og Uni OE Ul £ 24

t=ROUT OO ¢EODOOD DS

C=06T UU0T VGUYO RERODEVEGOBUEUOUOE GU Go6il ABUEGE T U

U066 ¢ Ol Gldabs U@
gdu OB LleBUE AEU ¢6éiaol‘éoo » OC ¢ 0,00. RP & Eadd, 6 e 06V
UsOGdOuodasglU U086 ¢d00u0Od OEEG® =0 (2 12 40R0CEO apalEAT UUE é
T OEUOo® A gdBDyp1 = 777 t/24h & Ut 6min, 0 ¢ OF &1 RO

Z

Vo= 777 LB LP,10 é 466 ft3
g WODs1T U7l U UD UROeEeEd ERWEEe £ URT oD@t O OEEUG |
UdET £AUUUE ¢1D & DIt ORFREEWREIBEEE UE ETGSRHPOR6 kW.
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~ \

R

~ AN 2,0 0

LY

DZ 66AeVUEDEY & OO0 ¢000UDY
O¢uUU 1T ¢O0U¢ BT BUUB&&E eUERD UdO0GOUOU S
Dol UBDG6T UUI OEW@ido Tl ADUEGE T U UET ¢
a 2 3 -
NMukvéTnTta| Apalwon| ZUVTEAECTNGS Ca
TIOAPOL % D &
50 1s1 0,03 0.,0203
45 ¥1,2:1 0,035 0,0237
40 1.:85:1 0,04 0,0271
35 18l 0.0S5 0.0339
33 221 0.055 0,0373
30 2,3:1 0,06 0.0407
25 81 0,075 0.0508
22 3.8:1 0,09 0.,0610
20 - 4:1 0,10 00,0678
17 S5:1 012 0,0813
14 6:l 0.14 0,0949
12.5 7321 0,16 0,108
11 8:1 0.19 0,129
10 9:1 0.21 0,142
9 10:1 0,23 0,156
D i UFWUQURI Ee £ RUBUEGUEDEGUEEA ¢00
Mevye8og XwontikdTnTta] TaxvTtnta| Ioxvs
npooSornoitNTN Sefaupuevne gA 1 KaG
ft x ft (ol & IS 28 rev/min HP
4 x 4 50 210-250 2
5 x5 100 - 3
6 x 6 170 175-200 3
<5 270 h 5
8 x 8 400 170—-190 5
10 x 10 785 130—-150 LD
12 x 12 1360 . 10
14 x 14 2160 " i5
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n= (VmLj)/(VkLK)
U9 Om=¢ O UEUU ¢m¥minOU a U

Vk= RROEUE&UUEUU U®d eodr el EO GU
K=0G61T 00T 0a U850 UET &6 0

DD OUEYT geEe U KlasdepiOd URabthOwEU UE 70 UOT a6l 00T UGU
pUBOT OV UaUY eash ovH UBYT £D0UB U0UOT UoEetTu URT eéeoar U1
U0 eUeéei RTU U671 ET &I E UGGAI UEU eUE EGOb000¢sU
gou UOT 10wd BlesdA O1 UWH sad t0aitED ftiA28Dm, 1O 0EGRU 1
HP=10,746 kW. DZ RO 0T OO U¢ 6o TimmUED EwBHEIEI 1006 ¢ OI GOU Us
(154,21 m¥h)/(60 min) = 2,57 m¥min. K ¢ ET &AOT U8 O oG &I WA g7a 061 U

n= (2,57 L{L0)/ (2.82LP,7) = 12,15
Ko O &1 RO, G BEWED U006 ROT udoOUEUOUO uEDRFd£LIIOD®U & U
UTa AEU UOT eUezmus t£URROENMRIU0VA.
Gol Ol Ee&£ GUO UBAQUUEEEDRUOIBEUOHESBOUBGB1 Ol Ee o
E G RULDTM =11,2 kW.
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Dz i UBODQURI Ee £ RUbDUEGUEBEGUE®&vee 67 UT 0T Uops0il U
Mé¢yeSos Aiatoun} Oykoc Ioxvs
KUWEANGS KLUWEANG
AiapeTpos €Alkas|in x in| Cu.ft HP
12 in 2Z % 22 10 1.0
15 24 x 24 12 1 72
18 28 x 28 18 1.4
18 e1&1xkh |32 x 32 24 252
21 38 x 38 40 8.2
24 43 x 43 50 4,2
30 56 % 56 100 9,0
Xpoévogs
Eminievons 8 min 12 min 16 min
vypo
1,571 2/1 3/1 471 1,5/1 2/1 3/1 471 1,5/1 2/1 3/1 4/1
OTEPEA
NMUKVOTNTA 40 33 25 20 40 33 25 20 40 33 25 20
ToAQOL %
MévyeS8og AuvapilKOTNTA KLWEANS CE ENpous TOVVOus avda 24 wpeg
KUWEANS
12 27 22 15 12 18 14 10 8 14 15 8 6
15 33 25 18 14 22 17 42 9 16 13 9 7
18 49 38 27 21 33 25 18 14 24 19 14 11
18 sp 65 51 36 28 43 33 24 19 32 25 18 14
21 109 85 62 47 72 57 41 31 54 43 31 23
24 136 106 76 58 91 71 51 39 68 53 38 29
30 272 212 152 116 181 - 141 101 78 136 . 107 76 58
564 Do éil RUGO o1 o6eiar UUOO
GEU UOT o6¢O1I OAEGT U UEO UEUY ®U006 UO6 ¢o6eéel RUD
UO6 G667 ¢o6éel aly UUOO ROEGEY OpOEUsUUE O UU0U¢ 0O0:
A= (D17 D2)/V
Up O6A= E UGEGAI OBE® Gdo mpo AIER e A2 U Uuil O GU0BU
D1,D2=E UOREé@ eUE UUIEeg UOBUSRGE
= E UURUOUEUU eUUUaUeEGEDG aU m/h
QUOREeZ ¢ WOPOUEDL ¢ UUd gk, Vs DB E UBLEN0EDIR D=4,
DZ ¢ 01 GO 071 @0 RUUUE Upplhs REOH E1pWmed.Rglpal 700 6 Ou O
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URT L"JaAU&UEaEUéaT U e BIDE (G, O uddli G@¥0b T 0 UURUOUEUU
eU0UaUleEGEOD O atnnimgning 7 O &ddv® 604.),00415 m/h = 0,249 m/h.
KGUostT 0adl OUO U001 oUBUGAT R UUpO ¢00eU0¢UUE

A=(4 7 1)/0,249 = 12,05 m?%/tlh
Qo UBARAG Go6T ¢ooél aTtG@O ulddl GEEIZFEUSO, UGEWHUG 25 /
Ko Ol 2ERG 61 OT Eegd UGUEUGHICKIUD T B Bl £1 CBAXUA 25% AEU
uadaul 00 OE

Asi= 1,25 Lj1,56 Lj12,05 = 23,5 m?

gou UET U¢EGA UEU UsUQ ®©pOHWOAIRO® U UE UGEA UUBO
d=sqgrt (4 LR3,5/3,14)= 547 m
Ol &l RO O ¢o6eéel RU@ED malUERUMEO @ E25 080T ECE.

U

U U BWepd,EIpRHp D@ T UiwEQHR . 5 O

i EU Ol o¢Rh OAERGaAT ¥ LBRUODOROEN ETeQWEEEE2 O UU9 OO
= (D17 D2)/V

QUOREe g ¢ @wOHOUEDWL o UUd (o, Uauééﬁmmoa}rzoym4
DZ ¢ 01 GuO 071 @0 RUOUUE Ubpplhe RECH E1pUWmed.Rglpad 700 u Ou OF &1 U
URT UBAUGUEBdEUénl UbO&RGE! ,Uo&GH i EwWwIA) UVURUUEUCU
ellUalBEOEDs T J6th/and, 24 E VB 8020,0026 m/h = 0,156 m/h.
KGUsi uaol 00O UOT ¢UBUPAT R UUPO ¢00eU9UUE

A=(4 7 1)/0,156 = 19.23 m?%/tlh
gOu Ot &l 06 Ua@EOUBGsU U006 fJbA@?fx’dj@vEOéE UgpU QOEA RA &
Gol ¢goel 0BWHEDHUBUARAG U000 671 T 03O E2t/d £100 B 0501 7
AADUKPOT 1 RO]T OEEed UPUEUQWOIWIE oW ¢k GeAeEEURRWUA 25 %
Il 0UAO6O UGGUI UgUO, Usi UE

Adi=1,25L{492/ 16) L{19,23 = 492,76 & 739 m?

gl ROEGET O9pOEZGO6YT UELEBIE VD

cj)
g;
(@}
k=2
e
@/
o>
A
(o7
(S
=2
o
8

k=2
C
m
C

d=sqrt (4 Lj739/3.14) & 31 m

O Uuaodo 1
g o671 UGUW

o e
m: Co

mp
—_ &\

aeT
OO

|T|’ Ce

Tigia®d it
RiUEeOOU EcAIRIEUD 1

PPN
Co
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OUY UT E U¢ E769%D 8B, DBHIUUWI E GEA UUb00 UO6 éuU

Co C
[SNEE=H
-
Cec M
m C

d=sqrt (4 LB70/3.14) é 21 m

Ko EOIEAE UPo é ia@Wemco, 0 61 O Eg@d@du U2 G5E® Qv é 4 HP

o
i &R

(=)
(o))
—_)
pull
Ce
= o
(@)
(@]
mp
o B
Py
e
o M
Ce
o
ml
mp
(0}
h-)
(6]
o@/
rol'!ﬁ
§))
E:
So
«
g:,(
8)(
4
7
«

BB 000 U@ DOSEED ani 64 oES (&b, U )
) DWEeu UEUU UEO O¢EC
H 6 0 DA EWE

c
me <
7 O)

T U a8AVUUNDE Weld Ue AOURE@BUO8 0O 1T 0 4iibAe®BOO 6 f
BEl OEU @ bEdE O7 Ee UilBUUh @ &0 ROHR 1@ kW.
e oUBOBGBUGE UT O¢pl EGY OC

géeOi Ooels G6AeUVUl UbBRUEeud eUUA OAOO 70U UU T ERUIT o
yia

o1
\l
@
o
O
a=a
C\
m»

T ERUT EY £URI

109 Oe Je E U/ 006 150m?®
2209 O geE O/ 006 225m3
1% O1 OUT UT 06 Ubs OGOt uUEO | TS50/24U 1,5
20 O1 OUY UT OO0 UbdOGOUuUUEOG | TS50/12U 1,5

0 Ugd 00 4 1 ft (1295mm) 130,0

KT O¢T EGT 0O gUo OO/ pmaled | o & R k)
7
j

U
U

aaaaaa

U 20U000EO)|VD75x250 (1,875m?) 4.0
&BE&WBROU (&Y 3x8m/40cm 1,8
161 00RI

ORI E
Qu e
3000
us Uo UO éeo R 300260 74,6
Quae FeeI®T2 &dU00GEO)|VD75x250 (1,875m?) 4,0
300U0G00Eé 20 ©YalEdI6RIOU (& da0] 8m/40cm & 2 x 8m/20cm 1,2
GGUEdUuT 61 00 9x9 340,0
Q@I EQGud00 6udo0OUUT ET OV E|125FF 600 7,5
DD O0OU Oy OEEUBO 10 x 10, 785ft3 5,6




O6t &l UO Uopsdl UGGED 15 x 100ft3 11,2
Do el RUGO (G617 ¢goeéel ail UUOO |[5imx2m 1,5
Do éil RU&O UaxlIT U006 2x21mx2m 3,0
GJEEGEUGOUO aoi ¢o6éeil at UUO| 6ft (200 ft2) 1,1

Gol Ol Ee ¢ 588, 5
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METAL PRICES AVERAGE MONTHLY METAL PRICE PER METRIC TON ROTTERDAM
Month 2012 2013 2014 2015 2016 2017 2018 2019 2020 Month
Jan 11,530 9,619 7,950 5,291 7,583 8,286 7,797 5,840 Jan
Feb 11,750 9,763 8,000 5,368 8,009 8,539 7,765 6,180 Feb
Mar 10,890 9,738 8,250 5,296 8,677 8,713 7,636 6,312 Mar
Apr 10,758 9,633 8,419 5,693 8,864 8,520 7,246 5,930 Apr
May 10,405 9,450 8,625 6,223 8,852 8,114 6,960 May
Jun 10,185 9,563 8,625 6,435 8,606 8,207 6,468 Jun
Jul 9,722 9,400 7,350 6,435 8,196 7,927 6,095 Jul
Aug 10,163 9,600 7,350 6,823 8,320 7,995 6,020 Aug
Sep 10,405 9,463 6,361 7,615 8,413 8,415 5,952 Sep
Oct 10,405 9,388 6,082 7,740 8,170 8,291 6,190 Oct
Nov 10.207 9,388 5,652 7,550 8,131 8,089 6,197 Nov
Dec 12,103 10,141 9,050 5,144 7,350 8,182 7,838 6,008 Dec
High 11,750 9,763 8,625 7,740 8,864 8,713 7,797 5,840 High
Low 9,722 9,050 5,141 5,291 7,583 7,838 5,952 6,061 Low
Avg/MT 10,547 9,505 7,317 6,485 8,333 8,245 6,694 5,840 Avg/MT
Avg/Lb 4.78 4,31 3.32 2.94 3.78 3.74 3.03 2.75 Avg/Lb
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METAL PRICES BULLETIN AVERAGE MONTHLY METAL PRICE PER METRIC TON CIF USA
Month 2012 2013 2014 2015 2016 2017 2018 2019 2020 Month
Jan 11,850 11,492 9,877 8,543 5,456 7,683 8,609 7,922 5,677 Jan
Feb 11,960 10,803 10,072 7,937 5374 7,650 8,688 7,975 5,919 Feb
Mar 13,051 10,626 10,141 8,234 5511 8,653 8,813 7,799 6,252 Mar
Apr 13,503 10,458 9,866 8,488 5,585 8,945 8,736 7,302 6,129 Apr
May 13,917 10,351 9,711 8,616 6,283 8,763 8,228 6,911 May
Jun 13,977 10,183 9,755 8,300 6,504 8,548 8,361 6,713 Jun
Jul 13,531 9,893 9,797 7,824 6,724 7,937 8,294 6,008 Jul
Aug 12,886 10,086 9,755 7,330 7,176 8,351 8,014 5,875 Aug
Sep 12,814 10,417 9,659 6,790 7,634 8,460 8,625 5,908 Sep
Oct 12,911 10,472 9,469 6,462 7,785 8,157 8,611 6,054 Oct
Nov 12,732 10,340 9,281 6,049 7,584 8,226 8,175 6,272 Nov
Dec 12,125 9,893 9,039 5,677 7,606 8,510 7,810 5,891 Dec
High 13,977 11,492 10,141 8,616 1,785 8,945 8,813 7,975 6,912 High
Low 11,850 0,893 9,039 5,677 5,374 7,650 7,910 5,875 5,677 Low
Avg/MT 12,938 10,418 9,702 7,521 6,602 8,324 8,414 6,719 5,994 Avg/MT
Avg/Lb 5.87 4.725 4.40 3.41 2.99 3.775 3.82 3.05 2.72 Avg/Lb
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