HYDROCYCLONE SPECIFICATION PATENTED

SPECIFICATIONS AND PARAMETERS
Volute Feeding Pre-classifying Hydrocyclone

Volute feeding chamber design

Overflow fineness increased over 5%

Fine particles in underflow decreased by 3-5%
Recovery increased by 1-3%

Classification efficiency increased over 10%
Lower feeding resistance and power consumption

‘Specification Diameter (mm) Inlet pressure (MPa) Ca pa.city(Mf;h) Cut size (um)

0.04-0.15 500-900

0.04-0.15 400-550

0.04-0.15 260-500 Multi-cone Hydrocyclone

Multi-cone design

Capacity increased by 20-30%

Power consumption decreased over 15%

Realize finer classification with bigger diameter Cyclone

0.04-0.15 200-300

140-300

100-220

Spiral Feeding Hydrocyclone

Spiral feeding chamber design

Decrease inlet turbulence & resistance
Decrease abrasion and power consumption
Decrease coarse particles in overflow
Classification efficiency increased over 10%
Capacity increased over 10%

Flat Bottom Hydrocyclone

For ferrous ore grinding system with classification fineness of
-200 mesh=65%

Less fine particle in underflow and increase efficiency over 10%
Lower mill circulation load and capacity increased over 15%
Power consumption saved over 12%

Adjustable Apex

The adjustable apex can be applied to the grinding classification,
tailing stacking and tailing dam processes, etc. It is convenient to
control the performance of cyclone by online adjusting the
dimension of apex electrically or manually and inspect the
dimension of apex through the visual window. The adjustable
apex is suitable for processing ore with unstable quality, thus can
reduce the labor needed for changing apex frequently and
improve the working efficiency.




AUTO-CONTROL
SYSTEM OF CYCLONES

Auto-control system for pump sump level, feeding density and pressure of cyclones, etc.

SP of feeding density
Pressure meter l Flow meter
PV =
-y — Overflow

l SP of liquid level concentration

Liquid level meter Hydrocyclone

concentration

water x

Electric
actuator '

Underflow

TAILINGS STACKING
PROCESS
AND EQUIPMENTS

Hydrocyclone & dewatering screen used for coarse particle tailings
stacking.

Thickener & filter press used for fine particle tailings stacking.

Most of tailings stacked by hydrocyclone & dewatering screen to
decrease the load of filter press, save equipment investment and
operation cost.

Circulating water reused.




COMPLETE CLASSIFYING EQUIPMENTS
SOLUTIONS

Multi-layer vibrating screen combined with cyclones used for iron,lead zinc tin,tungsten etc.ferrous and non-ferrous ores classifications,will

dramatically avoid over-grinding,increase recovery and mill capacity by 10%.
Haiwang provides minerals classification EPC and cyclone-pump-screen complete equipments and service.

3DZs-1007 5DZS-1007
Layer 3 5
Frequency (rpm) 1500 1500
Cut Size (mm) 0.074-1.0 0.074-1.0
Capacity (t/h) 30-90 50-150
Motor Power (kW) 2x1.8 2x1.8
Screen Area (m?) 4.2 7.4

MULTI-LAYER VIBRATING SCREEN

Feed density: 25-50%

Feed paths: 3or 5

Screen Material: Flexible polyurethane
Mesh Size (mm): 0.10-1.00

Large unit capacity of 8-9 t/m? -h with 0.10mm mesh size

Low power consumption of 0.075kWh/t with 0.10mm mesh size
Screening efficiency above 80%

Screen mesh life above 6 months




HEAVY MEDIUM CYCLONES

Two products HM cyclone with pressured feeding Three products HM cyclone with non-pressured feeding
Maximum size of 1600mm with capacity over 1000t/h Maximum size of 1500/1100 with capacity of S00-600t/h

Maximum feeding size of 120mm Second stage with adjustable vortex finder

Ep=<0.05 Maximum feeding size 100mm

Separation efficiency=95% Ep1=<0.03 ,Ep2<0.05

High-alumina ceramic lining Separation efficiency 93-98%

High-alumina ceramic lining

(mm) (mm) (MPa) (t/h) (m3h)
FZJ 600 600 <30 0.06-0.12 40-80 250-350
FZJ 660 650 =30 0.06:0.44 60-100 00400 Diameter Diameter Feeding Pressure Capacity Medium
FZJ 710 710 <40 0.08-0.14 80-140 400-600 Spec. 1( r:tr;"ge 2'E‘r:tr:g)]e (ﬁﬁ) (MPa) (t/h) Cchr:#g‘?ht;on
FZJ 800 800 <40 0.08-0.14 120-180 600-800
FZJ 850 850 <50 0.08-0.14 160-240 700-900 WTMC600/400 600 400 <30 0.06-0.10 40-60 250-350
FZJ 900 900 <50 0.10-0.16 220-320 800-1100 WTMC710/500 710 500 <35 0.08-0.12 60-100 350-450
FZJ 1000 1000 <60 0.10-0.16 260-360 1000-1200 WTMC850/600 850 600 <45 0.10-0.14 100-160 500-650
FZJ 1100 1100 <60 0.10-0.16 320-420 1100-1300 WTMC900/650 900 650 <50 0.12-0.16 120-180 600-800
FZJ 1150 1150 <60 0.10-0.16 360-460 1200-1400 WTMC1000/710 1000 710 <55 0.15-0.18 160-220 800-1000
FZJ 1200 1200 <80 0.12-0.18 400-500 1300-1600 WTMC1100/780 1100 780 <60 0.18-0.22 200-280 900-1200
FZJ 1300 1300 <80 0.12-0.18 450-550 1500-1800 WTMC1200/850 1200 850 <70 0.20-0.28 260-350 1200-1400
FZJ 1400 1400 <90 0.12-0.18 500-600 1600-2000 WTMC1300/920 1300 920 <80 0.24-0.30 320-400 1400-1800
FZJ 1450 1450 <90 0.12-0.18 550-650 1900-2200 WTMC1400/1000 1400 1000 <90 0.28-0.36 400-500 1800-2200
FZJ 1500 1500 <100 0.12-0.18 650-750 2000-2400 WTMC1500/1100 1500 1100 <100 0.32-0.40 500-600 2200-2600

FZJ 1600 1600 =120 0.14-0.20 800-1000 2200-2600



Coal slime HM separator/Coal slime HM cyclone

Ep=0.08

Separation efficiency >90%
Adjustable vortex finder
High-alumina ceramic lining

Coal slime HM separator

Key parameters of coal slime HM separator

Spec Diameter Feeding Size Pressure Capacity Volume Capacity
) (mm) (mm) (MPa) (t/h) (m?/h)
350

-
Coal slime HM cy

TSMC350 0-1.2 0.06-0.15 10-30 100-200
TSMC500 500 0-1.5 0.08-0.15 30-50 200-300
TSMCé600 600 0-2.0 0.08-0.15 40-80 300-400
TSMC710 710 0-2.0 0.10-0.15 60-100 400-600

Key parameters of coal slime HM cyclone

Spec. Diameter Feeding Size Pressure Capacity
(mm) (mm) (MPa) (t'h)
SMC150 150 0-0.5 0.12-0.18 4-10
SMC200 200 0-0.5 0.18-0.22 10-15
SMC250 250 0-1.0 0.22-0.24 15-20
SMC300 300 0-1.0 0.24-0.28 20-30
SMC350 350 0-1.0 0.26-0.30 30-40

SMC400 400 0-1.5 0.28-0.32 40-55

Volume Capacity
(m3h)

20-35

35-55

55-80
80-120
120-160
160-220

Three products HM cyclone with pressured feeding

Maximum size of 1400/1000 with capacity 450-550t/h
Patented double cone design

Maximum feeding size 100mm

Ep 1=0.03, Ep2<0.05

Separation efficiency 93-98%

High-alumina ceramic lining

Diameter | Diameter Feeding

(mm) (mm) Size

1* stage 2" stage (mm)

YTMC710/500 710 500 =35
YTMC850/600 850 600 =45
YTMC900/650 900 650 =50
YTMC1000/710 1000 710 =55
YTMC1100/780 1100 780 <60
YTMC1200/850 1200 850 =70
YTMC1300/920 1300 920 =80
YTMC1400/1000 1400 1000 =90

Pressure
(MPa)

0.09-0.14
0.13-0.16
0.15-0.18
0.18-0.22
0.20-0.24
0.22-0.28
0.26-0.32
0.30-0.40

Capacity
(Vh)

70-120
120-180
140-200
180-240
220-300
300-400
350-450
450-550

400-550

650-750

750-950
900-1100
1100-1400
1400-1700
1600-1900
1900-2300




COARSE COAL SLIME SEPARATION

PROCESS & EQUIPMENTS

Coal slime classifying cyclone

Maximum size of 1250mm with capacity 1300m*h
Cut size 0.20-0.40mm
High-alumina ceramic lining

—— 1
“ Haiwang FX cyclone clusters
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Thickener or flotation system

Haiwang LXA
spiral separator

1mm-0 Gangu _J
Diameter Pressure Capacity Cut Size
1mm-0 (mm) (MPa) (m?/h) (mm)

Haiwang FBS fluidized bed
separator

FX150 150 0.10-0.15 20-35 0.04-0.10
Haiwang ZKJ-D multi-layer FX250 250 0.10-0.15 60-85 0.04-0.12
high-frequency vibrating screen
FX350 350 0.10-0.15 70-120 0.06-0.16
] FX380 380 0.10-0.15 130-180 0.06-0.16
Clean coal ‘ FX450 450 0.10-0.15 150-220 0.10-0.20
= ! —— FX500 500 0.10-0.15 180-270 0.10-0.20
_ Coal slime centrifuge FX610 610 0.10-0.15 280-380 0.10-0.20
Coal slime tank Pump FX660 660 0.10-0.15 340-460 0.15-0.25
FX710 710 0.10-0.15 40-560 0.15-0.25
FX850 850 0.10-0.15 560-850 0.20-0.30
FX1000 1000 0.10-0.15 800-1050 0.20-0.40

FX1250 1250 0.10-0.15 1000-1300 0.20-0.40



Fluidizing bed separator

For 1mm-0.25mm coarse coal slime separation
Feed particle size dmax/dmin=4

Separation density 1.1-1.8g/cm?®

Ep=0.12

NO need of heavy medium or chemical,water consumption only 10-20m*m?:h
T PLC auto controlled

Spiral separator

Spirals are often used to separate coal, iron ore, chromite, pyrites,tungsten ore, tin ore, niobium ore as well as other non-ferrous
metals, rare metals, and nonmetallic ore with gravity difference, especially suitable for sand ore separation.
Note: LL 1000 is applied in coal separation while the rest are applied in metal ore separation.

Spec. LXA1000 LXA1200 LXA1500 LXA2000
pee -_ Spec. FBS1800 | FBS2100 | FBS2400 | FBS3000 | FBS3600 | FBS3900

OD (mm) 1000 1200 1500 200

Pitch diameter ratio 0.45 0.6/0.45 0.6/0.45 0.6 Dia.(mm) 1800 2100 2400 3000 3600 3900

Starts no. 3 2/13/4 2/3/4 2/3/4 Capacity(t/h) 20-40 30-50 40-60 60-100 100-140 140-180
Turn units & 4/5 4 4 Bed density(g/cm?) 1.1-1.8 1.1-1.8 1.1-1.8 1.1-1.8 1.1-1.8 1.1-1.8
Capacity (t/h) 2-3 4-6 8-16 15-40 Upstream water volume(m?/h) 20-30 30-50 45-70 70-100 120-150 140-180

Upstream water pressure(KPa) 70-100 70-100 70-100 70-100 70-100 70-100




ABRASION - RESISTANT MATERIALS

HW-AC Hard Wearing Alumina Ceramic

Content of Alumina = 95% ;
High hardness, high temperature, corrosion, abrasion resistance
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Moh’s Hardness Appare&tﬁl):'oros{ty Bendtﬁaé‘ggength Density(g.cm?) Abration(%) ALO, (%)

9 =01 =290 = 3.65 =0.04 =95

Low Temperature Pre-polymerization and High Temperature Extraction Stepwise
Synthesized Hard Wearing Polyurethane

With nearly 30 years’ researching experience and combining the
features of mining, chemical engineering and other industries, Hai-
wang researches and develops the worldwide advanced process
on stepwise synthesized polyurethane by cooperating with domes-
tic and oversea researching institutes. The process is of low tem-
perature pre-polymerization and high temperature extraction,
which can realize the individualized design on product formula.
The linear arrangement and reasonable hybrid crosslinking of the
main chain in the polyurethane elastomer are adjustable and con-
trollable; and the performance including strength, elongation, elas-
ticity and abrasive resistance and other performance indexes can
all meet the international advanced level. This type of polyurethane
can be used to manufacture cyclone, screen panel, screen mesh,
rubber covered roller, flexible couplings and buffer spring, etc.,
which are widely applied in mining, chemical engineering and envi-
ronmental protection industries in domestic and overseas.

Acid And ) Permanent : o Tensile Tear
High Temperature Deformation Elongation | Elasticity Shore Strength Strength

Resistance(C) (%) (%) (%) Hardness (MPa) (KN/m)

Alkali
Resistance

pH1-7 pH7-13 =100 =10 400-1500 25-65 10-98 20-50 30-130

Nano-modified Material

With the international advanced IPN technology, the interpenetrating structure between polyurethane rigid group
and rubber flexible macromolecular chain can break the limitation that no coexist between the traditional polyure-
thane and rubber material, thus to achieve a new type of elastomer with high strength, high elasticity and high flexi-
bility. Active nano protective film can be formed after adding the modified nano functional packing to improve the
scrub resistance of material surface and increase the lifespan. The strict forming technology and smooth liner with
standard dimensions can reduce the friction energy consumption inside cyclone and improve the classifying
efficiency.

A‘:’&?@Ed Shore S—E?gr?;?h Elongation | Tear Strength | Elasticity Dé%gtb%;g;
0 0400
Resistance peness (MPa) (%) (Ninrm) (%) (cm?)
Nano Modified
Hard Wearing 65 30 720 55 78 12 0.014
Rubber
Traditional
Rubber 60 23 570 90 65 1.15 0.072
Traditional
Polyurethane 85 40 470 110 55 3 s 0.075




ABRASION -
RESISTANT MATERIALS

Helicon Wet Mixed Hard Wearing Rubber

With nearly 30 years' researching experience and combining the features
of mining industry, Haiwang researches and develops the worldwide
advanced wet mixed hard wearing rubber by cooperating with domestic
and oversea researching institutes. The process mixes the nano additives
and rubber micelle rapidly and uniformly, which can improve the dispers-
ibility of additives maximally and guarantee the performance of rubber to
meet international advanced level, including the integrality, uniformity of
long rubber molecular chain, abrasion, elongation at break and elasticity,
etc. The rubber has been widely used in large and extreme-large concen-
tration plants in domestic and overseas.

Tensile : : Tear o DIN Abrasion
Hasrlgl?ifss Strength Elorzgﬁa;tlon Strength Ela(‘s;tg;:lty SG. (Wet Type)
(MPa) (N/mm) (cm?)
Wet mixed hard
wearing rubber 36 ‘ 275 ‘ 810 43 82 0.97 0.016

Traditional
processed rubber

According to the working condition at sites, different hard wearing material or com-
bination of different hard wearing material can be adopted to improve the using lifes-
pan of equipment.

KM Composite

Applicable temperature: -25~150 C. Alkali, salt and oil resis-
tant. Can be used under conditions of any concentration of
hydrochloric acid, concentration of sulfuric acid less than 20%
and nitric acid less than 5%.

HW-NM Hard Wearing NM Composite

High temperature vacuum self propagating crystallization; High intensity & hardness, high temperature, abrasion
and corrosion resistance.

Modulus of

Bending Strength

(MPa) 'el(%sggi)ty Hardness resistance

Moh'’s Acid and alkali

Excellent

19-20




