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FILTRATION

BHS-FILTRATION INC.

BHS VACUUM BELT FILTER,
CANDLE & PRESSURE PLATE FILTER TECHNOLOGIES
FOR MINING APPLICATIONS

1. BHS Vacuum Belt Filter Technology for High-Solids Sltries

2. BHS Candle and Pressure Plate Filter Technologies for
Clarification Applications

3. Specific Filter Applications

A. Nickel Precipitation Candle Filter
Zinc Precipitation Candle Filter
Cobalt Hydroxide Candle Filter
Copper Precipitation Candle Filter
Cobalt Dissolution Candle Filter
Cobalt Cyanidation Belt Filter
Precious Metals Pressure Plate Filter
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BHS

FILTRATION

BHS CONTINUOUS-INDEXING
VACUUM BELT FILTER TECHNOLOGY

Figures 1 and 2 illustrate the operational features dBH® Continuous — Indexing Vacuum Belt
Filter. The operation is further described in theofwihg paragraphs.

In the BHS vacuum belt filter, the slurry feed is coatius while the filter cloth is moved
intermittently and the trays fixed in place. For blatovement, the vacuum is broken by butterfly
valves and the cloth moves (indexes), by pneumatiadsys, in the space above the vacuum
trays. The belt moves along and relaxes but never ésuitte trays, which allows for long filter
cloth life. The BHS filter eliminates the need fabber carrier belts and motor to move the filter
media. Compared with moving tray designs, the BHS uqiiires no additional hardware such
as rails, rollers or flexible pressure-vacuum rated $ose

Figure 1: Process Flow Diagram Figure 2: BHS Belt Filter with 73.5 M
Of the BHS Belt Filter Installation of Filter Area

For the process operation, due to the stepwise operafidhe belt, washing and drying
efficiencies are maximized, as the belt is stopped laadnechanism of “plug-flow” for gases and
liquids is in effect. Finally, because the trays awedf the mother liquid and the wash filtrates can
be recovered individually and recirculated and/or recovaretdreused which allows for a more
efficient overall operation.

After filtration, washing and drying, the cake is disgfeat, shown in Figure 3, and the filter media
is cleaned. Cleaning occurs only when the filter isethoving which ensures maximum cleaning
with lower liquid usage. Automated valves control the hwes The clean media is then
conveyed back to the slurry feed zone.
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BHS CONTINUOUS-INDEXING
VACUUM BELT FILTER TECHNOLOGY

The entire operation is pneumatic and easily contrdigda PLC or customer DCS, which
minimizes the installation, mechanical commissiwater batching and process startup time. The
units can be enclosed, dust-tight, or pressure tight fertimg or gas-blanket and are
manufactured in stainless steel, Hastelloy, syntheticreinforced - synthetic components
depending upon the solvents, solids, temperatures, etc. cBifletes the turnkey systems with
feed pumps, liquid transfer and recirculation pumps, separatbrreceiver tanks, liquid ring
vacuum pumps, instrumentation, pre-piped and pre-wired skids af@d debtrol systems.
Heating and cooling packages for liquids and/or gases and kahdéng can also be included.

Figure 3: Cake discharge from a BHS vacuum belt filter
The filter produces 10 tons/hour of dry solids with a ca&k depth of 50 mm.
The moisture < 10 % and the Chlorides are < 100 ppm frommitially 20,000 ppm
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BHS CANDLE FILTER TECHNOLOGY

Description, Benefits and Operation of the Candle Filter

Candle Filters provide for thin-cake pressure filtrati@ake washing, drying, reslurry and
automatic discharge as well as heel filtration in adased, pressure vessel. Units are available
from 0.17 mM up to 100rhof filter area per vessel.

The Candle Filters are installed for clarificatiordaecovery applications from liquids with low
solids content. They are an ideal replacement fer firesses as well as for manual plate filters,
bag filters, cartridges filters and other conventianahual separation equipment where solids,
solvents and hazardous materials are being handled.

Filter Vessel & Candle Registers

The candle filter vessel is constructed of stainléssl ©r higher alloys. Within the vessel are

horizontal manifolds called candle registers. Each easdionnected to a register with a positive

seal to prevent bypass. Each register may contain #@® candles depending upon the filter

size. The registers convey the liquid filtrate in tbeMard direction as well as the pressure gas in
the reverse direction for filter media sock expansi&ach register is controlled with automated

valves to ensure optimum flow in both directions. Figuiiustrates the candle filter vessel.

Figure 4: BHS Candle Filter

Filter Candles & Media

The filter candles, as shown in Figure 5, consist odglcomponents: single-piece dip pipe for
filtrates and gas, perforated core with outer supportoiils and filter sock media. The filtrate
pipe is the full length of the candle and ensures high lifipnd as well as maximum distribution
of the gas during cake discharge. The perforated core Gasyrghetic material, stainless steel or
higher alloys and is designed for the full pressure of/éissel. The outer support tie rods provide
for an annular space between the media and the cora lfow pressure drop operation and
efficient gas expansion of the filter media sock fokecdischarge. Finally, the filter media is a
synthetic type with a clean removal efficiency tesléhan 1-3 microns. As the cake builds up,
removal efficiencies improve to less than 1 micron.
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BHS CANDLE FILTER TECHNOLOGY

Automatic Process Cycles

Filling: The slurry feed enters the bottom of the filter vesse

Filtration: The slurry is either pumped or pressurized from the reatiothe vessel. Cake will
deposit on the outside of the candle; the separateddilivél flow through the filtrate pipe and
the registers. This process continues until one ofalfl@ving conditions is achieved: maximum
pressure drop, maximum cake thickness, minimum flow or. time

Washing: Displacement washing or recirculation washing.

Drying: Blowing gas, steam or “shock” drying.

Heel (Falling-Film) Filtration: The liquid remaining in the vessel cone after filtratar washing
is completely filtered.

Cake Discharge:Gas flows sequentially through each of the candle regjstiewn each of the
filtrate pipes and then is distributed by the perforatee.cd he filter media sock gently expands
by the gas flow and pressure allowing for cake dischasgsha@wn in Figure 1. Alternatively, the
cake can be discharged as a slurry.

Figure 5: BHS Candle Showing Gas Flow to Expand the Filter
Media Sock for Cake Discharge
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BHS PRESSURE PLATE FILTER TECHNOLOGY

Description and Operation of the Pressure Plate Filter
The pressure plate filter has similar operating charatits to the candle filter except that the
cake structure is horizontal rather than verticale filter design is shown in Figure 6.

Filtrate Cake Discharge Motors
< Operatmg at Different >
Frequencies
Cake Moves in Vertical
and Horizontal Planes
>

Cake is conveyed in an
elliptical manner along tr |4,

f{) V\ plates for discharge

Heel Drair
Slurry Feel

Figure 6: BHS Pressure Plate Filter Figure 7:Vibrating Plates for
Cake Discharge

Automatic Process Cycles

Filling: The slurry feed enters the bottom of the filter vesse

Filtration: The slurry is pumped under pressure into the vessel or siprgasure through the
reactor. Cake will deposit on the top of the platebe 3eparated filtrate will flow through the
plates to the center main filtrate outlet. This pssceontinues until one of the following
conditions is achieved: maximum pressure drop, maximum tagleness, minimum flow or
time.

Washing: Displacement washing or recirculation washing.

Drying: Blowing gas, steam or “shock” drying.

Heel Filtration: The liquid remaining in the vessel cone after filtrat@r washing is completely
filtered.

Cake Discharge: As shown in Figure 7, the motors on the top of therfoperate at different
frequencies and the plates gently vibrate for cake digehafrhe plates vibrate in the vertical and
horizontal planes and the solids are conveyed in gnicdl pattern to the outside of the vessel.
Gas assist helps in the discharge process. Thereoaretating plates, gears or bushings and
mechanical seals are not required.
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BHS Thin-Cake Pressure and Vacuum Filtration Techntbgies
For Batch/Continuous Operations
From High solids to Clarification Applications

BHS-Sonthofen GmbH, founded in 1607, is a leader in teoggand innovation. Among other
areas of slurry processing engineering, BHS speciale#sn-cake (3 mm - 180 mm) filtration,
cake washing and drying technologies.

BHS serves three major market segments as follows:
Chemical: Fine, Specialty, Agricultural, and Others
Pharmaceutical: Bulk and Final Products
Energy / Environmental: Refinery, Power PlantsgBrergy, and Wastewater

Specialized Applications & Centers of Excellence:
BHS is organized both locally and globally. BHS-Fiiwma Inc., headquartered in Charlotte,
North Carolina is responsible for North America aneixio.

For specialized applications, BHS is organized globalti wenters of excellence. These centers
include, for example, aromatic acids, cellulose derivaibarmaceuticals, dewatering of gypsum,
refinery and bio-energy applications.

Product Technologies & Capabilities

The BHS technologies and expertise are thin-cake (3 rh&0-mm) filtration, cake washing and
drying. The five-patented BHS technologies are asvistio

Rotary Pressure Filter

Continuous-Indexing Vacuum Belt Filter

Candle Filter

Pressure Plate Filters

Autopress, an Automated/Contained Specialized Filter Press

These technologies are installed for pressure or vaciltratidn, for batch or continuous
operations from high solids slurries (up to 60% solids)lddfication applications with solids to
less than 1% and trace amounts.

Process Lab Testing & On-Site Pilot Testing

BHS conducts preliminary tests in our worldwide laboratoor at your facility. On-site tests
with pilot rental units continue the process. Find#{S completes the project with a complete
technical solution. Contact us today.

BHS Rotary Pressure Filter BHS Duplex Candle Filter
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