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Batch Powder Handling in Food and Other Industries

1.0 Introduction

MATCON isthe world leading supplier of batch orientated powder handling systems based on the
Intermediate Bulk Container concept. This paper analyses the history of this concept and some of
it's possible areas of use within the food industry; also being relevant to many other process
industries. We will also describe the Principal of Operation of the Matcon IBC system and
highlight different flow patterns when discharging from IBC’'s and pro’s and con’ s thereof. We also
describe a number of application examples and their benefits.

2.0 History of Batch Powder Processing

In the 60’ s process industries such as food and pharmaceutical, began using IBC’ s which were
simple, often home produced boxes to transfer bulk materials between different processes. This
approach alowed flexibility of production, but had severe limitations because the filling and
discharging systems available were dusty, could not discharge some materials and could not control
the flow of product to the process below.

pmy %

The Original Tote

These limitations together with atrend in the 70’s and 80’ s towards larger and longer production
runs, (“big is beautiful”), caused the industry to move towards fixed hopper and pneumatic
conveying systems as a means of transferring bulk materials.
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Controlled feed fo screw conveyor Contiolled feed to weigh feederbelt feedst Confrolled feed fo rotary vaive
and other mechanical conveying equipment. and pneumatic conveying system.

The advantages of this approach were that no make and break connections were necessary during
processing and it offered a degree of automation. However suitable this concept isin continuously
operating chemical plants, it has limitations in batch processing systems. It limits the flexibility of
production’ cross contamination isinevitable; segregation of mixed productsis likely during
conveying; and frequent cleaning is required, leading to significant downtime and escape of dust.

In the 90’ s the trend has turned again both regarding production equipment and philosophy. The
“buzz words” of today are “just in time” and “custom fit products” justifying higher prices and
improving profitability. The IBC cone valve technology invented and perfected by MATCON,
overcomes the problems experienced using earlier IBC systems as well as overcoming the
limitations of continuous systems. Not only has IBC technology improved dramatically, but the use
of bar codes and improved transportation systems now allows batch traceability and automation
which previously wasn’'t feasible.

Cone Valve IBC
System.
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3.0 Dischargefrom IBC’gSilos, Core (Funnel) Flow —Mass Flow
Any hopper, silo or container achieves a "pattern” of flow when discharging solids.

These flow patterns can sometimes be influenced by design of the storage vessel or by a discharge device
which controls the flow from the vessdl.

Most flow patterns from storage vessels fall into the category of Core (or Funnel) Flow. Thisis when
flow occurs in a narrow vertical flow channel from the outlet to the top surface of the material. The
material on the top surface will always prefer to flow towards the centre with the central downward flow
applying pressure to hold the material being stored along the sides of the vessal.

Although there is nothing wrong in vessels storing unblended, individual solids (flour, grain, etc)
discharging on a Core (or Funnel) Flow basis there is an inherent problem with this type of flow when
discharging blended solids.

This is because the flow pattern induces separation of fine and coarse particles as they free fall through
the core at different rates, as well as atendency for the fine particles to discharge first.

The discharge of any blended product from a vessel or blender where segregation must be avoided,
should achieve aMass Flow pattern.

This is when the material discharges evenly across the vessel without any preferential flow taking place.
This ensures that the material "lowers' in the vessel at a consistent rate avoiding any rush or free fall of
solids from occurring.

A mass flow design of vessel will usually use steep angles in the hopper section of the vessel so that the
material will prefer to flow down the hopper walls than to core through the centre of the vessel.

Although practical for some applications, for IBC's it results in very tall IBC's which are out of
proportion and top heavy. These "tall" IBC's are then not of the ideal shape for blending when using the
"in bin" blending principle.

Cone Valve IBC technology prevents any form of core or funnel flow from occurring by preventing any
flow through the centre of the IBC and directing flow through an annular gap around the cone valve and
towards the sides of the IBC. Flow can be induced and controlled by raising/lowering the cone valve
during discharge.

The risk of bridging or blocking of materia in the IBC is also overcome as the cone valve raises and
vibrates into the bridge, undermining its compressive strength and causing it to collapse.

Having solved the potential segregation problem discharging from a silo or an IBC, it is imperative to
avoid the problem occurring on the way to the packing machine. Ideally the packing machine should be
positioned directly below the silo/IBC and high speed pneumatic conveying (vacuum or pressure) should
be avoided as it inevitably will deteriorate the quality of the finished product (i.e. by segregation and/or
degradation).
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4.0 Principlesof Operation for Cone Valve |BC Systems
The IBC System comprises mainly of three parts:-

. The IBC itsdlf;

. The Filling system;

. The Discharge System;

Thethreeitemsand its' principle of operation will be described below.

41 Intermediate Bulk Container

Thetypical Intermediate Bulk Container is square in cross section with a square to round
transition hopper ending in acircular outlet, in which islocated an inverted cone with an
integral edge seal. This becomesthe “cone” valve and gives a dust tight seal under all
conditions of full or empty container and during any form of transportation of the container.

Typical container sizes range from 500 litres up to 2500 litres. They are manufactured completely
in stainless steel and plastic or plastic bottle inserted into arobust steel cage. For distribution IBC's
there is aso an option with aflexible top on a plastic base to minimise the return shipment cost.
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4.2 The IBC Discharge Station

Thetypical IBC Discharge Station consists of square
frame with corner guides to ensure that the Container
isautomatically positioned centrally on the Discharge
Station. Thereisaso acentral hopper with an
integrated lifting/lowering probe.

The cone valve remains closed during loading and
the container hopper section engages alip seal on the
discharge hopper to give an automatic dust tight seal
between the two units each and every time.

Thereisalarge variety of options available for this basic unit, including weighing systems, internal and
external vibration, extralift force and height and extreme containment using air washing. The basic
principle of operation is however always as described below giving the following main advantages:-

. A controlled feed to the following process preventing compaction;

. Mass flow discharge preventing segregation;

. No risk of flushing as the cone valve always stops the flow when in the seated position;
. Dust free operation both during and after discharge;

. Possibility to perform dosing direct from the IBC;

. Capability to handle virtually any powder materials;
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4.3 Principle of Operation

1.FULL IBC LOADED
BY FORK TRUCK
ONTO DISCHARGE
STATION

3.DISCHARGE IN
PULSE MODE TO
PROCESS. BATCH
DOSING CAPABILITY
WHEN USING

LOAD CELLS.

2.DISCHARGE BY
CONTINUIOUS
MODE TO PROCESS

4. IBC REMOVED
FROM DISCHARGE
STATION

S
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