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Demudding
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Demudding

What is mud ??7?

e Mud composition:
— proteins, fats and enzymes
— retrograded starch
— ash etc.

e Total concentration:

— approx. 0.2 wt.% depending on process
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Demudding

Overview
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High speed separators plus filter-press

High speed separators plus ceramic or polymeric
MF/UF membranes
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Demudding

Rotary vacuum filter with pre-coat
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Demudding

Rotary vacuum filter with pre-coat

Robust solution
Established in the industry
Flexible — can be adjusted for different type of feeds

Requires filter aid

— Disposal cost
— Operator safety
Open process
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Demudding

Membranes alone: Microfiltration (MF)

Pore size 0.1-1.0 pum
Typical operating pressure < 2 bar

Only suspended solids, bacteria and fat globules are
rejected
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Demudding

Membranes alone: Ultrafiltration (UF)

MWCO: 1,000-100,000
Typical operating pressure 1-10 bar

Allows salts, sugars, organic acids and smaller peptides
to pass

Rejects proteins, fats, enzymes and polysaccharides
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Demudding

Membranes alone: Plate-and-frame modules

» Plate-and-frame for thixotropic products
* Flow dependent on shear force

e Channels in P&F system more
narrow than tubular design

Lower pump energy and running
costs

Compliant with FDA and EEC
regulations
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Demudding

Membranes alone: Plate-and-frame modules
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Demudding

Membranes alone: Spiral element

» Spiral elements for higher capacity

 Large membrane area per module
for compact design

Resistant to high temperature and
full pH scale

Low investment cost

Compliant with FDA and EEC
regulations
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Demudding

Membranes alone: Spiral element
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Demudding

Membranes alone: Concept
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Demudding

Membranes alone: Results |

Membrane: FS40PP

Module: M37
Pre-filtration: 104 —400 m sieve

 Dextrose "DE95": Av. flux: 158 - 125 I/(m? h)
VCF: 63

* Glucose syrup "DEGO"; Av. flux: 96 — 58 I/(m? h)
VCF: 53

e Glucose syrup "DE36-37":  Av. flux: 57- 49 I/(m? h)
VCF: 23
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Demudding

Membranes alone: Results |l

Feed DE 95 Membranes
TS [%] 27-32
Mud [%0] . 0

Nitrogen [ppm] 60

Fat [%]

Clarity [NTU]

Colour reduction
[%0]
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Demudding

Membranes alone: Remarks

High product quality — similar or better than RVFs
Closed process
No need for filter aids

Dryness of mud fraction

Diafiltration water might be required to reduce sugar losses

Open channel modules required to reach high mud concentrations
« Higher energy consumption

Cleaning
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Demudding

Decanter alone: Technology
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Demudding

Decanter alone: Results |

Decanter: STNX-438
Capacity: 15 — 25 m3/h

Feed: High Maltose syrup
Cake composition Decanter:

« DS: 65 — 80%

e Brix: 5-10°

Cake composition RVF:

« DS: 68 — 72%

e Brix: 10 — 15°
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Demudding

Decanter alone: Comparison Il

High RVF Decanter
Maltose

DS [%] 32-33 32 - 33 32 -33
Brix [] 34 - 35 30 - 35 34 - 35
Clarity [NTU] > 200 10 - 35 100- 150

Protein [ppm] 2000 - 3500 1000 - 2000 1000 - 2000
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Demudding

Decanter alone: Remarks

Removes over 90% of the mud fraction
Relative dry mud fraction

Closed process

No need for filter aids

Product quality less than RVFs
» Higher costs for down-stream processing
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Demudding

Alternatives: Summing-up

Rotary vacuum filter (RVF):
. Established technology
. Pre-coat/filter aid consumption

Membranes alone:
. High product quality and no filter aid/pre-coat
. Dryness of mud and open channel modules

Decanter alone:
. High mud removal at high dryness
. Product quality 1.e. clarity and colour removal
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Membrane — decanter synergy

Concept
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Membrane — decanter synergy
Advantages

 Closed loop system
* No use of diatomaceous earth (Kieselguhr)
— Safe for operator
— Low running costs
— No disposal
— No diatomaceous earth (Kieselguhr) contamination of the mud
« Higher mud price
e Higher colour removal
— Better product quality
— Less load on the ion-exchange unit

* Longer production time
— less sweet water
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Membrane — decanter synergy
Case study: Wheat

« Confectionary process:
— Enzyme process (liguefaction & saccharification)

— 40 — 45 DE (sometimes 36 DE)
— 15—-20 m3/h
* Brewery process:
— 50/50 jet cooked/acid hydrolysed process

— 8m3/h
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Membrane — decanter synergy
Case study: Wheat — Decanter vs. RVF results

Decanter: NX438
e DS decanter cake: 65-70%

« Brix decanter cake: approx. 10
RVF

e DS RVF: approx. 70 %
 Brixin RVF cake: approx. 15
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Membrane — decanter synergy
Case study: Wheat — Summary |

Ultrafiltration treatment

UF retentate

Light phase
ontphase -

Colour.
Sugars enzymes, etc.
Mud phase &
Colour, UF permeate
enzymes etc.
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Membrane — decanter synergy
Case study: Wheat — Summary |l

e Decanter:

— The decanter achieves a relative dry cake
— Low sugar losses

— Mud removal > 99 %
e Ultrafiltration unit:

— Fluxes are acceptable (similar to Dextrose polishing)
The permeate quality exceeds customer requirements
The membrane can be cleaned
The feed coming from the decanter can be handled

The unit can run and be cleaned at 80 °C

- | www.alfalaval.com




Membrane — decanter synergy
Case study: Wheat — Plant design DE 36 - 45

Feed: Syrup (DE36-67)
Capacity: 15 - 20 m3/h
Decanter: STNX 438S
Membrane unit: ALMEM-UF10S

Installed power: approx. 170 kW
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Membrane — decanter synergy
Case study: Wheat — Plant design DE 36 - 45

De-mudding decanter, type STNX 438S

Solid bowl with paring disc and with scroll discharge of open
type design

-

Main drive motor 45 kW T — e
’f - L |
o E——

Back drive motor 11 kW e
Both motors with variable speed
Cover with CIP nozzles

2Touch Controller with 15” screen
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Membrane — decanter synergy
Case study: Wheat — Plant design DE 36 - 45

Membrane filtration station, type ALMEM-UF 10S

Plant with sequential cleaning for continuous operation
96 spirals with membrane type GR40PP
Control panel with PLC

Pumps, valves, PHES and instruments
CIP tank

Installed power 114 kW

Membrane life cycle: approx. 2 yrs.
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Membrane — decanter synergy
Case study: Wheat — Plant design DE 36 - 45
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Membrane — decanter synergy
Case study: Corn

e Customer has a high DE and a low DE line.

 Both lines have common enzymatic liquefaction followed by line
specific enzymatic saccharification.

High DE 95 line:
e Capacity: 25 —30 m3/h

Low DE 45+ line:
e« Capacity: 15-20m3h
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Membrane decanter synergy
Case study: Corn — Plant design DE 95

Feed: Syrup (DE95)
Capacity: 25 m3/h
Decanter: STNX 944
Membrane unit: ALMEM-UF10S

Installed power: approx. 200 kW

- | www.alfalaval.com




Membrane — decanter synergy
Case study: Corn — Plant design DE 95

De-mudding decanter, type STNX 944

Solid bowl with paring disc and with scroll discharge of open
type design

-

Back drive control panel fﬁ“i_“_“;_;f*m;?\H
y ; — Lo

Main drive motor 75 kW
Back drive motor 22 kW

I

Both motors with variable speed
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Membrane — decanter synergy
Case study: Corn — Plant design DE 95

Membrane filtration station, type ALMEM-UF 10S

Plant with sequential cleaning for continuous operation
96 spirals with membrane type GR40PP

Control panel with PLC

Pumps, valves, PHES and instruments

CIP tank

Installed power 114 kW

Membrane life cycle: approx. 2 yrs.
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Conclusions and outlook

« Membrane — decanter synergy process is
advantagous compared to conventional
RVF or membranes/decanter alone.

Case study for both wheat- and corn-
based demudding show that the synergy
process is suitable for high and low DE
sweetner.

R&D efforts are currently focusing on the
optimisation of the integration and
reducing power and water consumption.
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