
CS7 – Tain (Glenmorangie distillery)

Meeting: December, 17th 2020
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Treatment systems

Existing system
New developments
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Peak/average AnMBR

Feed flow rate (m3/d)
467/377

Design COD load (kg/d) 14,527

Average total COD 

removal 
> 95%

AnMBR LETM

COD (mg/L) 656 (316 – 1454)

SS (mg/L) 3 (0 – 18)

NH4-N (mg/L) 797 (329 – 1349)

NO3-N (mg/L) 5 (4 – 8)

PO4-P (mg/L) 252 (152 – 343)

pH 7.2 (6.4 – 8.0)

Ammonia removal and recovery:

- Stripping

- Precipitation

- Ion exchange
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Stripping columns

Ammonium sulfate 

(aq.)

or to crystalliser 

Acid 

distribution

Droplet 

formation

Air out

Air 

in

Air + ammonia

Wastewater rich 

in ammonia

Treated effluent Stripper Absorber

Key attributes:

- Established technology

- Large footprint

- Energy intensive

pH adjustment 

(> 9.3) + 

heating
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Precipitation - Struvite

Wastewater

magnesium

ammonium

phosphate

pH 

adjustment 

(8.5 – 9.0)

Struvite

(Magnesium ammonium phosphate -

NH4MgPO4·6H2O)

+

magnesium 

and 

phosphate 

addition
Key attributes:

- Established technology

- Simpler configuration

- Availability of P and Mg?
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Ion exchange

Key attributes:

- Small foot print

- Adsorption capacity at high 

ammonia concentrations?

- Supply chain of media

Membrane 

contactor
Low conc.

acid

Ammonium salt

NH4-N + NaCl

or KCl

NaCl or KCl

NH3

NH3

NH3

NH3

NH3

Used brine

Recycled

brine

Ion

exchanger

Zeolite 

media

Wastewater rich in ammonia

Treated effluent 
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Trials

(1) Preliminary work: determine the optimum ammonia removal and recovery technology for 

distillery wastewater:

- Impact of ammonia concentration on system efficiency

- Impact of operational conditions (pH, temperature, foreign compounds, …)

- Product quality and quantity

- Chemical use => OPEX

(2) Design and construction

(3) Demonstration of integrated system at the distillery
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Wastewater characterisation

Lab to smale pilot scall trials

Demo unit design

Demo unit build

Demo unit commisioning

Demo unit peration

Internal milestones: water recovery

2020 2021 2022 2023 2024



Thank you!


