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Cranfield

Total Flow of Sewage Total Cost of Operating
to the Works (M) the Works (£s)

SEWAGE

SEWAGE

* 1.78 million tonnes of dry solids was produced in the
UK 2007/08

From

http://www.water.org.uk/home/news/press-
releases/sustainable-water/sustainability2008.pdf




Cranfield

* Drivers for sludge treatment

+ Wastewater sludge production

» Treatment
Removal of water - Thickening/Dewatering
Stabilisation — Digestion/Composting

é...?’{,zﬁji\{.{g’f% .

+ To be aware of the common methods of sludge
treatment

+ To appreciate the regulatory drivers for sludge
treatment
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WATER POLICY

* Reduce risks to public health
* Reduce smell nuisance

* Reduce volume

* Reduce cost

* Increase sludge stability

* Prepare for utilisation
Treatment increasingly ‘product driven’




Conventional treatment
W 2 Log,, reduction E.coli
® Cropping and land use restrictions apply

Advanced treatment

B 6 Log,, reduction E. coli to <5x102 CFU/g
B No Salmonella spp in 50 g
B No cropping restrictions

Continuous record of processes

Validation to common standards

Cranfield

HACCP — Hazard Analysis and Critical Control Point Monitoring

Activated sludge
or trickling filter

Primary sed.

O
wor b

Lo

Second. sed.

Tertiary treatment

Cranfield

Advanced
treatment

Treated

effluent
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| Thickening |
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- Dewatering Utilisation
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Drying | — . Utilisation




Feed

Ashbrook .
Simon-Hartley

WA AP M SR I ATEE TREArEEAD

Thickening

Dewatering

Crantfield
FOENEVES

25%

>25%

Drying

ANDRITZ
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Higher volumes of sludge are being generated by....
EU legislation driven effluent improvements

Increased use of advanced biological treatment

...the result is increasing levels of sludge production
with an increasing degree of difficulty to thicken and
dewater

Plus increasing need to thicken raw sludge ......

Cranhield

Thickening target 6 — 8 % dry solids

* Mechanical thickening as opposed to gravity tanks
now industry norm

* Requires polyelectrolyte

Gravity Belt Thickener
Rotary Drum Thickener

Centrifugal Thickener




_pressure

Weight of water squeezes cake together

Cranfi

pressure

\35-:{“2"
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Thickening

Cranfield
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Thickened sludge

I
#

o

N,

Filtrate collected
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Base technology: Gravity filtration

Odour Enclosure

r_ 2

/Rsmp
Flocculation ) Continuous Filter Belt C )
Chamb
Belt wash Thickened Sludge
Feed Sludge l .
Polymer

throughputs of 15-50m? /hr

Cranfield

n
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Base technology: Gravity filtration

Cranfield

SERERAIEY

Cranfield

Liguids Discharge

T,
Solids éischarge

12



Inject bubbles

Bubbles combine
with solids

Cranfield

i ————

Afloat forms

A float forms

Solids continue
to add
to the float

Cranfield
FUNEVERRELY

water level

Water
drains
out

Float above water level =

13



Float-treat® (Siem_ens_

Equipment types

Belt Press

Centrifuge

Filter Press

Cranfie

’5{..5;

FVERYT

%
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Filter press

Cranfield

Gravity zone
‘with schicanes

15



Cranfield
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A crude measure of sludge settleability

+ Obtained by allowing a sludge sample to settle
under standardised conditions

Volume of settled

sludge per litre (ml/1)
SSVI (ml/g) = x 1000

Mixed sample solids
concentration (mg/l)

SSVI > 120 poor; <100 good, <50 very good

£ ?dé;{!e’{d{

-S%&bi’ii:soﬁon_
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+ Digestion

« Composting

Two-stage digester

PRAMARY CRSESTER SECOMDART CIGESTER

HEATERHEST EXCHAMCER

PLARTH MIING UHIT

=
CEVATERIFG

ALY WASTE SCLIDE FEED

5 10 DEASTERING
ANSERDBIC DIGESTION PROCESS — s
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Picture from Asaadi and Marsh

Cranfield
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Cranfield

FUSEVERSIEY

Cranfield
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Cambodia

Lao

Cranfield

GAS

P L

HEAT EXCHANGER

HOLDER

DISPOSAL

LIQUOR
RETURNED
TO WORKS

A

v

SLUDGE
FOR
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Cranfield

* Grit removal

* Minimum 1:1 aspect ratio
« 25° floor slope

» Bottom draw off with twin isolating
valves

* Man entry provision

Cranfield

RBEEY

» Tank volume concrete/steel
« Life 60 / 20 years

* Fixed roof

* Pressure monitoring

* Relief valves

* Insulation / heat loss

23



Biological Process

+ 35°C no air 15 days (mesophilic)
Thermophilic 45 - 55°C

30-50% organic reduction
Pleasant tarry odour

Org nitrogen to ammonia

* Methane production

6 — 8 % solid feed

(!?'r,uz;’fg-:f;{m

Stage 1. Non-methanogenic Stage 2. Methanogenic
r N [ N\
Shep L Step 2 Step 3 Methane
Hydrolysis Acid Hydrogen Formation
Raw Sludae Formation Formation

0.8 - 1.1 m3 kg VS destroyed net CV 23 MJ m-3
0.9 - 1.1 m3 kg VS destroyed - primary
0.7-0.8 m* kg'' VS destroyed — secondary
Theoretical max 1.87 m3 kg' VS destroyed
Typically achieve nearly 60 % primary sludge VS destruction
But only 30 — 35 % secondary sludge VS destruction

runiwid
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plex organic matter

., Hydrolysis
Soluble biodegradable organics
l, Acidogenesis

Volatile fatty acids

Acetogenesis

Acetate < CO,andH,

: \ Aethanogenesfs

CH, and CO,

Cranfield
INIVERSITY

* Complex interaction
between different
microorganisms

* Every biochemical step
occurs under specific
conditions

* Proper balance must
be ensured

(:Tom'pcjsﬁﬁg
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Heat, water vapour and carbon dioxide (CO;)

Oxygen (O;) and Water (H;0)

i...?"{,fi}'i,l'i_t_’li '}

Waste 1
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Closed Systems
 Rotating horizontal reactors (tube)
- Static vertical reactor (tower)

* In-vessel systems (boxes)

Function continuously or periodically with forced
aeration

27
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* To be aware of the common methods of sludge
treatment

» To appreciate the regulatory drivers for sludge
treatment

Cranfield
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