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Domestic wastewater sources

Urine
Faeces black water
Toilet paper (from toilets)
(if used) domestic
Flush water wastewater
0 @ greywater
fiEd

kitchen, shower, wash
basin and laundry
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Domestic wastewater sources

Volume
|/{P*year)

Feaces
Urine : t'_" 30 dd
~ option: a
Yearly Loads 200 biowaste)
kg/(P*year)
N ~ 4=5
P ~ 0,79
K ~ 1,8
_COD ~ 30 ~ 41 % ~12 % ~47%
Treatment Treatment Blogas-Plant
¢ J' Composting
P Reuse /VWater Cycle Feriliser Soil-Conditioner
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Domestic wastewater characteristics

Analysis parameters Wastewater type
Unit Concentrated* | Moderate Diluted | Very diluted
BOD5 mg O,/ 350 250 150 100
§ COD mg O, /I 740 530 320 210
AN
N TOC g C/m3 250 180 110 70
(e 0]
(e}
:‘) Suspended Solid g SS/ m3 450 300 190 120
% Volatile Suspended Solid | g VSS/ m3 320 210 140 80
T
5 Alkalinity eqv/ m3* 37 37 37 37
- Conductivity mS/m ** 120 100 80 70
Total Nitrogen g N/ m3 80 50 30 20
Total Phosphorous g P/ m3 23 16 10 6
Fecal coliforms (E.coli) CFU/100ml 5*108 106
Fecal streptococci CFU/100ml 108 106
* COD of Jordanian Wastewater = 1600-1930 mg/l (Halalsheh 2002)
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G r eyW a.t e r Germany [Nolde 1996] Sweden USA
i i [Fittschen [Brandes
characteristic te07] | 1978
using water using water
saving saving
devices devices,
without
kitchen
greywater
BOD, (mg/l) 280-360 150-250 164,6* 162
COD (mg/l) 500-600 250-430 361 366
TOC (mgl/l) - - - -
Niger (Ma/l) 8-18 - 18,1 -
Pota (MY/) 2,5-4,5 - 3,9 ]
Fecal coliforms 102-108 104-108 - -
(E.coli) (CFU/mI)
Fecal streptococci - - - 1,4*106
(CFU/mI)
L iy, )
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Blackwater

CharaCte“Sth Vacuum toilet Flushing toilet
0.7-1.0 l/flush 4-6 |/flush
Parameter [Wendland et al 2003] [Otterpohl 2003]
COD (mg/l) 10.760 1.827
TOC (mg/l) 3.300
Niotal (Ma/1) 1.540 274
Piotal (Mg/1) 254 46
K (K20) (mg/l) 85
Fecal coliforms (E.coli) 2*10°
(CFU/100ml)
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Preservation techniques of wastewater samples

Parameter Preservation Period of Parameter Preservation Period of
Method stability of Method stability of
parameter [d] parameter [d]
Oxidation  with | no preservation 0 ammonia no preservation 0
KMnO4 -18 to -22°C 32 -18 to -22°C 0
acidified (pH 2) 16 acidified 16
alkaline (pH 12) 8 alkaline 32
HgCl2 8 HgCl2 32
COD no preservation 0 nitrate no preservation 0
-18 to -22°C 32 -18 to -22°C 8
acidified 0 acidified 1
alkaline 0 alkaline 4
TOC no preservation 0 HgCl2 0
-18 to -22°C 32 sulfate no preservation 0
acidified 2 HgCl2 32
alkaline 8 - :
anionic no preservation 0
BOD no preservation 0 surfactants acidified 0
-18 to -22°C 32 HgCl2 32
acidified 4
alkaline 8 Recommendations of the "Working Party on Stabilization of
Samples from the Hydrochemistry Team of the German
Chemists Association” (1981) for preservation of primary
clarifier effluent for analyzing different parameters
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Exercise: Sample preparation and sample division
and its impact on the TOC analyse

Introduction
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Division in 6 subsamples

One sample was taken from a municipal wastewater treatment plant in a
container. From this container sub-samples are poured into different
receptacles. Before each pouring of wastewater sample, the container has
to be shaken vigorously in order to ensure that the original sample is
homogeneous before taking a sub-sample!

|

A: Imhoff
funnel
->sedimentat
ion
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Exercise: Sample preparation and sample division and its impact on the TOC analyse

Sample A

First, one liter of the original sample is poured TOC Analyser
from the container to an Imhoff funnel A. At this
time a stop-watch is started. Then the Imhoff
funnel is allowed to stand quietly in a wooden
rack. After exactly 30 min the volume of flocs
sedimented to the bottom of the funnel is read.
Moreover, two time 50 ml of the supernatant in
the funnel close to the liquid surface are
transferred to two TOC analyser sampling
tubes by means of a 50ml glass pipette and a
Peleus ball. The glasses are marked with "A1"
and "A2". Later these glasses with sub-samples
are put into the autosampler of a TOC analyser.

A1l (50mL)
original sample | —*|Imhoff funnel (1L) 30 Sample A with transfer
min sedimented flocs
P A2 (50mL)
Ay
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Sample B

Centrifuge

-
- equalize - transfer
AN
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 Exercise: Sample preparation and sample division and its impact on the TOC analyse
Sample C

1 Min
e
R ——
2 Min
>
transfer
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Sample D
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Sample E

Filtration funnel

30 Min transfer
AN
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Sample F and G Homogenizer

Transfer one
minute later
ﬂ:ﬁ
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Exercise: Sample preparation and sample division and its impact on the TOC analyse

Results

The following results have been obtained in the laboratory for the different
sample division methods with these three different wastewaters.

Sample TOC [mg/l] TOC [mgl/l] TOC [mgl/l]
W astewater Sample | Wastewater Sample |W astewater Sample

#1 #2 #3

Al 35.7 54.1 34.3

A2 37.2 51.5 32.3

B1 20.9 18.7 27.7

B2 21.5 17.8 19.9

Cc1 753 583 83.7

Cc2 69.8 370 56.8

D1 458 736 621

D2 467 742 567

E1l (not analysed in 20.1 19.6 17.7

duplicate)

F1 415 643 620

F2 445 721 596

G1 129 1,114 889

G2 102 149 330
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Questions and solutions
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