METHOD STATEMENT

Determinand:
Determination of Ammoniacal Nitrogen, Total Oxidised Nitrogen, Nitrite Nitrogen, Chloride, Orthophosphate and
Nitrate by calculation using Gallery and Gallery Plus discrete analysers.

Matrix:
Sample Types: final effluents, crude effluents and trade effluents.

Principle of Method:

Gallery Discrete Analyser is solely used for the analysis of Orthophosphate whilst Gallery Plus Discrete Analyser
can be used for the analysis of Nitrite, TON, Ammonia, Chloride and Orthophosphate.

Certain analytes, when reacted with specific reagents, will form coloured complexes. The intensity of the colour
formed is proportional to the original concentration of the analyte.

The intensity of colour within samples can be evaluated by comparison with standards containing known
concentrations of the analyte, thus allowing the concentration within the sample to be assessed.

The sample volumes, reagent volumes, mixing speeds, colour development time and development temperature
are all controlled automatically using a discrete autoanalyser, which significantly improves method performance
over manual colour assessment.

Specific details of colorimetric reactions are given below.

Nitrite

Nitrite ions react with sulphanilamide and N-1-naphthylethylene diamine in acidic media to form a pink azo dye,
the intensity of which is proportional to the concentration of nitrite present and which is measured at 540 nm by
automated discrete colorimetric analysis.

TON

Nitrate is reduced to Nitrite using a copper/hydrazine reducing agent. The nitrite produced is then reacted as
described above to give a value for the total oxidised nitrogen (nitrite plus nitrate) within the sample. Nitrate can
then be calculated by difference.

Ammonia

In the presence of a Sodium Nitroprusside catalyst, ammonia reacts with salicylate ions to produce a blue
indophenol dye, whose intensity is proportional to the concentration of ammonia present and which is measured
at 660 nm by automated discrete colorimetric analysis.

Chloride

Chloride ions are mixed with acid-chloride colour reagent containing mercury (l1) thiocyanate and iron (ll1) nitrate.
The released thiocyanate ions react with the iron (lll) nitrate to give a reddish-brown coloured iron (llI)
thiocyanate complex which is measured spectrophotometrically at 480nm.

Orthophosphate

In an acid medium, ammonium molybdate and antimony potassium tartrate react with orthophosphate to form an
antimony-phosphor-molybdate complex. This is then reduced by ascorbic acid to form a blue complex, the
intensity of which is proportional to the original concentration of orthophosphate ions present. The intensity of
the colour formed is measured at a wavelength of 880 nm using automated discrete colorimetric analysis

Sampling and Sample Preparation:

Samples are normally collected in 1L PET bottles. Other size PET or HDPE bottles are also suitable.

If analysis cannot be immediately undertaken, samples should be stored at 3 + 2°C until the day of analysis.
Samples should be warmed to room temperature prior to analysis and analysed within the following days of the
sampling date.

- Ammoniacal Nitrogen 6 days (In-House Data — Coventry)
- Chloride 28 days (1S05667:3:2024)

- Nitrite Nitrogen 3 days (In-House Data — Coventry)
- Total Oxidised Nitrogen 7 days (In-House Data — Coventry)
- Orthophosphate 7 days (In-House Data — Coventry)
Interferences

Interference may be caused to any determinand depending on the colour and nature of the sample
Ammonia
Interferences include aromatic amines, chloramines, ketones, aldehydes and alcohols
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Nitrate / Nitrite

Amines, strong reducing agents and strong oxidising agents are the only substances known to interfere

Chloride

Interferences include thiocyanate, thiosulphate, cyanide, sulphide and sulphite. Iron in excess will mask the end
point
Phosphate

Interferences include sulphide, arsenic, high TON/nitrite and silicon

Performance of Method:

Range of Application:

High Level
Ammoniacal Nitrogen

Total Oxidised Nitrogen
Nitrite Nitrogen

LOD-60mg/l as N
LOD-40 mg/l as N
LOD-5mg/las N
Chloride LOD-500 mg/l as Cl
Orthophosphate LOD-15 mg/l as P
These ranges may be extended by sample dilution.

Low Level ranges are a 1/10th of the above ranges.

Limit of Detection and Recoveries of Compounds:

Gallery Plus Discrete Analyser High Level Final Effluent Fin::lf::z:lent Trade Effluent | Crude Sewage
Analyte LOD | MRV Z'If:\"v“;‘;: Low | High | Low | High | Low | High | Low | High
mg/I mg/I Blank Spike | Spike | Spike | Spike | Spike | Spike | Spike | Spike
prmonis | ozses | 05 | o5 | Blecoien 10057 | 1801 1095 | 10673 10020 10325 | 10470 1037
oprate | orio | oz0 | 0z | oty 357 985 | s20s | el | S0 | %94 77| s
ke | 00w [oomo| oce | Moy | s5a5 [ st [sser enes [10¢yy | soot [ 1041 o1
crotee | sei0s| 10 | 1o | Moty 10653 [1005% 1085 10130 10255 | 10267 | 1067 | 10525
e | 0309 | 0s0 | o | Moy 0708 [0y ioser | 057 | 10977 10175 0556 | 5
Gallery Plus Discrete Analyser Low Level Final Effluent Fin::lf:::::ient Trade Effluent | Crude Sewage
Analyte LOD | MRV leT:\:vr:l;T; Low | High | Low | High | Low | High | Low | High
mg/I mg/I Blank Spike | Spike | Spike | Spike | Spike | Spike | Spike | Spike
o | 0070 0075 | oors | e | 957|977 |48 | 595 | 10276 102 10373 | 1085
on | oosso | o0rs | oors | Msorey | Som8 10335 [ S6c9 10327 1055 |suse |- |
ot | 00245 025 | ooz | Mecovey| S22 | Sors | sise | 6o | o835 sy o9 |1
ke | ooouer[000s | ooos | Mecorery| 9919 | 9568 | 1013 Sk iosar 01 | o1 |43
Chloride 0.337 0.50 0.5 %Recovery | 103.57 | 95.24 | 105.18 | 95.68 | 104.83 | 95.61 | 1054 | 96.07
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. Final Effluent
Gallery Plus Discrete Analyser Low Level Final Effluent Filtered Trade Effluent | Crude Sewage
Analvte LOD | MRV Z'I‘I":\'N“;E'Iz Low | High | Low | High | Low | High | Low | High
y mg/| mg/| Blank Spike | Spike | Spike | Spike | Spike | Spike | Spike | Spike
%RSD 2.76 2.27 1.94 2.56 2.80 2.10 2.78 1.92
. %Recovery | 102.75 | 107.7 | 102.74 | 107.45 | 105.71 | 94.39 - -
Nitrate | 00612 | 0075 0075 %RSD | 495 | 456 | 488 | 477 | 463 | 501 - .
Gallery Discrete Analyser High Level Final Effluent | Trade Effluent | Crude Sewage
Analvte LOD | MRV Z'I‘I’:"N";;E Low | High | Low | High | Low | High
vt mg/l | mg/l Blank Spike | Spike | Spike | Spike | Spike | Spike
%Recovery | 97.8 98.8 971 99.3 97.6 97.7
Phosphate | 0081 | 0091 0.09 %RSD 115 | 050 | 0.80 | 051 | 059 | 040
References:
In House method. Chemistries based on SCA blue books.
Gallery Plus Operation & Reference Manual 5.3A
Page 3 of 3

Last Updated: 12/02/26

WWC50




