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PS:4639-2004(R)
PAKISTAN STANDARD SPECIFICATION
FOR
BOTTLED DRINKING WATER ( 3F° REV.)

FOREWORD:

This Pekistan Standard was adopted by the Pakistan Standards & Qudity Control Authority, Standards
Development Centre, on 11-09-2004, after the draft findized by the Food Hygiene Sectiond Committee
had been gpproved by the Agriculture & Food Products Divisond Council.

This Pakistan Standard specification was established in 2001, first revised in 2002, and 2" revised in 2003
keeping in view the latest developments made in the industries, the committee felt it necessary to revise.

All the parameters precribed in the sandard such as physica , chemica , bacteriologica, organic/
inorganic condtituents, pedticides / insecticide resdues , are mandatory for compliance. However the
tesing of physcd, chemicd and microbiologicd parameters are routine tests. The testing of pegticide
insecticide residues and heavy metals / contaminants as type tests, shal be conducted / performed once a
year.

For the purpose of deciding whether a particular requirement of this specification is complied with the fina
vaue, observed or caculated, expressing the result of a test or analyss, shal be rounded off in accordance
with PS103-1991 (R) Method of Rounding Off Numericd Vdues The number of dgnificant places
retained in the rounded off vaue, should be the same asthat of the pecified vaue in this specification.

SCOPE:
This specification prescribes the requirements, methods of sampling and test for bottled drinking water.
DEFINITION:

For the purpose of this specification the following definition shdl apply :
Bottled Drinking Water : Bottled drinking water is water other than naturd minerd water which is filled

into hermeticaly seded containers/bottles of various compostions forms, and cepacities that is safe and
suitable for direct consumption. Bottled drinking water isincluded in the category of food.

Supplementary Definitions;

Underground water : Water such as spring water, stream water, well water originating from subsurface
aquifers.

Protected underground water is water coming from a unique environmental resource, not directly
influenced by surface water (water such as dtreams, rivers, lakes, ponds and reservoirs) or the surface
environment.

Prepared Water : Water such as deminerdlised water, digtilled water which are not characterized by their
origin (for example, tgp water) and reminerdized water. Other definitions for various kinds of water are
prescribed in Pakistan Standard for Glossary of Terms Relating to water Quaity Standard (to be prepared).
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REQUIREMENTS:

1 Generd
1.1 SUITABILITY : The assessment of the suitability of water for human consumption shdl be based on
condderation of its physica, chemica and microbiologica requirements and limits for toxic substances.
2 REQUIREMENTS : The bottled drinking water shdl be free from dl chemicds and bacteriologica
contaminationswhich are hazardous to hedlth.
2.1 Theproduct shdl conform to the permissible levels given under the following Tables:
1 Table—I Physca characteristic for bottled drinking water.
2. Table—1 chemica characterigtic for bottled drinking water.
3. Table—Ill Chemica characteristicsmicroorganisms for bottled drinking water.
4. Table—1V Microbiologicd Limits.
Table—I Physca characterigtic for bottled drinking water.
No. Characterigtics Max. Permissible level Technique of themethod  Methods of Test Ref.
to
(1) (2) (3 (4)
1) Colour,Hazen 5 Colormetry — trigimulus PS: 1SO:7887-1994
units filter method (Reference Method)
2) Odour Unobjectionable Sensory evauation -
3) Taste Unobjectionable Sensory evauation -
4) Turbidity 0.5 visud method - PS: 1S0:7027-1999
NTU candle turbidmeter

(Reference method)



PS: 4639-2004(R)

TABLE-II CHEMICAL CHARACTERISTICS FOR BOTTLED DRINKING WATER

-.No. Elements or compounds Maximum admissble Methods of test
concertration (ppm) Ref.. to App.

©) &) ©) 4)

1 pH range 6.5-85 A.

2. Totd Dissolved Solids (TDS) 500 B.

3. Nitrite (NO> ) as Nitrogen 1.0 C

4. Chloride 250 D

5. Sulphate (SO 4) 250 E

6. Potassum (K) 10 F& G

7. Sodium ( Na) 50 F&G

8. Magnesum ( Mg ) 50 H&I

0. Cdcium (Ca) 100 H& 1

10. Chlorine (Cl) 0.1 J

TABLE -1l FOR CHEMICAL CHARACTERISTICS/ MICROORGANISMS FOR
BOTTLED DRINKING WATER.

.No. Elements or compounds Maximum admissble Methods of
concertration (ppm) Test Ref. to
©) 2 3 (4)
1) Antimony (Sb) 0.005 PS:1SO 11885-98
2) Arsenic (As) 0.01 PS:1SO 11969 — 1996
3) Baium (Ba) 0.7 ASTM VOL. 11.01 D 4382-95
4) Borate (BOs3) 0.3 PS:1SO: 9390 — 1990
5) Cadmium (Cd) 0.003 PS:1SO 8288 — 1986
6) Iron as (Fe) 0.3 ASTM VOL.11.01, D 1068 98
7 Zinc as (Zn) 3.0 PS:1S0O: 8288 —1986

8) Chromium (Cr) 0.05 PS:1SO: 9174-1998
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9 Copper (Cu) 1.0 PS:1SO 8288 — 1986

10) Cyanide (CN) 0.07 PS:1SO 6703 -1 — 1984
11) Fluoride (F) 0.7 PS:1SO 10359 —1-1992

12) Lead (Pb) 0.01 PS:1S0:8288 - 1986

13) Manganese (Mn) 0.05 ASTM VOL. 11.01, D 858-95
14) Mercury (Hg) 0.001 PS:1SO : 16590 — 2000

15) Nickle (Ni) 0.02 PS:1SO 8288 — 1986

16) Nitrate (NO 3 ) as Nitrogen 10.0 PS:1SO: 7890 — 1 — 1986
17) Sdemium (Se) 0.01 PS:1SO : 9965 — 1993

18) Siver (Ag) 0.1 PS:1SO 11885 — 98

19) Benzene 0.001 (Methods to be prepared)
20) Benzo (a) Pyrene 0.0002 =

21) Bromate 0.01 ASTM VOL. 11.01 D 6581
22) Carbon tetrachloride 0.002 (Methods under preperation)
23) Dichloromethane 0.003 =

24) P-dichlorobenzene 0.02 =

25) 1,2 dichloroethene 0.02 =

26) Cis-1,2 dichloroethene 0.07 =

27) Trans-1,2 dichloroeathylene 0.1 =

28) 1,2-dichloropropane 0.005 =

29) Ethylbenze 0.3 =

30) Monochlorobenze 0.05 =

31) Syrene 0.1 =



32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)

46)
47)
48)
49)
50)
51)
52)
53)
54)
55)

Tetrachloroethylene
Trichloroethylene

Toluene

1.1-1 Trichloroethane
1.1-2.2 Tetrachloroethane
Vinyl chloride

Xylenes

Alachlor

Aldicarb

Atrazin

Carbofuran

Chlordane

1,2 dibromo-3 chloropropane
2,4- Dichlorophenoxy
acetic acid

Heptachlor

Heptachlor & epoxide
Lindane

Methoxychlor
Pentachlorophenol
Smeazine

Aldrin/Diddrin
2,4,5TP

Di (2-ethryloxy) adipate
Di (2-ethylexy) Phthdate

0.001
0.001
1.0
0.03
0.04
0.002
1.0
0.002
0.003

0.003
0.04
0.002
0.001
0.07

0.0004
0.0002
0.0002
0.04
0.001
0.004
0.002
0.01
0.08
0.006

PS: 4639-2004 (R)
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56) Totd trichlorobenzenes 0.009 =
57) Hexachlorobenzene 0.001 =
58) Diquat 0.02 =

3  MICROBIOLOGICAL REQUIREMENTS:

The product shdl conform to the limits given in Teble-1V.

TABLE—-1V: MICROBIOLOGICAL LIMITS

.No Organisms Recommended value Methods of Test Ref. to
) Tota coliform 0250 ml PS:1SO-9308-2-1990* APP. K of this standard
) E-Cali 0/250 ml ASTM Vo0l.11.02 D 5392
I)  Feceal enterococci/ streptococci 0/250 mi PS:1SO 7899-2-2000**/ASTM Vol.11.02,
D 5916
V)  Pseudomonas aeruginosa 0/250 ml ASTM Vol. 11.02 D 5246

) Totd viable count at
20-22°C <100/ 1ml Total viable count should
be within 12 hrs of bottling
'  Tota viable count at
37°C <20/ ml

Water quality — Detection and enumeration of Escherichia coli and coliforms bacteria part 2.
Water Qudity Detection & enumeration of intestina enterococci part 2
HY GIENE

1 Drinking Water for the purpose of bottling shal be prepared in accordance with PS:3944-1997 for Code of
Practice — Generd Principles of food Hygiene.
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PACKAGING

The containersbottles shdl be hygienic suitaéble completely cleen and shdl not cause any undesrable
change in taste, odour or colour or qudity of the water. It can be ingpected a random just prior to being
filled and sedled.

It shdl be packed in hemeticdly seded containers of food grade materid to prevent contamination of
bottled water.

Filling and seding operations of containersbottles shall be done in an aseptic atmosphere so as to prevent
any contamination.

Transportation. Bottled water shall be transported by any suitable means of transport to protect it from
contamination.

Marking

In addition to the PS:1485-1994 (R) for Pekistan Standard for the Labelling of Pre-Packaged Foods, he
following provisons shdl gpply :

Name of the product — e.g. “ Bottled Drinking Water

Brand name or trade name if any,

Net volumesin System Internationa/Metric System,

Name and address of the manufacturer,

Batch number or code number

Date of Expiry,

Chemica compostion for eg. Sulphate, Sodium, Magnesium, Potassum, Chloride,
This Pakistan Standard Number, PS Mark & Licence Number.

Date of Bottling

L ocation and name of the source.

SAMPLING

LOT: In any consgnment dl the bottles of the same sze and beonging to one batch of manufacture or
supply shdl condtitute alot.

Generd Reguirements of Sampling

Each bottle of the sample shal be maked with necessary details of sampling and the bottles for
bacteriologicd testing shal be marked separately.
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The bottles of the sample shdl be stored in such a manner that there shal be no deterioration of qudity of
water.

The bottles for bacteriologicd testing shal be brought to the testing laboratory within one hour, of
sampling. If this is not possible the bottles shall be stored a 10 °C or below and transported to the testing
laboratory within 24 hours. In case of smdl units, the original packing shdl be treated as sample.

Scale of Sample:

Samples shall be tested from each lot for ascertaining its conformity to the requirements of
this specification.

The number of bottles to be salected from alot shdl be in accordance with the Table— V.

TABLE-V - SCALE OF SAMPLING

Number of bottles to be sdected
Number of
Bottlesin the
Lot
Up
To 1000 15

1001
to 3000 17

3001 to
10,000 18

10001 and
above 24

If the bottles are packed in cases, 10 percent of the cases subject to a minimum of five cases shdl be
selected from the lot and as far as possible an equa rumber of bottles shal be sdected from each case 0
sdlected to form a sample of Size givenin 6.3.2.

Number of tests;

Each bottle selected asin 6.3.2 or 6.3.3 shdl be ingpected for packaging and marking requirements.
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Ten bottles shdl be sdected from the bottles, sdected as in 6.3.2 or 6.3.3 and tested individudly for the
microbiologica limits.
A aufficent quantity of water shdl be dravn from each of the remaning bottles and mixed to form a
composite sample and the composite sample thus obtained shal be tested for the requirements given in 3.2
and 3.3.

CRITERIA FOR CONFORMITY:':

A lot shdl be declared as conforming to the requirements of this specification, if the following conditions
are satisfied.

Each bottle ingpected asin 6.4.1 satisfies the relevant requirements.
Each bottle when tested asin 6.4.3 satisfies the relevant requirements.

Composite sample when tested as in 6.4.3 satisfies the relevant requirements.
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APPENDIX — A.
DETERMINATION OF pH

Measurement of pH is one of the most important and frequently basic used tests in bottled water anayss.
This parameter define a logarithmic activity of hydrogen ions is an indicaior of acidic or basc character of
a water and is used for monitoring of bottling process, water treatment carbon dioxide measurements, and
many other acid-basic equilibria

This determination is temperature dependent (0 °C to 60 °C) and can not be applied for water samples with
vaues of pH lower than 1 or higher than 11.

PRINCIPLE

The basc principle of pH measurement is the determindtion of the activity of the hydrogen ions by
potentiometry using a standard hydrogen eectrode (generdly a glass dectrode) and a reference eectrode.
The potentid difference between these two eectrodes both immersed in a same solution is a linear function
of this solution pH vaue.

This linear rdationship is described by plotting the measured potentia produced in the glass eectrode
agang the known pH of different buffers.

REAGENTS

Potassum Chloride (KCl)

Buffer solution 500 ml — pH 4.00*

Buffer solution 500 ml — pH 7.00*

Buffer solution 500 ml — pH 10.00*

Thymal, crysas

Potassium hydrogen phtaate (KHCgH4O4)

Potassium dihydrogen phosphate (KH2PO4)

Sodium borate decahydrate (borax) (N&B4O7.10H,O

*If these buffer solutions are not commercidly avalable, you can prepare these standard solutions as
follows at 25°C.

- Buffer solution pH 4.00 : Dry 10.12 g of potassum hydrogen phtaate (KHCgH4O4) at 103 °C
and dissolvein 1 L distilled and degassed water.

- Buffer solution pH 741 : Dry 1179 g of potassum dihydrogen phosphate (KH,PO,) and
4.303 g of NgyHPO, between 110 and 130 °C and dissolve in 11 distilled and degassed
water.

- Buffer solution pH 918 : Disolve 381 g of sodium borate decahydrate (borax)
NaB407.10H,0 in 1 litre ditilled and degassed water.
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Where preparing these buffer solutions make sure that the sdts are completely dissolved and gore in
polyethylene bottles at room temperaiure after adding one thymol crystd (8 mm diameter) per 200 ml

solution. In routine use, replace buffer solutions every four weeks.

APPARATUS

- pH meter VTW Profiline pH 197 / pH 597 reference dectrode Ag/AQCI with standard combined glass
electrode and integrated temperature or equivaent.
Technicd data:
pH Range: 2.00 .... 16.00

Resolution : 0.01

Accuracy : 0.01 + 1 digit at operating temperature (-10 °C ... + 55 °C)
Measuring rate: 1.2 sec
Adjustranges:  Temperature: -20 °C ... 130°C

pH cdibration : Assymetry of + 30 mvV
Slope of =50 mV/pH ... - 62 mV/pH

One or two points calibration

A glass electrode
at 25°C

SlopepH 4.00 ... pH 7.00 :> 98 %
ZeropointpH : pH 7.00 + 0.25
Responsetime : < 20 sec.

- Electrode Stand RADIOMETER E 190
- Magnetic dtirrer

- Polyethylene or Teflon beakers
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PROCEDURE
- Instrument cdlibration

Follow manufacturer’ s ingtructions for putting into operation pH meter and for storage and preparation of
electrodes.

Generally saturated KCl solution is used for storage of reference eectrode.

Follow manufacturer’ singtructions for maintaining level of saturated KCI solution.

Deminerdized water or buffer solution pH 4.00 or pH 7.00 are recommended for short-term Storage of
glass dectrode. Anyway, keep eectrodes wet by returning them to storage solution whenever pH meter is
not in used.

Sdect cdibration mode on your gpparaus (one or two points cdibration) and the two buffer solutions for
pH range (4.00 to 7.41 or 7.41 t0 9.18 or 4.00 to 9.18).

Remove dectrode from storage solution, rinse with didtilled water, blot dry with a soft pgper, immerse in
the firg¢ standard buffer solution (pH 4.00 for example) with girring and start measurement. Never touch
the membrane surface with fingers nor scratch the eectrode. Avoid high temperature variation.

Remove dectrode, rinse and dry it as described above, immerse into the second standard buffer solution
(pH 9.18 for example) and start measurement.

Read displayed eectrode dope and asymmetry vaues or zero pH and verify that these vdues are in the
manufacturer’ s admissible range.

Use the third standard buffer solution with pH vaue generdly close to pH of samples (pH 7.41 for
example) to verify the cdibration with a measurement.

- Determination

Rinse dectrode with sample and edtablish equilibrium between dectrode and sample by dirring to insure
homogenety. Stir gently to minimize carbon dioxide entrainment.

For buffered samples or those of high ionic srength, condition eectrode after cleaning with sample by
dipping it into sample for 1 minute. Blot dry, immerse in a fresh portion of the same sample and read pH
after gabilization of displayed vaue.

With dilute, poorly buffered solutions, equilibraie dectrode by immersing in three or four successive
portions of sample. Take a fresh sample to measure.

Measure pH on fresh samples or a the opening of bottles Avoid to work close to contaminated
atmosphere (ammonia, acids, gas vapors,....).
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- UNITS

pH values are expressed in pH unit at 25 °C with generaly aprecision of + 0.02 and an accuracy of

+ 0.05 pH unit depending on manufacturer’ stechnica data and ionic strength of samples.

- QUALITY CONTROL

Makeinitid cdibration of pH meter every two months.
Write down electrode dope and asymmetry vaues or zero pH after each buffer cdibration and pH vaue of

the buffer sandard solution used for verification.

- TROUBLE SHOOTING AND MAINTENANCE

Glass dectrodes can fail because of scratches, deterioration or accumulation of debris on the glass surface
causing drifting or ingtable vaues. If any problem occurs, rinse with didtilled or warm water with detergent

or soak in pH 7.00 buffer solution overnight.

Reference dectrode troubles are generdly traceable to a clogged junction. Interruption of the continuous
trickle of dectrolyte through the junction causes incresse in response time and drift in reading. Follow

manufacturer’ s ingructions for dearing the junction.
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APPENDIX - B

DETERMINATION OF TOTAL DISSOLVED SOLIDS (TDS)

INSTRUMENT

Tota Dissolved Solids Meter :

Conductivity / TDS probe

RANGE
mg/1 0.0 to 199.9
mg/1 0 to 1999
g1l 0.00 to 19.99

ACCURACY : (a 20 °C)

+ 1 % Full Scale (excluding probe error)

CALIBRATION

Manua sngly point through trimmer (trimmer is on the right hand side)

For best results in cdibrating your meter, choose a TDS solution that is closest in vaue to the sample to be
measured.

For accurate cdibration, use two beekers for each solution : the firs one for rinsng the probe and the
second one for cdibration. In this way the contamination of the cdibration solutionsis minimized.

Use plastic beakers wherever possible.
Procedure for calibration:

Fill abesker with 8 cm (3 ¥4) of conductivity caibration solution.
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Immerse the probe into the besker. The leve of solution must be higher than the holes on the PV C deeve.

Turn the ingrument ON by pressing the ON/OFF button and press the appropriate range of button (eg.
1999 mg/1 button).

Tap the probe repeatedly on the bottom of the beaker and dtir it to ensure that no air bubbles are trapped
indde the deeve.

When the reading dabilizes, turn the cdibration trimmer until the display reads the proper conductivity
vduea 25 °C.

The cdibration is now complete and the insrument is ready for use.

Cdlibration solution the TDS are 1382 mg/1 at 25 °C.

MEASUREMENT

Switch on the instrument by pressing once the ON /OFF button.

DS
Pressthe TEMP. button to toggle between the TDS display or the temperature display in °C.

Adjust the temperature of water sample to 25 °C.
Dip the probe into water sample to be tested with the holes completely submerged.
Tap and gir the probe to remove dl air bubbles that may be trapped insdethe PVC deeve.

Pressthebutton  mg/1 to takethe TDS (Totd dissolved solids) reading.
After recording the TDS reading, press the ON/OFF button to switch off the instrument.

CLEANING
Wash the cdl with didtilled water.

STORAGE

Wash the cell with digtilled water, and dry after measurements.
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Put freely in air. (No need to keep it dipped on water during storage).

PRECAUTIONS

Put freely in air. (No need to keep it dipped in water during storage).
Do not use the meter to measure TDS of any liquid / beverage other than water.

Do not expose the probe to temperature above 60 °C (do not dip in hot water).

BATTERY CHANGE

The battery is supplied with the insrumen.
When the display shows low levdl..
replace with anew battery of 9 volts (sze9 V).

PROBE MAINTENANCE

Rinse the probe with tap water after every series of measurements. If more cleaning is required remove the
PVC deeve and clean the probe with a nondbrasive detergent. When reinserting the deeve dways make

aure that the four holes are towards the cable end.

After cleaning the probe recalibrate the insrument.
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APPENDIX - C.

DETERMINATION OF NITRITE
SCOPE AND APPLICATION

Nitrite (NOy) is an intermediate oxidation state of nitrogen, both in the oxidation of ammonia to nitrate
(NOs3) and in the reduction of nitrate. Such oxidation may occur in wastewater trestment, waeter
digribution sysems, and naturd waters. Originaing from the decompodtion of living materids or
bacterial oxidetive chain, nitrite is a contaminant or an incompleted nitrification process indicator.

PRINCIPLE

After a colour reaction where nitrite is converted into a violet-red dye molecule (magneta azo dye),
measurement of nitrite concentration is based on a measure of this dye with a pronounced absorbance

maximum a 525 nm.

Reection of nitrite with sulfanilic add forms the 4-diazobenzenesulfonic acid which subsequently
condenses with N-1-ngphtylethylenediamine dihydrochloride to produce the magenta azo dye. The
andyticd chemicd grade reagent NO»-AN is the combined mix of the sulfanilic add and N-1-
naphtylethylenediamine dihydrochloride compounds.

REAGENT
Potassium nitrite (KNO,)
Spectroquant nitrite test containing areagent NO, - AN.

APPARATUS

- Photometer with cdlls corresponding to specific measuring range::

0.015 - 0.65 mg/l NO. 50 mm cdl
0.1 -30 mg/l NO; 10mmcdl
- Pipette 10 mi

- Test tubes
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- PROCEDURE

- Cdibration

Follow manufacturer’ singructions for putting into operation the spectrophotometer.

Preprogrammed method is generaly used but you can check or correct the performance of the apparatus with a
blank and a reference standard like potassium nitrite (KNO,) as an adapted dilution of a daily prepared
100 mg/l standard solution (0.185 g/litre) kept in a brown-glass bottle filled to the brim and tightly closed.

- Sample measurement

Sample pH must be between 2 and 10.

Wherever possible, samples should be analysed soon after being taken.

The diquot amounts of sample (5, 10 or 20 ml) determine the quantity of reagent NO, — 1AN to be added. For
al0ml sample:

Pipette 10 ml of the sample into atest tube.
Add 2 blue microspoonful of reagent NO, — 1 AN and mix.

Check the pH, specified range : pH 20 — 2.5 : If required (for minera water for example), add
dilute sodium hydroxide solution or sulfuric acid drop to adjust the pH.

Set asdefor 20 min.

Filter turbid sample.

Transfer the solution into a corresponding cell.
Select method with autosel ector

Pace the cdl into the cell compartment
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- UNITS

Nitrite concentration values are expressed in N or NO, mg/l with a least one decimd depending on the

measuring range.

- QUALITY CONTROL

To check the measurement system (test reagents, measurement device and handling), a ready-for-use nitrite

standard solution (potassium nitrite for example) can be used after diluting accordingly.

- TROUBLESHOOTING AND MAINTENANCE

Follow manufacturer’ sindructions for maintenance and sdectivity of the kit.
Avoid measurement of samples at very different temperatures below or higher than 25 °C.

Use the same vessds clean only with distilled water without cleaning agents,
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APPENDIX - D.
DETERMINATION OF CHLORIDE

- SCOPE AND FIELD OF APPLICATION

Chloride, in theform of chloride Cl ~ ion is one of the mgor anions in water.

Thismethod is applied for drinking weter.
- PRINCIPLE

In a neutra or dighty akaine solution, potassum chromate can indicate the end point of the dlver nitrate
titration of chloride. Silver chloride is precipitated quantitatively before red slver chromate is formed.

- CHEMICALS

- apotassum chromate indicator solution : Prepare by dissolving 50 g KoCrO4 didtilled weter.
- A sandard silver nitrate titrant 0.0282 M (0.0282 N) : Prepare by dissolving 4,791 g AgNOs in
distilled water. Store in a brown bottle.
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) - APPARATUS

- Erlenmeyer flask 250 ml.
- Burette 25 ml
- Fipette 1 ml

- PROCEDURE

- Titration for 2100 ml blank.

Use a 100 ml distilled water.
Add1ml K2CFO4.

Add standard AgNOs titrant to a pinkish yellow end point. Be consstent in end-point
recognition.

Note down the volume Vg (in ml) of added standard AgNOs.

- Titration for 2100 ml sample (chloride C1” concentration range : 50 — 150 mg/1)

Usea 100 ml samplein 250 ml Erlenmeyer flask.
Add1ml K2CrOa.

Add standard AgNOs titrant to a pinkish yellow end point. Be congstent in end-point
recognition.

Note down the volume Va (in ml) of added standard AgNOs.

EXPRESSION OF RESULTS
C(Cl- ), mg/l = (VA —Vg X (1000/V) x 0.0282 x 35.5

- V = ml sample

- Va = AgNO:; titrant for sample

- Ve = ml AgNGQs; titrant for blank

- 0.0282 = Normality of AgNOs; titrant
- 35.5 = conversion factor.
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APPENDIX - E.

DETERMINATION OF SULPHATE

- SCOPE AND FILED OF APPLICATION

Sulphate ions (S04 iswidely distributed in nature and is amagjor anion of bottled waters. This
method is gpplied for drinking water.

- PRINCIPLE OF THE METHOD

Sulphate ions (SO4%) react with barium ions (barium chloride BaCh) in hydrochloric acid (HCl)
medium to form dightly soluble baium sulphate (BaSOs). The reaulting turbidity is determined
photometricaly at 525 nm.

-  CHEMICALS

- A reagent SO,4-1 K with a green dose-metering cap.

- 25 test tubes with acoholic solution of dilute hydrochloric acid solution
- 1 blank tube

- asulphate standard solution 1 g/1

- asodium hydroxide solution 10 %

- an hydrochloric acid solution 25 %
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- APPARATUS

- Photzqmeter with a tube compartment corresponding to specific measuring range : 20 — 240 mg/l
SO,
- Pipette 5 ml.

- PROCEDURE

1 - Cdibration.
Follow manufacturer’ singructions for putting into operation the ectrophotometer.
Preprogrammed method is generally used but you can check or correct the performance of the
gpparatus with a blank and a reference standard as an adopted dilution of a 1000 mg/l standard
solution.

2 - Sample measurement

- Check the pH of the sample, specified range pH 210. If required, add dilute sodium hydroxide
solution or hydrochloric acid drop by drop to adjust the pH.

- Fipette 5 ml of the sample into a reaction tube and mix.

- Add one dose of reagent SO4-1 K using the green dose-metering cap, close tightly the tube with
the screw cap.

- Shake the tube vigoroudy for 1 minute until the reagent is completely dissolved.

- Reaction time : 2 minutes precisdly.

- Place the tube into compatment with the verticd line facing the obsarver and measure
immediady.

- EXPRESSION OF RESULTS

Sulphate concentration values are expressed in mg/l without decimals.

I - QUALITY CONTROL

To check the measurement system (test reagents, measurement device and handling), a ready-for-use
sulphate standard solution can be used after diluting accordingly.
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— TROUBLESHOOTING AND MAINTENANCE

Follow manufacturer’ s ingructions for maintenance of the oectrophotometer and selectivity of the kit.

The barium-sulphate crystds forming partly deposit on the bottom of the tube during the reection. It is
therefore important to shake the tube contents shortly before the measurement to digtribute the crystds in

the solution uniformly.

Avoid measurement of samples at atemperature below 20 °C or higher than 40 °C.

The tubes must be clean. Wipe, if necessary with aclean dry cloth.
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APPENDIX - F & G.

DETERMINATION OF SODIUM AND POTASS UM

IN WATER BY FLAME PHOTOMETRY

PRINCIPLE
Flame photometric determination of sodium and potassum in water.

APPARATUS

Flame photometer, with filters for sodium and potassum.

SAFETY PRECAUTIONS

All glassware must be thoroughly washed and rinsed with weter to remove dl traces of sodium and
potassum.

The didtilled water used to prepare the solutions must be free from sodium and potassum ions.

CHEMICALS

Description

Potassum standard solution ready for use (optiond)

Sodium standard solution ready for use (optiond)

Nitric acid, 65 % GR,

Hydrochloric acid fuming, 37 %, for andyss,

Sodium standard, 1000 mg/l. Titrisol concentrate for the preparation of standard sodium
solution

Potassium standard, 1000 mgy/l. Titrisol concentrate for the preparation of standard sodium
and potassum solution.
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SOLUTIONS

Sodium standard solution, 1000 mg/l

Trander the contents of an ampoule of sodium gandard solution (1000 mg/l) into a 1000 ml volumetric
flak. Dilute to the mark with water. Mix wdl. Trander to a decontaminated polyethylene bottle with
screw cap lid.

This solution is stable for 1 year a room temperature.

Alternatively a sodium solution 1000 mg/l, reedy prepared, may be used.

Potassum standard solution, 1000 mg/l

Trandfer the contents of an ampoule of potassum standards solution (1000 mg/l) into a 1000 ml volumetric
flak. Dilute to the mark with water. Mix wdl. Trandfer to a decontaminated polyethylene bottle with
screw cap lid.

This solution is stable for 1 year a room temperature.

Alternatively a sodium and potassium solution 1000 mg/l, ready prepared, may be used.

Mixed sodium and potassium standard solution, 50 mgy/I

Just before use:

Into a 100 ml volumetric flask, pipette 5.0 ml of sodium standard solution and 5 ml potassum standard
solution. Make up to the mark with water. Mix well.

Sodium and potassium check solution, 5 ug/ml,

Into a 50 ml volumetric flask, pipette 5.0 ml mixed sandard solution. Make up to the mark with ditilled
water.

Mixed sodium & Potassium cdibration solution :

Just before use:

Into a series of 50 ml volumetric flasks, pipette 0 — 0.5 —1.0 — 2.5 -5.0 — 7.5 — and 10.0 ml respectively of
“Mixed Potassum & Sodium standards solution, 50 mg/l”. Make up to the mark with digtilled water. Mix
well.

These solutions contain respectively 0—0.5—-1.0—-2.5-5.0 — 7.5 — 10.0 ug sodium and potassum / ml.
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PROCEDURE

Sodium determination
Cdlibration
Sdect the sodium filter. Auto zero the flame photometer with the O calibration solution.

Aspirate the highest concentration sodium calibration solution 10 ug/ml. Sat the gain control to a suitable
reading. Aspirate al the cdlibration solutions

Aspirate each cdibration solution three times. Caculate the average absorbance of each solution from the
three readings. Draw or cdculate the cdibration line by plotting the absorbance on the x axis and the
concentration of sodium in ug/ml on they axis. Check the linearity of the cdibration.

Aspirate a check solution (5.4) containing 50 ug/ml sodium immediatdly after cdibration to verify the
dope of the cdibration curve. A result of 50 + 0.1 ug/ml should be obtained; if it is not the case, then
repest the calibration.

Andyss
Agpirate the water sample in triplicate into the flame photometer. Caculate the average of the readings.
Ensure that the capillary tube is about 10 mm from the bottom of the sample cup and not touching the
bottom.

Anayze a sodium check solution respectively 5.0 ug/ml after every 10 poduct solutions. The result should
be 5.0 + 0.1 ug/ml. If not re-calibrate and re-andyze the previous 10 product solutions.

Potass um determination

Seclect the Potassum filter. Resat the zero reading and gain for the highest potassum cdibration solution,
10 ug/ml. Continue asin paragraph 6.1.1 & 6.1.2

PERFORMANCE CHARACTERISTICS

Repextability

The absolute difference between two independent test results obtained using the same method on identical
tes materiad under identica conditions in the same laboraiory usng the same equipment within a short
interval of time should not be greeater than 7 mg/100 g for sodium and 18 mg/100 g for potassum.
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Reproducibility
The absolute difference between two single test results obtained usng the same method on identica test-

materid in different laboratories with different operators should not be grester than 15-mg/100 g for
sodium and 40-mg/100 g for potassum.

WASHING OF GLASSWARE

Wash the glassware to remove dl traces of organic matter. Place the equipment requiring decontamination;
volumetric flask, stoppers etc. into a polyethylene container, containing 15 litres of a mixture of nitric acid
: water (1:1). Decontaminate overnight. Rinse thoroughly with water. Dry in a dean drying oven a 80 °C.
Change the nitric acid solution about every three months.

PERFORMANCE CHARACTERISTICS

Instrument mai ntenance

Daly : Inspect the apparatus before use. Check the condition and cleanliness of the burner, sporay chamber
and nebulizer. Clean if necessary.

Weekly : Check the gas line connections for leaks with a suitable soap solution.
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APPENDIX - H & I.

DETERMINATION OF CALCIUM AND MAGNESIUM

Cdcium and magnesium contribute to the Tota Hardness (TH) of water.

Thismethod is applied for Drinking Waters.

PRINCIPLE OF THE METHOD

When EDTA (ethylenediaminetetra acetic acid or its sdts) is added to water containing both cacium and
magnesum, it combines fird with the cdcum. Cacum can be determined directly by titration, with
EDTA, when the pH is made sufficiently high that the magnesum is largely precipitated as the hydroxide
and an indicator (cacon carboxylic) is used that only combines with cacium. Magnesum is determined by
cdculation.

CHEMICALS

- sodium hydroxide solution, NaOH 2 mol/1 : Prepare by disolving 8 g sodium hydroxide in
100 ml water.
- cacium standard solution 0.01 mol/1 : Prepare by adding 20 ml of standard @cium solution at

1g/1 diluted to 50 ml digtilled water.
- A standard EDTA titrant (CEDTA =0.01 mol/l) .
Control the EDTA titrant (0.01 mol/1) with calcium standard solution 0.01 mol/1 asfollows:

Add 10 ml cacium standard solution 0.01 mol/1 in a250 ml Erlenmeyer flask and dilute to
50 ml with digtilled weter.

Titrate (according to the procedure 5) with EDTA titrant (0.01 mol/1) to determine red value of
CepTa:

Cepta = (0.01 x Vi) /V, expressed in mol/1

V1 = volume of gandard cdcium standard solution (here 10 ml)
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V2 = volume of EDTA titrant expressed in ml

Indicator : cacon carboxylic acid  ([hydroxy-2- (hydroxy- 2-sulfo-4-ngphtylazo-1) -1
naphtalene carboxylicacid) (C21H14N20 S7.2H,0)

Prepare by carefully grinding and mixing together 0.2 g cdcon carboxylic acid with 100 g
sodium chloride.

APPARATUS

Erlenmeyer flask 250 mi
Burette 25 ml

Pipette 50 ml

Fipette 2 ml

PROCEDURE

For a50 ml sample (cacium concentration range 40 — 120 mg/1 .

Add 50.0 ml sample (Vg) in an 250 ml erlenmeyer flask.

Add 2.0 ml NaOH solution or a volume sufficient to produce apH of 12 to 13.

Add 0.2 g indicator / 2 mol.

Add EDTA titrant while dirring and then dowly add it to the sample a the end of titration: end-point is
reached when the colour clearly becomes blue.

Check end-point by adding 1 to 2 drops of titrant in excess to make certain that no further colour change

occurs.

Note down the added EDTA volume Vg (inml).

EXPRESSION OF RESULTS

C(ca2+),mg/1 = (1000 X 40.08 X VE X CEDTA)/VS
Ve = ml EDTA titrant for sample.
Cepta = mol/1 EDTA concentration.

Vs = ml sample
40.08 = moler weight of cacium, ingm/ mal.
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DETERMINATION OF MAGNESIUM BY CALCULATION :

Concentration of magnesum C (mge+) expressed in mg/l is determined by caculation usng vaues for tota
hardness (TH) expressed in French degree (°F)* and cacium concentration “(cae+), expressed in mg/1 as
follows :

C(mgz+) =[ Total hardness (as meg/l) — Calcium and magnissum hardness (as megyl)] x 12,15
= [ (TH/5) — (Cca2+/20,04)] x 12,15

* For the conversion of Total Hardness (TH), in French degree (°F) refer to conversion table that follows

German English French US

mmol/1 °DH °Clark °French ppm

mmol/1 1 5.61 7.02 10 100

German | °DH 0.178 1 1.25 1.78 17.8

English | °Clark | 0.143 0.80 1 1.43 14.3
French | °French 0.1 0.56 0.70 1 10
US ppm 0.01 0.056 0.070 0.1 1
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APPENDIX - J.

WATER — DETERMINATION OF ACTIVE CHLORINE
AND REFERENCE VOLUMETRIC METHOD

FIELD OF APPLICATION

Chlorinated water containing from 0.02 to 0.5 mg/l active Chlorine.

PRINCIPAL

Rdease iodine by the reaction of active chlorine with potassum iodide; reection of iodine with diethyl -
phenylenediamine (DPD) and formation of red — violet color.

PROCEDURE

1  Withthe Lovibond comparator provided with Nesser device.
In anesder tube, introduce a DPD tablet Lovibond # 4 and 10 ml water sample.
Once the tablet is dissolved, fill up to mark with the water sample.
Compare the nesder tube with the test portion to a tube prepared in the same way, but with
digtilled water. Use the “Chlorine NDP’ (NDP = DPD) disc for concentration from 0.05 to 0.5
mg/l active chlorine.

2 Withthe Lovibond comparator, but without the Nesder device.
In 240 mm cdl, introduce a DPD tablet Lovibond # 4 (black package) and 5 ml water sample.
Oncethetablet is dissolved, fill up to 2- 3 mm beow the rim with the water sample.
Compare the test sample prepared in the same way, but with digtilled water. Use the “Chlorine

NDP’ disc for concentration from 0.02 to 0.3 mg/| active chlorine.
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4, REMARKS

Although some what less sendtive (0.05 mg/l), the test method with the Nesder tube dlows an

easer determination than that using the Lovibond comparator done (0.02 mg/l).

The dissolution of tablet requires about 7 minutes. The coloration is stable during haf an hour.

If the water to be andyzed has to be diluted, check that the digtilled water used for the dilution

gives a negdtive reaction.

Don't expose the sample to sunlight or air, and don’t shake the flask.
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RESEARCH AND COUNT OF TOTAL COLIFORMS

AND THERMOTOLERANT COLIFORMS

L. CRITICAL

0. STEPS PROCEDURE CONTROL POINTS

L. Sample Non-packed samples are taken with serile | Make sure this is done

recipients in deile zone within
the heat of blow lamp.

2. Method Clean the recipient in modified acohal. Handle the sample
with cae s0 as to
avoid dl  risk of
contamination.

3. Filteration Filter a volume of the sample (250 ml) onto | Check that no air
a deile membrane. Pace this on the | bubbles are trapped
surface of the lactosed gelose with TTC and | between the
Tergitol 7 contained in apetri dish. membrane  and  the

geose.

1. Incubation Invert the plates on a tray and put them in| Do not stack more
an incubator set at 37 °C +/- 1 °C, for 48 | than 6 plates. Ensure
hours. correct incubation

temperature.

>. Interpretation/count | Examine the membrane after the incubation

period. Ydlow colonies with orange
centers, some times brownish beige, some
times pinkish beige, and these may or may
not appear to have a metdlic aspect, they
can be round, convex fla, granular and very
mucus, they are capable of producing gases,
but some times they do not.

The colonies that ferment lactose are
marked by a subjacent yellow hao.

- ldentify the different types of suspect
colonies with aletter symbol.

- Count the colonies of each type.
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Not dl yelow colonies ae coliforms :
Other germs can smulae this aspect on
TTC gdose. These can be cocci; Gram +
bacilfus, Gram —ve Oxidase +ve bacillus.
Isolation is than necessary for identification
purposes

\ )

Isolation

I ncubation

Sow the suspect TTC medium colonies; on
EMB gelose,
Incubate a 37 °C (or preferably a 30 °Cif
an incubator is avalable a this temperature)
for 24 hours.

Ensure correct
incubation
temperature.

Confirmation

Usng a wdl-isolated colony on EMB, two
mediums are inoculated Smultaneoudly :
-Kligler medium : by means of a rib on the
dopping surface and a pinprick in the bwer
third pat of the base, incubator in an
incubator at 37 °C (or preferably at 30 °Cif
an incubator is available a this temperature)
for 18 to 24 hours.

-Nutritive PCA gelose without glucose
by means of a rib on the dopping surface.
Incubate in an incubator a 37 °C (or
preferably a 30 °C if an incubator is
avalable at this temperature) for 18 to 24
hours.

Reading

Kligler medium :
In the base - The gdose is dways
fermented and induce acidity (yellow).

- The fementaion of glucose can be
accompanied by the production of gas (by
lifting the medium or pocket of gas).
- Black precipitate of Fas.

PCA gdox : The fermentaion of
lactose will acidity the medium (ydlow
colouring).

Oxidase tet/Gram
test

The coliforms ae oxidase —-ve (ho
coluration)

In case of double perform gram test.
Thermotolerant  coliforms @ If colonies  of
coliforms are present a 44 °C and have
been confirmed. Than trangplant each
colony on to a schubbert medium.
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Incubation Incubate at 44 °C +/- 0.5 °C for 24 to 48
hours.

All  colonies which produce gas ae
thermotolerant coliforms.

E.Cali Add a few drops of Kovacs reagent to the
schubbert medium tube, if a red coloration
appears on the surface : there is production
of indole.

Reagents and / or mediums

Mediums

Lactose-geose with
TTC and tergitol 7
TTCat 0.05%
Tergitol 7 a 0.2 %
EMB lactose agar
PCA without glucose
Kligler medium
Oxidase sticks
Schubbert medium
Kovacs reagent
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