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Foreword

Chapter 4, 5, 12, 13, 16 and article 6.1 of the standard are identical or modified in relation to corresponding ISO standards. The technical differences between the national standard and the ISO standards adopted are marked with a vertical line in the right margin of the relevant provision. A schedule of such technical differences and the reasons is attached as Annex B.

The standard is a revision of GB/T 12030-1989, GB/T 12031-1989, GB/T 13173.1-1991, GB/T 13173.2-2000, GB/T 13173.3-13173.6-1991, GB/T 13173.7-1993, GB/T 13175-1991 and GB/T 13176.1-13176.3-1991. Methods for determination of 3 common components in detergents, including 4A zeolite content, alkali proteinase relative activity and content, and available chlorine content, are added. 

The national standard will replace the following national standards from the implementation date of this standard: 

GB/T 12030-1989 Determination of particle size of powdered detergents 

GB/T 12031-1989 Determination of total phosphorus pentoxide content in detergents - Quinoline phosphomolybdate gravimetric method  

GB/T 13173.1-1991 Methods of sample division for detergents 

GB/T 13173.2-2000 Determination of total active matter content in detergents
GB/T 13173.3-1991 Determination of nonionic surface active agents in detergents -Ion exchange method

GB/T 13173.4-1991 Separation and determination of different forms of phosphate in detergents - Ion exchange column chromatography

GB/T 13173.5-1991 Determination of toluenesulfonate content in detergents 

GB/T 13173.6-1991 Determination of foaming power for synthetic detergents-Ross-Miles method 

GB/T 13173.7-1993 Soaps and detergents-Determination of EDTA (chelating agents) content - Titrimetric method 

GB/T 13175-1991 Determination of apparent density of powdered detergents-Method by measuring the mass of a given volume

GB/T 13176.1-1991 Measurement of whiteness for powdered detergents 

GB/T 13176.2-1991 Determination of moisture and volatile matter content in washing powders - Oven method 

GB/T 13176.3-1991 Washing powders - Determination of active oxygen content - Titrimetric method

The significant changes of this national standard are as follows: 

· The 13 national standards above-mentioned have been incorporated to become Chapter 4 ~16 of this standard with editing errors corrected. 

· Method for determination of toluenesulfonate content in detergents, as specified in GB/T 13173.5-1991, is modified with reference to BS 3762-3.10: 1989 and ASTM D 2023:1989 (2003); 

· Methods for determination of 3 common components in detergents, including 4A zeolite content, alkali proteinase relative activity and content, and available chlorine content, have been added as Chapter 17, 18 and 19; 

· The correspondence between the relevant provisions and the standards replaced, as well as the sources are listed in Annex A of the standard. 

Annex A and B of the standard are informative. 

The national standard was proposed by China National Light Industry Council (CNLIC). 

The national standard is under the jurisdiction of National Technical Committee of Standardization for Surfactant and Detergent.

The national standard was drafted by the National Detergent Quality Supervision and Inspection Center (Taiyuan), China Research Institute of Daily Chemical Industry and Novozymes (China) Investment Co., Ltd. 

The main drafters of the standard are Yao Chenzhi, Zhao Yuanyuan, Li Xiaohui and Zheng Hu. 

The standard will replace the following previous standards: 

GB/T 12030-1989, GB/T 12031-1989, GB/T 13173.1-1991, GB/T 13173.2-2000, GB/T 13173.3-13173.6-1991, GB/T 13173.7-1993, GB/T 13175-1991 and GB/T 13176.1-13176.3-1991. 
Surface Active Agents – Detergents – Testing Methods

1.
Scope 

The national standard specifies the methods for determination of 16 indexes of surfactant and detergent, including sample division, particle size, total phosphorus pentoxide, total active matter, nonionic surface active agents, different forms of phosphate, toluenesulfonate, foaming power, chelating agents (EDTA), apparent density, whiteness, moisture and volatile matter, 4A zeolite, active oxygen, alkali proteinase activity and available chlorine. 

The national standard is applicable to determination of indexes of surfactant and detergent. Choose the appropriate method according to the sample characteristic.
2.
Normative references 

The following normative documents contain provisions which, through reference in this text, constitute provisions of this national standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. However parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative document referred to applies, 

GB/T 6003.1-1997 Test sieves of metal wire cloth 

GB/T 9087 The white powdered standard plate for colorimetry and photometry 

QB/T 2623.1-2003 Test methods of soaps-Determination of free caustic alkalicontent in soaps 

QB/T 2739-2005 Preparations of standard volumetric solutions of general test methods for washing products
JB/T 9327 Whiteness meter 

JJG 512 Verification regulation of the whiteness meter 

3.
Terms and definitions 

For the purposes of this national standard, the following terms and definitions apply.
3.1
Surface active agent

A surface-active compound that would dissolve in liquid, especially water, which lowers the surface tension and/or interfacial tension of the medium, as is positively adsorbed at the liquid/vapour and/or at other interfaces.

3.2
Detergent 

A special product having cleaning properties in dilute solution.

3.3
Bulk sample 

A collected set of samples which do not maintain their individual identities. 

3.4
Blended bulk sample 

A collected set of samples blended together to obtain a uniform bulk sample. 

3.5
Reduced sample 

A sample that has been obtained by reducing the quantity of another sample without change of composition. 

NOTE ― It may also be necessary to reduce the particle size in the course of reducing the quantity. 

3.6
Final sample 

A sample obtained or prepared under the sampling plan for possible subdivision into identical portions for testing, reference or storage. 

3.7
Laboratory sample 

A sample as prepared for sending to the laboratory and intended for inspection or testing. 

3.8
Reference sample 

A sample prepared at the same time as, and equivalent to the laboratory sample, which is acceptable to the parties concerned, and retained for use as a laboratory sample if a disagreement occurs. 

3.9
Storage sample 

A sample prepared at the same time as, and equivalent to the laboratory sample, and intended for possible future use as a laboratory sample. 

3.10
Test sample 

A sample prepared from the laboratory sample and from which test portions will be taken. 

3.11

Active matter (for detergents) 

All surfactants that show the prescribed activity in the formula. 

Non-ionic surface active agent 

The surfactant that doesn’t produce ions in water solution. The solubility of the non-ionic surface active agent is due to the presence of the strong hydrophilic groups within the molecule.
3.12
Foaming power 

The ability to produce foam

3.13
Chelating agent 

Certain organic compounds that are capable of forming coordinate bonds through chelation with metal ions through two or more electron donors. 

3.14
Apparent density 

The mass, in grams, of powder which occupies a volume of one milliliter under standardized conditions.

3.15
Whiteness 

The ratio of diffuse reflection radiant energy of the object surface to that of the standard white board within the range of visible light, expressed as a percentage. 

3.16
Enzyme 

One special type of protein. Common enzymes adopted in detergents include protease, lipase, amylase and cellulase, which are mainly used to hydrolyze the stains of special structure and hence remove them from the fabrics attached, in which way they aid cleaning. 

3.17
Enzyme activity 

The activity of enzymatic reaction and the quantity of active enzymes, in U. 

3.18 

Relative enzyme activity 

The activity of an enzyme corresponding to the activity of a reference enzyme, in GBU. 

4.
Sample division 

NOTE ― The sample reduction process may be required for the following reasons: 

a) The preparation of a final sample or a laboratory sample of mass greater than 250 g from a blended bulk sample of mass greater than 500 g; 

b) The preparation of several equivalent laboratory samples and/or reference samples and/or storage samples, each of mass greater than 250 g, from a final sample; 

c) The preparation of a test sample from a laboratory sample. 

4.1
Principle

Reduction of a bulk sample by a mechanical process until a reduced sample is obtained. 

4.2
Procedure 

4.2.1
Products in powder form 

This procedure specified is applicable to powders, including spray-dried powders, and particularly, those contain additives that have been introduced after the drying process. 

NOTE 1 In case of powders containing additives introduced after drying, the physical mixture obtained has a tendency to separate. 

NOTE 2 In case of washing powders, it is recommended that sampling be carried out under a ventilated hood; if necessary, a mask should be worn. 

4.2.1.1
Apparatus 

Any satisfactory apparatus may be used, but a conical divider is recommended. 

A conical divider (see figures 1 and 2) shall be constructed in such a way that the two portions of the sample obtained from each dividing operation are quantitatively similar to each other and qualitatively representative of the original sample. 

An apparatus which satisfies these conditions is the conical divider (see figure 1) which consists essentially of a hopper (A), a cone (B) and an inverted hopper (C). The apex of the cone (B) is situated directly beneath the center of the lower opening in the hopper (A). The sample to be divided runs from hopper (A) over the surface of the cone (B). The material running down the cone is diverted to series of receptacles arranged round the circumference of the inverted hopper (C). Alternate receptacles are connected to one or the other of the two outlets at the bottom of the inverted hopper in order to provide two equivalent reduced samples.

4.2.1.2
Preparation of the reduced sample 

4.2.1.2.1
Preparation of the final sample 

Place a receiver under each of the outlets of the conical divider. Fill the hopper and open the valve fully so as to allow the contents of the hopper to run over the cone, thus dividing the bulk sample into two portions, one of which is deposited in each receiver. 

Retain one of these portions and discard the other. Pass a fresh quantity of bulk sample through the conical divider and repeat the operation until all the bulk sample has been divided. 

Clean the apparatus and again pass the retained portions, corresponding to half the bulk sample, through the apparatus as described above and repeat this operation until a reduced sample of the required mass has been obtained. 

4.2.1.2.2
Preparation of several equivalent samples 

If more than one sample is required, prepare sufficient reduced sample to obtain 2n equivalent samples where 2n equals or exceeds the number of samples required. 

Divide the reduced sample into 2n equal portions by means of the conical divider. Immediately place the whole of each portion in an airtight bottle of flask. 

4.2.1.2.3
Preparation of test samples 

If test samples are acquired from laboratory samples, treat the latter as specified in 4.2.1.2.1 and 4.2.1.2.2. 

The minimum mass of the test samples shall in no case be less than 10 g, otherwise there is a risk that the test samples may not be truly representative of the bulk sample and. hence, will be unsuitable for test purposes. 

4.2.2
Products in paste form 

4.2.2.1
Apparatus 

4.2.2.1.1
Scoop or spatula, for sampling

4.2.2.1.2
Suitable mixer, provided with a beater, for blending 
The mixer shall be sufficiently powerful so that, when used with a beater of suitable design, the whole of the bulk sample is mixed and a creamy mass is attained within 5 min. Try to prevent the entrance of lots of bubbles during mixing. 
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C Inverted hopper
Figure 1 Exploded view of a typical conical divider
Dimensions in millimeters 
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Figure 2 Diagram of a typical conical divider
4.2.2.2
Preparation of a reduced sample 

Warm the product (bulk sample or laboratory sample) in its original container to 35 to 40 oC, and mix immediately using the mixer (4.2.2.1.2) for 2 to 3 min until a homogeneous mass is obtained. 

The paste shall not be removed from the original container before mixing as this may result in the production of a non-representative sample. It is therefore essential that the bulk sample is in a container which will allow mixing without transfer. 

The heating and mixing times shall be as short as possible to reduce to a minimum any change in the product. Using a scoop or spatula, remove the required quantity of sample immediately and transfer it into an appropriate, previously tared container, fitted with a stopper. 

Allow the contents of the container to cool to ambient temperature, and reweigh to obtain the mass of the reduced sample. 

NOTE ― Contact of the paste with glass vessels readily causes separation of a lye. Once the sample is placed in the vessel, no part should be withdrawn to adjust the mass. 

There is a slight loss of moisture during mixing and weighing but experience has shown that, in practice, this is at an acceptable level. 

4.2.3
Liquid products 

4.2.3.1
Apparatus 

4.2.3.1.1
Glass flasks or weighing pipettes, for sampling. 
4.2.3.1.2
Manual stirrer (e.g. a glass rod) 
4.2.3.1.3
Mechanical stirrer 
4.2.3.2
Preparation of a reduced sample 

4.2.3.2.1
If the product (bulk sample or laboratory sample) is clear and apparently homogeneous, mix it with the manual stirrer (4.2.3.1.2); then, using the flask or weighing pipette, remove immediately the quantity required for the reduced sample. As little foam as possible shall be produced in the sample during mixing, and any loss of sample by evaporation shall be kept to a minimum. 
4.2.3.2.2
If the product (bulk sample or laboratory sample) is cloudy or contains a sediment, mix it using the mechanical stirrer (4.2.3.1.3); then remove immediately the required quantity of sample. 
4.2.3.2.3
If the product (bulk sample or laboratory sample) contains a solid deposit, carefully warm the original container to about 30 oC until the sediment can be completely dispersed by stirring or until any crystals disappear, and remove immediately the required quantity of sample. 
4.3
Storage of the reduced sample 

It is preferable for the analysis or test to be carried out as soon as possible after sampling but, if this is not possible and according to the intended purpose of the reduced sample, place it immediately in an airtight bottle or flask of glass or plastics materials and determine and record its mass. (Do not use metal containers.)

CAUTION - The reduced sample shall be preserved as far as possible in its original condition until the analysis or test is carried out. 

5.
Determination of particle size of powdered detergents 

5.1
Principle 

Mechanical sieving of a test portion with a circular sieve of required mesh aperture. Weighing of each of the fractions.
5.2
Apparatus
Ordinary laboratory apparatus and 

5.2.1
Circular sieve, specified in GB/T 6003.1-1997, with metallic mountings, approximately 200 mm diameter. The apertures shall be chosen according to the standard of the product to be examined, including a base and a cover.
5.2.2
Electric shaking device, parallel-reciprocating type (amplitude 36 mm, frequency 243 cpm) or vertical type (frequency 1,400 cpm). 
5.2.3
Table balance, weighing accuracy 0.1 g. 
5.3
Test portion 

       Reduce the sample according to 4.2.1 without drying. Keep two samples in reserve. 

5.4
Procedure 

5.4.1
Choose, from the series of sieves (5.2.1), sieves of which the apertures are appropriate. Fit these sieves, cleaned and dried, one within the other in order of decreasing aperture size and add the cover and base. Place the sieve with the smallest aperture at the bottom, on the base. Place the column of sieves on the shaking device.

5.4.2
Transfer 100 g of the test portion (weighing accuracy 0.1g) to the topmost sieve and close the sieve with the cover. 
5.4.3
Carry out the sieving for 4 min±30 s; while 8 min±30 s for vertical type. Weigh the contents of each sieve and the base (brush carefully the sample adhering to the sieve). 
5.4.4
Repeat the procedure with the other test portion.
5.5
 Method of calculation 

The test portion passing through each sieve is given, as a percentage by mass, by the formula (1) 
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where

Ai
is the percentage, in percent, of the test portion passing through the sieve i.

ΣBi
is the mass, in grams, of product equal to the sum of the masses contained in the sieves below sieve i and the mass contained in base.

m
is the mass, in grams, of the test portion.

Calculate the arithmetic average of the parallel determination results, keep one decimal place, as the result. 

5.6
Precision 

The mass loss (
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), between the mass of product equal to the sum of the masses contained in all the sieves and the mass contained in base (ΣBi) and the mass of the test portion (m), should not exceed 1%, otherwise a repeat test will be needed.

The absolute difference between two independent test results obtained under repeated conditions, should not exceed 1.5 % (95 % confidence intervals).
6.
Determination of total phosphorus pentoxide content in detergents

6.1
Quinoline phosphomolybdate gravimetric method

6.1.1
Principle 

Hydrolysis of polyphosphates by nitric acids. Precipitation of phosphates in the form of quinoline phosphomolybdate in acetone solution. Filtering, washing, drying and weighing of the precipitate. 

6.1.2
Reagents 

During the analysis, use only reagents of recognized analytical grade and only distilled water or deionized water or water of equivalent purity, unless otherwise specified. 

NOTE ― For the tests of the standard, the provision apply. 

6.1.2.1
Nitric acid (GB/T 626), ρ20 approximately 1.4 g/ml, about 68 % (m/m) solution. 
6.1.2.2
Citromolybdic reagent (i.e. quimociac precipitant)
Dissolve 70 g of sodium molybdate dihydrate (Na2MoO4·2H2O) in 150 ml of water (solution A). 

Dissolve 60 g of citric acid monohydrate (C6H8Q7·H2O) (GB/T 9855) in 150 ml of water and add 85 ml of the nitric acid solution (6.1.2.1) (solution B). 

Pour solution A into solution B (solution C), while stirring.

Add 35 ml of the nitric acid solution (6.1.2.1) in 100 ml of water, followed by 5ml of pure quinoline (solution D). 

Pour solution D slowly into solution C in a polyethylene bottle, while stirring, and allow to stand for 24 h in a dark place. Filter all the liquid through the filter crucible (6.1.3.2). Add 280 ml of acetone (GB/T 686), dilute to 1,000 ml with water and mix. Store in another clean polyethylene bottle protected from light up to a week. 

6.1.3
Apparatus 

Ordinary laboratory apparatus and 

6.1.3.1
Fine qualitative filter paper, Φ11 cm.
6.1.3.2
Filter crucible, with sintered glass disks, pore size index 4 to 10 μm.
6.1.3.3
Oven, capable of being controlled at 180 ± 2 oC.
6.1.4
Procedure 

6.1.4.1
Test portion

Weigh, to the nearest 2 mg, laboratory sample containing between 125 and 500 mg of phosphorus(V) oxide in a 250 ml beaker. 

6.1.4.2
Determination 

Dilute the test portion to 80 ml with 95 % ethanol (GB/T 679) (for liquid and paste samples, add pure ethanol until an ethanol concentration of 95 % is achieved). Stir gently with a glass rod. Cover the beaker with a watch-glass and bring the contents gently to the boil and keep boiling gently for 10 min. Cool and filter with the fine qualitative filter paper (6.1.3.1), leaving as much of the solids as possible in the beaker. Wash the paper twice with water and add the filtrate to the original beaker. 

NOTE ― If having difficulties when washing, puncture the bottom of the filter paper to accelerate it. 

Add water and dilute to 80 ml. Stir gently with a glass rod. Cover with a watch-glass and put on the heater until the solids dissolve. Remove the beaker and allow to cool to ambient temperature. Transfer the solution to 500 ml volumetric flask, dilute to the mark with water and shake. Filter with the first 10 ml filtrate discarded. Transfer this filtrate 20.0 ml to 400 ml beaker and dilute to 100 ml with water, followed by 8 ml nitric acid (6.1.2.1). Place in a glass rod, cover with a watch-glass and bring the contents to the boil and keep boiling for 40 min. Add 50 ml of the citromolybdic reagent (6.1.2.2) while hot, and keep boiling gently for 1 min. Remove and cool. 

Transfer the decanted solution to the filter crucible (6.1.3.2), which has been previously dried at 180±2 oC and weighed, fitted with a vacuum connection. Wash the precipitate six times by decanting it, using 30 ml of water each time. Transfer the precipitate quantitatively to the crucible with the aid of a wash-bottle. Wash the beaker four times with water, using 20 to 30 ml of water each time. Place the filter crucible in the oven (6.1.3.3), controlled at 180±2 oC, and heat for 45 min. Remove the crucible from the oven, cool in a desiccator for 30 min and weigh. 

Repeat the processes of heating, cooling and weighing until two successive weighings do not differ by more than 0.001 g. 

NOTE ― It is advisable to leave the filter crucible to cool in the desiccator for the same length of time prior to weighing the precipitate as the crucible was left before weighing. 

6.1.4.3
Blank test 

In parallel with the determination, carry out a blank test following the same procedure and using the same quantities of all the reagents but omitting the test portion. The mass of the precipitate should not be greater than 1.5mg. If it is greater, renew the reagents.

6.1.5
Method of calculation 

The total phosphorus pentoxide (P2O5) content of the detergents X, expressed as a percentage by mass, is given by the formula (2) 
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where 

m1
is the mass, in grams, of the quinolone phosphomolybdate precipitate obtained in (6.1.4.2)

m2
is the mass, in grams, of the precipitate obtained in the blank test (6.1.4.3)

m0
is the mass, in grams, of the test portion (6.1.4.1)

V
is the volume, in milliliters, of solution used for the determination

0.032 07
is the mass, in grams, of phosphorus pentoxide corresponding to 1 g of quinoline phosphomolybdate [(C9H7N)33H3(PO4·12MoO3)]

Calculate the arithmetic average of the parallel determination results, keep one decimal place, as the result. 

6.1.6
Precision 

For phosphorus pentoxide contents between 18 and 30 % (m/m), the repeatability and reproducibility are specified as follows. 

6.1.6.1
Repeatability 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 0.5 % (95 % confidence intervals).

6.1.6.2
Reproducibility

The difference between the results obtained with the same sample in two different laboratories shall not exceed 1.1 % (95 % confidence intervals).

6.2
Phosphomolybdate-blue spectrophotometry

6.2.1
Principle 

Formation of molybdophosphate in a dilute sulfuric acid medium and reduction with ascorbic acid. Photometric measurement of the reduced complex at a wavelength of about 650 nm.

6.2.2
Reagents 

6.2.2.1
Sulfuric acid (GB/T 625), 245 mol/l solution 
6.2.2.2
Ammonium molybdate-sulfuric acid solution, dissolve 7.2 g of ammonium molybdate tetrahydrate [(NH4)6Mo7O24.4H2O] (GB/T657) in 400 ml of sulfuric acid solution (6.2.2.1) and dilute to 1 000 ml with water. This solution contains about 6 g of MoO3 per litre in approximately 2 mol/1 sulfuric acid solution
6.2.2.3
Ascorbic acid, 25 g/l solution 

Dissolve 2.5 g ascorbic acid in 100 ml of water. Renew this solution every 2 or 3 days. 

6.2.2.4
Phosphorus (V) oxide, standard solution corresponding to 1.00 mg of P2O5 per millilitre.

Weigh, to the nearest 0.0005 g, 1.917 g of potassium dihydrogen phosphate (KH2PO4) (GB/T1274), previously dried at 110 °C for 2 h and cooled in a desiccator. Place in a 1 000 ml one-mark volumetric flask, dissolve in water, dilute to the mark and mix.

6.2.2.5
Phosphorus (V) oxide, standard solution corresponding to 10 μg of P2O5 per millilitre.

Place 10.0 ml of the standard solution (6.2.2.4) in a 1 000 ml one-mark volumetric flask, dilute to the mark and mix.

6.2.3
Apparatus  

Ordinary laboratory apparatus and  

6.2.3.1
Spectrophotometer, wavelength range 350 to 800 nm, with 20mm cuvette
6.2.3.2
Beaker, of capacity 150 ml
6.2.3.3
One-mark volumetric flasks, of capacity 100, 500 and 1,000 ml
6.2.3.4
One-mark pipettes, of capacity 10, 15, 20 and 25 ml
6.2.3.5
Pipette, of capacity 10 ml 
6.2.3.6
Hard glass tube, Φ 25 mm × 200 mm
6.2.3.7
Fine qualitative filter paper, Φ 110 mm
6.2.4
Procedure 

6.2.4.1
Preparation of the calibration curve 

Pipette, respectively, 0 ml, 2.0 ml, 4.0 ml, 6.0 ml, 8.0 ml, 10.0 ml, 15.0 ml and 20.0 ml of the phosphorus (V) oxide standard solution (6.2.2.5) into the tubes (6.2.3.6), and dilute to 25 ml with water. Add to each tube 10 ml of the ammonium molybdate –sulfuric acid solution (6.2.2.2) and 2 ml of the ascorbic acid solution (6.2.2.3). Warm the tubes on a boiling water bath for 45 min. Allow the solutions to cool to ambient temperature and transfer them quantitatively to 100 ml one-mark volumetric flasks (6.2.3.3). Dilute to the mark with water and mix. Measure the absorbances of the standard matching solutions using the spectrophotometer, adjusted to a wavelength in the region of 650 nm, after having adjusted the instrument to zero absorbance against water. Plot a graph, having the number of micrograms of P2O5 contained in 100 ml of standard matching solution as abscissae and the corresponding net values of the absorbance as ordinates.

NOTE ― Net absorbance is the difference between the corresponding value of the absorbance of the standard matching solution and the corresponding value of the absorbance of the 0 ml standard matching solution. 

6.2.4.2
Determination  

Weigh, to the nearest 0.001 g, 10 g of the test sample in a 150 ml beaker (6.2.3.2). Dissolve in water and transfer to a 500 ml volumetric flask, dilute to mark and mix. Filter the solution with a fine qualitative filter paper (6.2.3.7) with the filtrate collected in a dry beaker. Keep about 50 ml of the filtrate in reserve with the first 10 ml discarded. 

For products of low total P2O5 content (e.g. non- or low-phosphorus washing powder), pipette 25.0 ml of the filtrate in a test tube (6.2.3.6), then measure the absorbance of the solution following the procedure specified in 6.2.4.1. Conduct a blank test in parallel. 

For products of high total P2O5 content (e.g. phosphorus washing powder), pipette 10.0 ml of the filtrate in a 1,000 ml volumetric flask, dilute to the mark and mix. Pipette 25.0 ml of the solution in a test tube, then measure the absorbance of the solution following the procedure above. 

Determine the mass of P2O5 corresponding to the photometric measurement by means of the calibration curve. 

NOTE ― If the absorbance of the test solution goes beyond the calibration curve, it is necessary to reduce the volume pipetted, then retest. 

6.2.5
Method of calculation  

The total phosphorus pentoxide (P2O5) content of the detergents X, expressed as a percentage by mass, is given by the formula (3) or (4)

Products of low total P2O5 content 


[image: image8.wmf]4

0

10

25

500

-

´

´

=

m

m

X


(3)

Products of high total P2O5 content 
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where 

m
is the mass, in micrograms, of P2O5 corresponding to the photometric measurement found in the test solution 

m0
is the mass, in grams, of the test portion 

V
is the volume, in milliliters, to which the eluate volume has been adjusted

Calculate the arithmetic average of the parallel determination results, keep one decimal place, as the result. 

6.2.6
Precision 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 3 % (95 % confidence intervals). 

7.
Determination of total active matter content in detergents 

7.1
Principle 

Extraction from the test portion with ethanol, filter and determine the content of the ethanol-soluble matter and the sodium chloride present in it. The total active matter content is determined by subtracting the sodium chloride content present from the ethanol-soluble matter content. The water solubilizer could be further extracted from the ethanol-soluble matter by trichloromethane.

7.2
Reagents 

7.2.1
95 % ethanol (GB/T 679), recently boiled and cooled. Neutralize with sodium hydroxide under phenolphthalein indicator. 
7.2.2
Anhydrous ethanol (GB/T 678), recently boiled and cooled. 
7.2.3
Silver nitrate (GB/T 670), 0.1 mol/l standard titration solution, prepared and calibrated as specified in 4.5 of QB/T 2739. 

7.2.4
Potassium chromate (HG/T 3440), 50 g/l solution 
7.2.5
Phenolphthalein (GB/T 10729), 10 g/l solution 
7.2.6
Nitric acid (GB/T 626), 0.5 mol/l solution 
7.2.7
Sodium hydroxide (GB/T 629), 0.5 mol/l solution 
7.2.8
Trichloromethane (GB/T 682)
7.2
Apparatus  

Ordinary laboratory apparatus and 

7.3.1
Filter flasks, of capacity 250, 500 and 1,000 ml
7.3.2
Gooch crucible, of capacity 25 to 30 ml, with asbestos filter
Place a qualitative filter paper disk at the crucible bottom, and cover it with a porous porcelain chip. Then, fill enough acid-washed asbestos syrup which is made by soaking asbestos in the water for at least 24 h and selecting the crude part through flotation. Drain the water after precipitation. Repeat the procedure 3 times and dry it in the oven at 105 ± 2 oC. 

7.3.3
Water bath 

7.3.4
Oven, capable of being controlled at 105 ± 2 oC
7.3.5
Beakers, of capacity 150 and 300 ml 
7.3.6
Desiccator, containing allochroic silicagel or other desiccant
7.3.7

Graduated cylinders, of capacity 25 and 100 ml 
7.3.8
Conical flask, of capacity 250 ml 
7.3.9
Glass crucible, mesh size 16 to 30 μm, of capacity approximately 30 ml 
7.4
Sampling 

Treat and prepare the test sample according to sample characteristics and Chapter 4 of this standard. 

7.5
Procedure 

7.5.1
Determination of total active matter content by quantifying ethanol-soluble matter content and sodium chloride content (including water solubilizer) (Method A)

7.5.1.1
Extraction of ethanol-soluble matter 

a)
Weigh, to the nearest 0.001 g, test portion (about 2 g for powder or granule samples, or about 5 g for liquid or paste samples) in a 150 ml beaker (7.3.5). Add 5 ml of distilled water and keep stirring with a glass rod in order to disintegrate solid granules and lumps, until no distinct granules could be seen. Add 5 ml of anhydrous ethanol (7.2.2) and continue to stir so that the sample is dissolved further and becomes paste. Add 90 ml of anhydrous ethanol (7.2.2) slowly under stirring. Continue stirring for a while to promote dissolution. Leave the solution stand clear. Filter the solution with a Gooch crucible (7.3.2) by decanting it [using a filter flask (7.3.1) for suction filtration with a water ring pump]. Filter fully the clear liquid and leave the insoluble matter in the beaker as much as possible. Repeat the extraction and filtration for four times using 25 ml of hot 95% ethanol (7.2.1) each time. Transfer the ethanol extracts to a weighed 300 ml beaker (7.3.5) carefully, and rinse the filter flask for three times with hot 95% ethanol (7.2.1). Combine the filtrate together with rinsing ethanol in the 300 ml beaker (this solution is named as ethanol extracts). 

b)
Place the beaker (7.3.5) containing ethanol extracts in a boiling water bath until the ethanol is fully evaporated off. Clean the outside wall of the beaker and dry it in the oven (7.3.4) at 105 ± 2 oC for 1 h. Cool in the desiccator (7.3.6) for 30 min and weigh (m1). 

NOTE ― For liquid or paste samples, weigh the sample and add 100 ml of anhydrous ethanol (7.2.2). Then heat it up until fully dissolved and leave it stand. Filter the solution with a Gooch crucible (7.3.2) by decanting it, followed by the procedure above mentioned.  

7.5.1.2
Determination of sodium chloride content in ethanol soluble matter  

Dissolve the weighed ethanol-soluble matter (7.5.1.1) with 100 ml of water and 20 ml of 95% ethanol (7.2.1), respectively, in a 250 ml conical flask (7.3.8). Add three drops of phenolphthalein solution (7.2.5) in the solution. If the solution turns red, neutralize it with 0.5 mol/l nitric acid solution (7.2.6) until the red just disappears. If it is not in red, neutralize it with 0.5 mol/l sodium hydroxide solution (7.2.7) until pale red appears, then, neutralize again with 0.5 mol/l nitric acid solution (7.2.6) until the pale red just disappears. Add 1 ml of potassium chromate solution (7.2.4) as indicator. Use 0.1 mol/l silver nitrate standard solution (7.2.3) to titrate the solution from yellow to orange 

7.5.1.3
Method of calculation 

7.5.1.3.1
The mass (m2), in grams, of sodium chloride present in the ethanol-soluble matter, is given by the formula (5)
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where 

0.0585
is the relative molecular mass of sodium chloride, in g/mmol

V
is the volume, in milliliters, of silver nitrate solution used for titration 

c
is the actual concentration, expressed in moles of AgNO3 per litre, of the silver nitrate solution used

7.5.1.3.2
The total active matter content X1 of the sample, expressed as a percentage by mass, is given by the formula (6)
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where 

m1
is the mass, in grams, of the ethanol-soluble matter

m2
is the mass, in grams, of the sodium chloride present in ethanol-soluble matter

m
is the mass, in grams, of the test portion  

7.5.1.4
Precision 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 0.3 % (95 % confidence intervals).

7.5.2.
Determination of total active matter content by quantifying ethanol-soluble matter content (excluding water solubilizer) (Method B) 

7.5.2.1
Procedure 

Add 80 ml of trichloromethane (7.2.8) into the beaker which contains the weighed ethanol-soluble matter (m1) obtained in 7.5.1.1, by rinsing the wall. Cover it with a watch-glass and place the beaker into the water bath at 50 oC until the contents completely dissolved. After settling, filter the supernatant with a constant-weight glass crucible (7.3.9), weighed to the nearest 0.001 g (using 250 ml filter flask for suction filtration). 

Rinse the beaker, remnants and glass crucible twice, with 20 ml of trichloromethane (7.2.8) each time. Dry the glass crucible and the beaker in the oven (7.3.4) at 105 ± 2 oC for 1 h. Cool in the desiccator (7.3.6) for 30 min and weigh (m3). 

The total active matter (excluding water solubilizer) content X2 of the sample, expressed as a percentage by mass, is given by the formula (7)
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where 

m1
is the mass, in grams, of the ethanol-soluble matter

m2
is the mass, in grams, of the trichloromethane-insoluble matter in ethanol-soluble matter

m
is the mass, in grams, of the test portion  

7.5.2.2
Precision  

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 1.0 % (95 % confidence intervals). 

8.
Determination of nonionic surface active agents in detergents -Ion exchange method 

This method specified is for the determination of the nonionic surfactant content in detergents, including AEO, APE, PE and acyl diethanolamine. The common ingredients of detergents, such as anionic surfactants, sodium carboxymethyl cellulose, sodium chloride, sodium sulfate, sodium tripolyphosphate, sodium silicate and sodium borate, do not interfere the determination, while the petroleum ether-soluble matter may make the result higher. 

8.1
Principle 

Absorption of ionic surfactants on cation or anion exchange resins. Elute nonionic surfactant with solvent, with which evaporated, then determine the nonionic surface active agent content by a gravimetric method.  

8.2
Reagents 

8.2.1
Ion exchange resin (GB/T 13659), strongly acidic cationic type, in the 001 × 7 hydrogen form, particle size between 0.30 mm and 1.00 mm. 
8.2.2
Ion exchange resin (GB/T 13660), strongly basic anionic type, in the 201 × 7 chloride form, particle size between 0.30 mm and 1.00 mm.
8.2.3
95 % ethanol (GB/T 679)
8.2.4
Hydrochloric acid (GB/T 622), 1 mol/l solution 

8.2.5
Hydrochloric acid (GB/T 622), 4 mol/l solution

8.2.6
Hydrochloric acid (GB/T 622), 0.5 mol/l solution in 95 % ethanol 

8.2.7
Hydrochloric acid (GB/T 622), 2 mol/l solution in 95 % ethanol 

8.2.8
Nitric acid (GB/T 626), 6 mol/l solution 

8.2.9
Sodium hydroxide (GB/T 629), 1 mol/l solution 

8.2.10
Silver nitrate (GB/T 670), 0.1 mol/l solution 

8.2.11
Absorbent cotton 

8.2.12
pH test paper 
8.3
Apparatus 

Ordinary laboratory apparatus and 

8.3.1
Ion-exchange column, internal diameter 10 to 15 mm, 400 to 500 mm long. The bottom is extended by a narrower glass tube, fitted with a stopcock or a rubber pipe, fitted with a spring clip. 
8.3.2
Separating funnel, of capacity 250 ml 
8.3.3
Conical flask, of capacity 1,000 ml 
8.3.4
Beakers, of capacity 100, 150 and 500 ml 
8.3.5
Gooch crucible, of capacity 30 ml, with acid-washed asbestos at the bottom 
8.3.6
Filter flask, of capacity 1,000 ml
8.4
Procedure

8.4.1
Treatment of resin 

8.4.1.1
Treatment of cation exchange resin 

Soak the resin (8.2.1) in hydrochloric acid solution (4 mol/l) (8.2.5) of a triple volume overnight. Wash 3 times with water by decanting it. Then soak in hydrochloric acid solution (4 mol/l) (8.2.5) of a triple volume for 10 min with stirring. Wash 3 times with water by decanting it. Introduce the resin into the column, and wash until the effluent is neutral [using pH test paper (8.2.12) to test, pH≈7]. 
8.4.1.2
Treatment of anion exchange resin 

Soak the resin (8.2.2) in hydrochloric acid and ethanol solution(0.5 mol/l) (8.2.6) of a triple volume overnight. Wash 3 times with water by decanting it. Then soak in sodium hydroxide solution (1 mol/l) (8.2.9) of a triple volume for 10 min with stirring. Wash 3 times with water by decanting it. Introduce the resin into the column, and wash with sodium hydroxide solution (1 mol/l) (8.2.9) until no chloridion in the effluent [add 3 drops of nitric acid solution (6 mol/l) (8.2.8) into 1 drop of effluent followed by 1 drop of silver nitrate solution (0.1 mol/l) (8.2.10), which is clear compared with the blank]. Then wash until the effluent is neutral [using pH test paper (8.2.12) to test, pH≈7].

8.4.2
Preparation of ion-exchange column 

Fit the bottom of the column with a glass wool pad about 10 mm thick. Pour the treated cation and anion exchange resins into beakers respectively. Replace the water with 50 ml of the 95 % ethanol (8.2.3). Then introduce the resins into the corresponding column with a height of 30 cm and discharge the bubbles. 

Fix the ion-exchange columns on the stand, with the cation one up and anion one below. Fit a 250 ml separating funnel (8.3.2) to the top of the cation column. Connect the three parts with rubber plugs or ground glass joints. Situate a 1,000 ml conical flask (8.3.3) directly beneath the centre of the lower opening of the anion column.
8.4.3
Test portion 

Weigh, to the nearest 0.001 g, 5 g of laboratory sample in a 150 ml beaker (8.3.4).
8.4.4
Determination 

Separate the ethanol-soluble matter according to 7.5.1.1. Transfer the ethanol-soluble matter obtained in a 500 ml beaker (8.3.4), and concentrate to about 100 ml in a steam bath, then place the concentrate in the 250 ml separating funnel on top of the column. Open the stopcocks or spring clips successively and adjust the switch to control the flowrate at 2 to 3 ml/min. When the solution in the funnel is fully discharged, immediately rinse the wall with 10 ml of hot 95 % ethanol (8.2.3). Then place 250 ml of 95 % ethanol (8.2.3) in the funnel and allow the solution to penetrate into the resin. Collect the eluant in a conical flask. Evaporate the solvent to 20 to 30 ml, and transfer to a constant-weight 10 ml beaker (8.3.4). Dry the beaker in a steam bath, Then dry it in the oven at 105 oC for 1 h. Cool in the desiccator for 30 min and weigh.
8.5
Regeneration of ion exchange resin

After the determination of two parallel test samples, the cation and anion exchange resins can be regenerated and recycled separately. 

8.5.1
Regeneration of cation exchange resin 

Pass 150 ml of hydrochloric acid solution (1 mol/l) (8.2.4) through the cation exchange column at a flowrate of 2 to 3 ml/min. Pass water slowly through the resin until the pH of the effluent is neutral [using pH test paper (8.2.12) to test, pH≈7]. Replace water with 95 % ethanol (8.2.3) following 8.4.2. 

8.5.2
Regeneration of anion exchange resin 

Pass 200 ml of hydrochloric acid and ethanol solution (2 mol/l) (8.2.7) through the anion exchange column at a flowrate of 2 to 3 ml/min. Pass water slowly through the resin until the pH of the effluent is neutral [using pH test paper (8.2.12) to test, pH≈7]. Then pass sodium hydroxide solution (1 mol/l) (8.2.9) until no chloridion in the effluent (see 8.4.1.2). Pass water again until the pH of the effluent is neutral [using pH test paper (8.2.12) to test, pH≈7]. Replace water with 95 % ethanol (8.2.3) following 8.4.2.

8.6
Method of calculation 

[image: image38]The content of nonionic surface active agent in detergents X, expressed as a percentage by mass, is given by the formula (8) 
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where 

m0
is the mass, in grams, of the test portion 

m1
is the mass, in grams, of the eluant 

NOTE ― In most cases, there is no interference by petroleum ether-soluble matter. It shall be deducted if necessary.   
8.7
Precision
The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 10 % (95 % confidence intervals). 

9.
Separation and determination of different forms of phosphate in detergents - Ion exchange column chromatography

9.1
Principle 

Absorption of the phosphate anions on an anionic ion-exchange resin. Elute cationic and nonionic surfactant with water. Elute with potassium chloride solutions of increasing concentrations and separate orthophosphate, pyrophosphate, tripolyphosphate, trimetaphosphate and polyphosphate successively. Determination of P2O5 in the different eluate volumes with phosphomolybdate-blue spectrophotometry. 

9.2
Reagents 

9.2.1
Ion-exchange resin (GB/T 13660), strongly basic anionic type, in the 201 × 7 chloride form, particle size between 0.07 mm and 0.16 mm. Soak the resin in hydrochloric acid solution (4 mol/l) for one week. Wash with distilled water by decanting it until the eluate clear. Keep in water as a standby.

NOTE ― The particle size of the resins commercialized available normally beyond the range of 0.07 mm and 0.16 mm. Choose the same model of resins with a slightly bigger particle size, ground up and sieved, to meet these requirements.
9.2.2
Buffer solution (pH 4.3). Dissolve 51 g of sodium acetate trihydrate (CH3COONa·3H2O) (GB/T693) and 46 ml of glacial acetic acid (GB/T 676) in water and dilute to 1,000 ml. 

9.2.3
Ammonium molybdate – vitriol solution (7.2 g/l), see 6.2.2.2. 

9.2.4
Ascorbic acid solution (25 g/l), see 6.2.2.3. 

9.2.5
Hydrochloric acid (GB/T 622), approximately 2 mol/l solution 

9.2.6
Potassium chloride (GB/T 646), 0.15 mol/l, 0.25 mol/l, 0.50 mol/l and 0.75 mol/l solution. Add to 1 l of the each solution 10 ml of the buffer solution (9.2.2). 

9.2.7
Phosphorus (V) oxide, standard solution (1.00 mg/ml), see 6.2.2.4. 

9.2.8
Phosphorus (V) oxide, standard solution (10 μg/ml), see 6.2.2.5

9.3
Apparatus 

Ordinary laboratory apparatus and 

9.3.1
Spectrophotometer, wavelength range 350 to 800 nm, with 20mm cuvette

9.3.2
Ion-exchange column, consisting of a glass tube internal diameter 10 mm and 400 mm long. The bottom of the tube is extended by a narrower glass tube, fitted with a stopcock (burette, of capacity 25 ml, is applicable). See figure 3. 

Dimensions in millimeters

[image: image39][image: image13.png]



Figure 3 Ion-exchange column

9.3.3
Separating funnel, of capacity 125 ml, fitted to the top of the tube with a rubber plug, fixed on a hoop. 
9.3.4
Hard glass tube, Φ 25 mm × 200 mm
9.3.5
Glass wool 
9.4
Procedure 

9.4.1
Preparation 

9.4.1.1
Preparation of ion-exchange column 

Fix the ion-exchange column (9.3.2) on the stand. Fit the bottom of the column with a glass wool (9.3.5) pad about 10 mm thick. Introduce the resin (9.2.1) into the column with a height of 300 mm. Allow the resin to stand overnight in hydrochloric acid solution (9.2.5). Treat the resin following the procedure specified in 9.4.1.2 before placing the test solution. 

9.4.1.2
Regeneration of the resin

After collection of the last eluate volume, pass 200 ml of the hydrochloric acid solution (9.2.5) through the column and allow the column to stand under acid conditions overnight to regenerate the resin. Before use, wash the column by passing about 50 ml of the hydrochloric acid solution (9.2.5). Close the stopcock and add more water so as to fill the column completely. Stopper the column and invert it to suspend the resin in the water. Return the column to the upright position, fit the separating funnel (figure 3), allow the resin to settle and pass water slowly through the resin at the speed of 5.5 to 6.0 ml/min, until the pH of the effluent is between 4.5 and 5 (about 80 ml of the water will be used). Maintain the liquid level about 10 mm above the top of the column of resin, close the stopcock and keep in reserve. 

9.4.1.3
Determination of the optimal elution conditions 

The separation of phosphates can be influenced by the property of the ion-exchange resin, parameters of exchange column, height of resin bed, eluate concentration, pH, flowrate, etc. Pass through the column with sample of known components following the procedure specified in 9.4.2, and collect the eluate in fractions of 5 ml. Measure the absorbance following the procedure specified in 9.4.1.4. Draw a diagram having the successive 5 ml fractions as abscissae and the corresponding contents of P2O5 as ordinates to determine the optimal separation conditions. 

A typical diagram during the determination of elution conditions is shown as figure 4. 
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Figure 4 Typical diagram obtained during the determination of elution conditions

9.4.1.4
Preparation of the calibration curve  

See 6.2.4.1. 

9.4.2
Separation and determination 

Weigh, to the nearest 0.0002 mg, 1 g of the test sample, in a 500 ml one-mark volumetric flask, and dissolve in water. Add 10 ml of the buffer solution (9.2.2), dilute to the mark and mix. Filter the solution with a dry fine qualitative filter paper. Place 10.0 ml of the test solution in the separating funnel, on top of the ion-exchange resin. Open the stopcock successively so as to allow the sample solution to penetrate into the resin. Wash the inner walls of the separating funnel with 10 ml of water carefully, followed by 60 ml water. Apply a slight air pressure to control the flowrate at 5.5 to 6.5 ml/min, eluting the cationic and nonionic surfactant with eluate discarded. Pass through the column, from the separating funnel, about 70 ml of the 0.15 mol/l potassium chloride solution (9.2.6), 90 ml of the 0.25 mol/l potassium chloride solution (9.2.6), 90 ml of the 0.5 mol/l potassium chloride solution (9.2.6) and 70 ml of the 0.75 mol/l potassium chloride solution (9.2.6) to elute orthophosphate, pyrophosphate, tripolyphosphate and trimetaphosphate respectively, and collect the eluate in the 100 ml, 250 ml, 250 ml and 100 ml volumetric flask, dilute with water to the mark and mix. Take 10 to 25 ml of the solution, measure the absorbance following the procedure specified in 9.4.1.4 with a blank test. Calculate the phosphorous(V) oxide content, in grams, in the corresponding eluate volume using the standard curve, the constant volume and the volume taken for absorbance measuring. 

9.5
Method of calculation  

[image: image42]The corresponding content of different forms of phosphate in detergents X, expressed as a percentage by mass, is given by the formula (9)
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where 

mi
is the mass, in grams, of P2O5 found in the eluate volume i

m0
is the mass, in grams, of the test portion (9.4.2) 

Fi
is the conversion factor from P2O5 to the corresponding phosphate form, which takes the following values

Orthophosphate (Na2HPO4) 
Fi=2.000

Pyrophosphate (Na4P2O7) 
Fi=1.873

Tripolyphosphate (Na5P3O10)
Fi=1.728

Trimetaphosphate [(NaPO3)3]
Fi=1.437

Calculate the arithmetic average of the parallel determination results, keep one decimal place, as the result. 

9.6
Precision  

The maximum difference found between the orthophosphate, pyrophosphate, tripolyphosphate and trimetaphosphate contents obtained in two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 0.1 %, 0.5 %, 1.0 % and 0.1 % respectively (95 % confidence intervals).

The maximum difference found between the sum of the different forms of phosphate contents obtained in two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 1.0 % (95 % confidence intervals).

10.
Determination of toluenesulfonate content in detergents  

10.1
Principle 

Extract soluble organics and surfactants from detergent samples with ethanol, and evaporate the ethanol to dryness. Separate the surfactants from the residues by the way of extraction by ether-water solution and determine the toluenesulfonate content in the aqueous phase by the ultraviolet absorption method (at characteristic wavelength). 

10.2
Reagents

10.2.1
95 % ethanol (GB/T 679), recently boiled and cooled. The acidity shall be less than 0.2 mmol/l. If not, neutralize, then distill. 
10.2.2
Anhydrous ethanol (GB/T 678), recently boiled and cooled.
10.2.3
Ether (GB/F 12591)
10.2.4
Sodium chloride (GB/T 1266)

10.2.5
Hydrochloric acid (GB/T 622), ρ20 approximately 1.19g/ml,
10.2.6
Hydrochloric acid, (1+3) solution 
10.2.7
Toluenesulfonic acid, AR, with a content of at least 99.9%. 
10.3
Apparatus

Ordinary laboratory apparatus and 

10.3.1
Ultraviolet spectrophotometer, wavelength range 200 to 400 nm, with 10 mm quartz absorption cell
10.3.2
Analytical balance, weighing accuracy 0.0001 g 
10.3.3
Beakers, of capacity 150 and 300 ml
10.3.4
Filter flasks, of capacity 250 and 1,000 ml
10.3.5
Gooch crucible, of capacity 25 to 30 ml, with asbestos filter 
Place a qualitative filter paper disk at the crucible bottom, and cover it with a porous porcelain chip. Then, fill enough acid-washed asbestos syrup which is made by soaking asbestos in the water for at least 24 h and selecting the crude part through flotation. Drain the water after precipitation. Repeat the procedure 3 times and dry it in the oven at 105 ± 2 oC. 

10.3.6
Thermostat water bath 
10.3.7
Oven, capable of being controlled at 105 ± 2 oC
10.3.8
Graduated cylinder, of capacity 100 ml 
10.3.9
Separating funnel, of capacity 250 ml
10.3.10
One-mark volumetric flasks, of capacity 250, 100 and 50 ml 
10.3.11
Pipettes: of capacity 50, 25, 10 and 5 ml
10.4
Procedure

10.4.1
Sampling 

Prepare sample as specified in Chapter 4. 

10.4.2
Preparation of the calibration curve of toluenesulfonic acid concentration (c) - absorbance (A)

a)
Weigh, to the nearest 0.0001 g, 0.250g of toluenesulfonic acid (10.2.7) in a 100 ml one-mark volumetric flask (10.3.10), dilute with water to the mark and mix. 

b)
Pipette 50.0 ml of solution a) in a 250 ml volumetric flask (10.3.10), add 2.5 g sodium chloride (10.2.4) and 60 ml of hydrochloric acid (10.2.5), dilute with water to the mark and mix.

c)
Pipette respectively 10.0 ml, 20.0 ml, 25.0 ml, 30.0 ml, 35.0 ml and 45.0 ml of solution b) in 100 ml volumetric flasks (10.3.10), dilute to the mark and mix. The concentrations of toluenesulfonic acid in the six solutions are 0.050 g/l, 0.100 g/l, 0.125 g/l, 0.150 g/l, 0.175 g/l and 0.225 g/l respectively. 

d)
Weigh 0.25 g of sodium chloride (10.2.4) in a 100 ml volumetric flask, add 6 ml of hydrochloric acid (10.2.5), dilute with distilled water to the mark and mix, as the blank reference. 

e)
Start the ultraviolet spectrophotometer, and allow it to stabilize. Set the characteristic absorption wavelength at 261 nm. Adjust the instrument to zero absorbance against the solution d) with 10 mm quartz absorption cell, then measure the corresponding absorbance (A) of the six toluenesulfonic acid solutions c). Draw the calibration curve. 
10.4.3
Determination  

10.4.3.1
Test portion 

Weigh, to the nearest 0.001 g, 5 g of the sample (10.4.1) in a 250 ml beaker. 

10.4.3.2
Separation of ethanol-soluble matter  

Follow the procedure, before the step of drying in oven, specified in 7.5.1.1. 

10.4.3.3
Separation of ether-insoluble matter 

Dissolve the ethanol-soluble matter (7.5.1.1) in about 75 ml of hot water, and transfer the solution to a 250 ml separating funnel, followed by adding 40 ml of hydrochloric acid (10.2.5), shake and cool. Add 100 ml of the ether (10.2.3), shake violently, stand for stratification to obtain the ether phase. Repeat the extraction twice by 50 ml ether, and combine all the ether extracts. Rinse the ether extracts for three times using 25 ml of (1+3) hydrochloric acid each time. Combine the acidic solution and use 100 ml ether for extraction again. Sedimentate for 15 to 30 min until it becomes transparent. Pour the water layer into a beaker and evaporate the ether. Transfer the residues to a 250 ml volumetric flask and dilute with water to the mark (if the solution is not clear, filter it, preferably with a glass filter). Pipette 10.0 ml of the solution in an appropriate volumetric flask (V), dilute with distilled water to the mark and mix. 

10.4.3.4
Determination of toluenesulfonic acid content in the sample 

Set the wavelength of the ultraviolet spectrophotometer at 261 nm. Adjust the instrument to zero absorbance against the solution (10.2.4.d) with 10 mm quartz absorption cell, then measure the corresponding absorbance (A) of the solutions (10.4.3.3). Calculate the concentration of toluenesulfonic acid from the calibration curve of toluenesulfonic acid concentration (c) - absorbance (A). 
10.5
Method of calculation  
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The toluenesulfonic acid content X in detergents, expressed as a percentage by mass, is given by the formula (10)


           
(10)

where 

c 
is the concentration, expressed in grams of toluene sulfonic acid per litre, of the solution (10.4.3.3) obtained from the calibration curve

m
is the mass, in grams, of the test portion 

V
is the volume, in liters, to which the ether-insoluble matter is diluted the last time (10.4.3.3)

NOTE ― if the content of toluenesulfonate is required, convert according to relevant molecular formula. 

10.6
Precision  

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 0.20 % (95 % confidence intervals). 

11.
Determination of foaming power for synthetic detergents-Ross-Miles method 

11.1
Principle 

Prepare the test solution with the special hard water. Allow 200 ml of the test solution to flow into 50 ml of the same solution, through a graduated cylinder, at a height of 90 cm, at a certain temperature. Measure the foaming height as the foaming power of the sample. 

11.2
Reagents 

11.2.1
Calcium chloride (CaCl2)
11.2.2
Magnesium sulfate (MgSO4·7H2O) (GB/T 671)
11.3
Apparatus 

Ordinary laboratory apparatus and 

11.3.1
Foam meter 

11.3.1.1
Dropping pipette (see figure 5) 

A chemical resistance glass tube, outside diameter 45 ± 1.5 mm, with hemispherical head welded to a stem pipe. The upper stem pipe, outside diameter 8 mm, with a straight-hole (diameter 2 mm) conical glass stopcock. The lower stem pipe, outside diameter 7 ± 0.5 mm, is welded with blowtorch to a section-treated precision tube （both section are vertical to the axis）, inside diameter 2.9 ± 0.02 mm, outside diameter of the same size as the lower stem pipe and 10 ± 0.05 mm long. The length of the two is 60 ± 2 mm from the welding point to hemispherical head. Calibrate the drop pipette by establishing its volume as 200 ± 0.2 ml at 20 oC. Circle the scale below the stopcock of he upper stem pipe, at least 15 mm below. 

Dimensions in millimeters
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Figure 5 Dropping pipette

11.3.1.2
Graduated burette (see figure 6) 

A chemical resistance glass tube, inside diameter 50 ± 0.8 mm, with hemispherical head welded to a stem pipe (diameter 12 mm), equipped with a straight-hole (diameter 6 mm) conical glass stopcock. Circle three scales on the burette - 1) 50 ml (above the hemispherical head, calibrated with the stopcock closed), 2) 250 ml, and 3) 90 ± 0.5 cm (above the scale of the 50 ml). Within the 90 cm range, mark the scale every 1 mm up and down with the 250 ml scale as its zero point. The graduated burette shall be placed in a glass jacket pipe, outside diameter at least 70 mm, which is equipped with an inlet pipe and an outlet pipe. The jacket pipe should be weld with the graduated burette or be connected by rubber plug. The sealing point at the bottom shall be as close to the stopcock as possible. 

Dimensions in millimeters
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Figure 6 Graduated burette

11.3.1.3
Installation of foam meter 

Firmly place the dropping pipette and jacket pipe, with the graduated burette in, on a stand, which is capable of holding the two in fixed positions relative to each other and remain vertical. The graduated burette shall be located centrally beneath the lower stem pipe of the dropping pipette by an adjustable clamp or a matching wooden or plastic plug, thus ensures that the effluent from the drop pipette drop right onto the center of the graduated burette. Connect the inlet pipe and the outlet pipe of jacket pipe to those of ultra thermostat with rubber tubes.
11.3.2
Ultra thermostat, capable of controlling water temperature at 40 ± 0.5 oC 
11.3.3
Thermometer, the scale shall not exceed 0.5 oC, measuring range 0 to 100 oC
11.3.4
One-mark volumetric flask, of capacity 1,000 ml 
11.4
Procedure 

11.4.1
Preparation of hard water (150 mg/kg) 

Weigh 0.0999 g of calcium chloride (11.2.1) and 0.148 g of magnesium sulfate (11.2.2), dissolve and transfer to a 1,000 ml volumetric flask, dilute to the mark and mix. 

11.4.2
Preparation of test solution 

Weigh 2.5 g of the test sample, and dissolve in 150 mg/kg hard water. Transfer the solution to a 1,000 ml volumetric flask, dilute to the mark and mix. Age the solution in the thermostatic water bath at 40 ± 0.5 oC. The total time consumed shall be 30 min from the dissolution. 

11.4.3
Determination of foaming power 

During the aging, pumps circulate water through the jacket pipe to stabilize the water temperature at 40 ± 0.5 oC. Wash the inner wall of the graduated burette with distilled water completely, which has been soaked in chromic acid and sulfuric acid solution overnight and washed with distilled water until no acid left, followed by test solution until no foam attached.

Fill the test solution from the bottom of the graduated burette until the liquid level beyond the 50 ml scale. Close the stopcock of the burette, leave it stand for 5 min. Adjust the stopcock so that the liquid level is just right at 50 ml scale. Fill the dropping pipette with 200 ml test solution by vacuum aspiration, fixed according to 11.3.1.3. Open the stopcock of the dropping pipette to let the solution flow down. Once the solution in the dropping pipette drains away, start a stopwatch and read the foam height (the average height of the edge and the top of the foam). Take the second reading at the end of 5 min. Repeat the test for twice to three times with new test solution. Clean the inner wall with test solution before each test. 

NOTE ― the water hardness, test solution concentration and temperature specified above can be adjusted according to the product standard, but relevant description in the test report is necessary. 

11.5
Expression of results 

Express the foaming power of the sample as the starting height or height of the 5 min. Calculate the arithmetic average of at least 3 test results, within the error allowed, as the result. 

11.6
Precision  

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 5 mm (95 % confidence intervals). . 

12.
Determination of EDTA (chelating agents) content in detergents - Titrimetric method

12.1
Principle 

A test portion of the sample is dissolved in water, the pH of the solution adjusted to about 4.6 with hydrochloric acid solution, and the solution titrated against standard copper(II) sulfate solution using 1-(2-pyridylazo)-2-naphthol as indicator. 

12.2
Reagents 

12.2.1
Hydrochloric acid (GB/T 622), c(HCl) = 5 mol/l 
12.2.2
Acetate buffer solution, pH=4.65
Mix equal volumes of acetic acid (GB/T 767) solution, c(CH3COOH) = 0.4 mol/l, and sodium hydroxide (GB/T 629) solution, c(NaOH) = 0.2 mol/l. 

12.2.3
1-(2-pyridylazo)-2-naphthol (PAN), 1 g/l ethanol solution 

12.2.4
Copper (II) sulfate (GB/T 665), standard volumetric solution, c(CuSO4)=0.0100 mol/l

Weigh out, to the nearest 1 mg, 2.497 g of copper (II) sulfate pentahydrate (CuSO4·5H2O), and dissolve in water. Quantitatively transfer the solution obtained to a 1000 ml one-mark volumetric flask, dilute to the mark and mix. Standardize the solution with ethylene diamine tetraacetic acid standard solution [c(EDTA) = 0.02 mol/l], prepared and standardized according to 4.16 specified in QB/T 2739-2005, according to 12.5.2. 

12.3
Apparatus 

Ordinary laboratory apparatus and 

12.3.1
pH-meter, with glass electrode, calomel electrode and magnetic stirrer. 
12.3.2
Micro burette, of capacity 2 ml, minimum scale 0.01 ml
12.4
Sampling 

Powder, liquid and paste laboratory sample shall be prepared and stored according to Chapter 4. The laboratory sample of soap shall be prepared and stored in accordance with the instructions given in 3.4 of QB/T 2623.1-2003. 

12.5
Procedure 

12.5.1
Preparation of test solution 

Weigh, to the nearest 0.001 g, 10 g of the laboratory sample in a 250 ml beaker. Dissolve and quantitatively transfer the solution obtained to a 500 ml one-mark volumetric flask, dilute to the mark and mix. 

If the chelating agent content in the product is lower than 0.1%, the dilution step can be omitted. Just weigh, to the nearest 0.001 g, 5 g of the laboratory sample in a 150 ml beaker. 
If the solution contains any precipitate or suspended solids, use a dry fast-running qualitative filter paper to filter the solution with the first 20 ml filtrate discarded, and keep the filtrate in reserve. This helps to eliminate the interference of 4A zeolite. 

12.5.2
Determination 

Pipette test solution (12.5.1) which contains 0.003 to 0.005 g EDTA (the standard copper (II) sulfate solution consumed in titration shall be 0.80 to 1.40 ml) to a 150ml beaker, dilute to 80ml and place on a magnetic stirrer. Introduce the electrodes, connected to the pre-calibrated pH-meter, and add hydrochloric acid solution (12.2.1) until the pH is 4.6±0.5. Raise, rinse and remove the electrodes. 

In most cases, there is no interference by fatty acids of low content. But if necessary, the fatty acids of soaps may be removed by filtration of the 80 oC hot solution through a wet filter paper. Wash the beaker and the filter with 50 ml hot water three times. Add to the filtrate. 

Add 5 ml of the acetate buffer solution (12.2.2) and dilute to 130 ml. Heat to about 60 oC. Add 5 to 6 drops of PAN indicator solution (12.2.3). Keep stirring and titrate with the copper (II) sulfate solution (12.2.4) with a micro burette (12.3.2) until the indicator changes from yellow to red for 1 min.

12.6
Method of calculation 

The chelating agent content X1, expressed as a percentage by mass of dihydrates of ethylenediamine tetraacetic acid1, is given by formula (11) 
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The chelating agent content X2, expressed as a percentage by mass of ethylenediamine tetraacetic acid, is given by formula (12)2 
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where 

V0
is the volume, in milliliters, of test solution for determination

V1
is the volume, in milliliters, of the copper(II) sulfate solution used for the titration

c
is the actual concentration, expressed in moles of CuSO4 per litre, of the copper(II) sulfate solution used

m
is the mass, in grams, of the test portion

372
is the relative molecular mass of dihydrates of ethylenediamine tetraacetic acid, in g/mol  

292
is the relative molecular mass of ethylenediamine tetraacetic acid, in g/mol 

12.7
Precision 

12.7.1
Repeatability 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 0.01 % (95 % confidence intervals), for EDTA contents up to 2 % (m/m).

12.7.2
Reproducibility  

The maximum difference between two results obtained on the same sample, in two different laboratories, should not differ by more than 0.06 % (m/m) for liquid soaps, for EDTA contents up to 2 % (m/m) (95 % confidence intervals), and by 0.04 % (m/m) for detergents, for EDTA contents up to 2 % (m/m) (95 % confidence intervals).
13.
Determination of apparent density of powdered detergents-Method by measuring the mass of a given volume

The apparent density of a powder can be evaluated either by measuring the mass which occupies a given volume, or by measuring the volume occupied by a given mass. In both cases, the procedure involves transfer of the powder from its original container to that used for the measurement. Owing to the friability of the product, to its flow or caking properties, to the varying geometry of particles of which it is composed, and to the unavoidable compaction resulting from pouring into the container for measurement, the apparent density determined will generally differ from that of the product in its original container or package. Therefore, the result of the determination gives only a conventional value related to the method used. 

The method is applicable to free flowing powders and, provided that an appropriate funnel is used, to powders which have a tendency to cake. In case of powder containing clumps, the method is applicable only if these can be disintegrated readily without breaking down the particles of the powder. 

13.1
Principle 

Determination of the mass of powder in a receiver of known dimensions, after filling with the sample from a funnel of specified shape under specified conditions. 

13.2
Apparatus (see figure 7)

13.2.1
Funnel, made of stainless steel, plastics, wood or other suitable material. 
All surfaces in contact with the flowing powder shall be smooth and polished and shall not permit a buildup of an electrostatic charge by the flow of the powder. 

For the measurement of freely-flowing powders, the funnel shall have a lower mouth inner diameter of 40mm, an upper mouth inner diameter of 108mm and a height of 130mm. For the measurement of powders that tend to agglomerate, the funnel shall have a lower mouth inner diameter of 60mm, an upper mouth inner diameter of 112mm and a height of 100m. The internal diameter of the bottom and upper opening and the height of the orifice shall be 40 mm, 108 mm and 130 mm for free flowing powders, and 60 mm, 112 mm and 100mm for powders showing a tendency to cake.

13.2.2
Receiver, of capacity 500 ml, constructed of materials similar to those of the funnel 
Calibrate the receiver as described in 13.4.1, and adjust the volume to 500 ± 0.5 ml. 

13.2.3
Stand: capable of holding the funnel and the receiver in fixed positions relative to each other. The funnel shall be held by locating pins passing through holes in the flange of the funnel and the top plate of the stand. The receiver shall be located centrally beneath the funnel by locating studs or other suitable means.
13.2.4
Closure plate, 110 mm × 70 mm 
13.2.5
Straightedge, a length 150 mm
13.2.6
Glass plate, 100 mm × 100 mm × 7 mm 
                                                        Dimensions in millimeters
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Figure 7 Apparatus for determination of apparent density of powders or granules

13.3
Sampling 

The laboratory sample shall be prepared and stored in accordance with 4.2.1. 

13.4
Procedure 

13.4.1
Calibration of the receiver

Calibrate the receiver by establishing its volume in the following manner. 

Weigh, to the nearest 0.1 g, the empty, clean receiver and place it on a horizontal surface. Fill it with recently boiled distilled water at 20 oC, and remove any bubbles, which collect during the filling, by gently tapping the walls. Place the weighed glass plate (13.2.6) horizontally against the edge of the upper rim of the receiver. Gently slide the plate across the water surface. When it is nearly across, add 1 to 2 ml of distilled water to the receiver and completely cover the receiver with the plate. Dry the exposed underside of the plate and the sides of the receiver with filter paper and weigh to the nearest 0.1 g. 

The volume (V), in milliliters, of the receiver is given by the formula (13) 
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where

m2
is the mass, in grams, of the receiver full of water with the glass plate in position 

m0
is the mass, in grams, of the empty receiver 

m1
is the mass, in grams, of the glass plate 

ρ
is the density, in grams per milliliter, of water, equals 1

13.4.2
Preparation of test portion 

Break down any lumps present in the laboratory sample by shaking and rotating the container. Take care to avoid breaking down the particles of powder. Render the sample homogeneous and reduce it as described in 4.2.1. 

13.4.3
Determination 

Place the funnel (13.2.1) on the stand (13.2.3). Place the tared receiver (13.2.2) in position. 

Cover the bottom opening of the funnel by means of the closure plate (13.2.4), holding the plate lightly against the funnel. 

Fill the funnel with the sample up to its top rim, then quickly remove the closure plate, thus allowing the contents of the funnel to run into, and overflow from, the receiver. 

Remove the receiver and place it on a level surface. Carefully level the powder surface by means of the straightedge (13.2.5) and clean the outside wall with a dry cloth. Weigh the receiver and its contents to the nearest 0.1 g. 

Carry out at least two determinations on different portions of the laboratory sample. 

13.5
Method of calculation  

The apparent density (ρ) of the powder, in grams per milliliter, is given by the formula (14) 
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where 

m3
is the mass, in grams, of the receiver and its contents

m0
is the mass, in grams, of the empty receiver 

V
is the volume, in milliliters, of the receiver

Calculate the arithmetic average of the parallel determination results, keep three decimal places, as the result.  

13.6
Precision  

The difference between the results of the two determinations, carried out in rapid succession by the same analyst, shall not exceed 5 % (95 % confidence intervals). 

14.
Measurement of whiteness for powdered detergents 

The whiteness of the white or nearly white powdered detergent (including those containing fluorescent brightener) reflects its apparent characteristics.
14.1
Principle 

Measure the tristimulus values X, Y and Z of the test sample with a whiteness meter, calibrated with a standard white board, under the CIE D65 daylight illuminant. Calculate the whiteness by the Ganz whiteness formula. 

14.2
Test portion
Prepare the test sample according to 4.2.1. All the samples provided for whiteness measurement shall be uniform, representative and at least 200 g in weight. 

14.3
Apparatus  

14.3.1
To measure the whiteness of washing powders, a spectrophotometer or color difference meter or any other apparatuses, which can provide the tristimulus values X, Y, Z and conform to JB/T 9327, are available. The apparatus used shall satisfy the following conditions. 

a)
The geometrical optical condition of the apparatus could be any one of vertical illumination diffusion detection (0/d), diffusion illumination vertical detection (d/0), vertical illumination 45º detection (0/45) and 45º illumination vertical detection (45/0); 

b)
Use CIE D65 daylight illuminant or a simulative one; 

c)    The reading accuracy of the apparatus should round to one decimal place;

d)
The stability, repeatability and indication error of the apparatus shall conform to the requirements, about second class or above, of JB/T 9327 or JJG512. 

14.3.2
Standard white board and working white board 
14.3.2.1
Standard white board 

The magnesia as specified in GSB A67001, GR magnesia or AR magnesia, whose whiteness data is provided by relevant national metrology bureau, is compressed, within the validity period, into a standard white board with a press, which is used to calibrate the apparatus. 

14.3.2.2
Working white board 

a)
For the convenience of measurement, a white ceramic board with a smooth surface, free of scratch and crack can be adopted as the working white board for routine whiteness measurement. The working white board should be calibrated by the standard white board frequently. 

b)
The working white board shall be stored in a desiccator from light. If it is contaminated, clean the dirt with a flannel or absorbent cotton soaked with anhydrous ethanol. Then dry it in an oven at 105 to 110 oC for 30 min. Cool in a desiccator to ambient temperature. Calibrate it by a standard white board. 

14.4
Procedure 

14.4.1
Start, warm up and adjust the apparatus according to the instructions. 
14.4.2
Press the test sample into a sample board, with a smooth surface and free of crack and stain, in the HY-3 press. Two boards shall be made from each sample at the same time. 
NOTE ― HY-3 press is recommended in GB/T 9087. 

14.4.3
Calibrate the apparatus by a standard white board or a working white board until stable standard values are shown. 

14.4.4
Measure and record the tristimulus values X, Y and Z of each test sample. 

NOTE ― if the apparatus is furnished with a microprocessor and a printer, print the X, Y, Z or W10, Tw, 10 or other values directly. 

14.5
Method of calculation  

14.5.1
The Ganz whiteness formula as recommended by the CIE in 1986 is adopted for calculation of whiteness herein. It shall also be used together with the tint formulae. 
Linear whiteness formula 
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Tint formulae
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where 

W10 (or Wg)
is the whiteness of test sample 

Tw, 10
is the tint value of test sample 

xn.10, yn,10
are the chromaticity coordinates of the perfect diffuser for the CIE 1964 supplementary standard colorimetric (10°) observer. 

xn,10 = 0.3138, yn, 10=0.3310 

x10, y10
are the x, y chromaticity coordinates of test sample for the CIE 1964 supplementary standard colorimetric (10°) observer. 

X10, Y10, Z10
are the tristimulus values of the test sample. 

14.5.2
The arithmetic average of the parallel measurement whiteness values calculated by the formula specified in 14.5.1, keep the integer, is taken as the result. 
14.5.3
Precision  
The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 1.0%, or repeat the test. 

14.6
The test report shall state the apparatus model, illuminant and geometrical optical condition used. 
NOTE 1 ― The Ganz whiteness formulae specified in 14.5.1 may be used only for samples whose values lie within the following limits. W10 greater than 40 and lessr than 5Y10-280; Tw, 10 greater than -3 and less than +3.
NOTE 2 ― For test samples of obvious colors, it is meaningless to evaluate the whiteness by the Ganz whiteness formula specified in 14.5.1. 

NOTE 3 ― For test samples of colors, it is necessary to evaluate the chrominance using the LAB method, referencing the instructions of the apparatus. 

15.
Determination of moisture and volatile matter content in washing powders - Oven method 

15.1
Principle 

Determine the moisture and volatile matter content of the test sample with the mass loss of it after drying at a certain temperature. 

15.2
Apparatus  

Ordinary laboratory apparatus and  

15.2.1
Desiccator, containing allochroic silicagel 
15.2.2
Weighing bottle, 50 mm × 30 mm, with cover 
15.2.3
Oven, capable of being controlled at 105±2 oC.
15.3
Procedure 

15.3.1
Weigh, to the nearest 0.001 g, about 2 g of the test sample in a constant-weight weighing bottle (15.2.2). 
15.3.2
Dry the weighing bottle in the oven (15.2.3) at 105±2 oC for 4 h. 
15.3.3
Take out the weighing bottle, and cool it in the desiccator (15.2.1) for 30 min. Cover it and weigh. 
15.4
Method of calculation  

The moisture and volatile matter content X, expressed as a percentage by mass, is given by the formula (19)
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where 

m0  is the mass, in grams, of the test portion  

m1  is the mass, in grams, of the mass loss of the test portion after drying 

15.5
Precision 

The absolute difference between two parallel test results should not exceed 0.3 % (95 % confidence intervals).

16.
Determination of active oxygen content in detergents - Titrimetric method 

This method is applicable for determining peroxyhydrates, for example sodium perborate and sodium percarbonate. It should not be used for detergents which contain, in addition to peroxyhydrates, products which react with acid permanganates under the analytical conditions. 

The method may be used in the presence of ethylenediamine tetraacetic acid (EDTA) or other chelating agents of the same type, provided that the concentration of these products does not exceed 1 % (m/m). 

16.1
Principle 

Co-reduction, with liberation of oxygen, of the peroxyhydrate and potassium permanganate in an acid solution. 

NOTE 1 ― The relatively long induction period that may occur with certain detergents may be avoided by adding manganese sulfate. 

NOTE 2 ― Bismuth nitrate complexes with the EDTA or with any other amine acetate-based chelating agent, thus removing all possible interference. 

NOTE 3 ― If aluminum sulfate is added, a preferential reaction with the condensed phosphates may be obtained, and the formation of a complex with manganese ions, which occur in certain cases and which may lead to an end-point that is not sharp, may be avoided. 

16.2
Reagents 

16.2.1
Aluminum sulfate octadecahydrate (HG/T 3442) [Al2(SO4)3·18H2O]
16.2.2
Sulfuric acid (GB/T 625), solution containing bismuth and manganese. Dissolve 2 g of bismuth nitrate pentahydrate [Bi(NO3)3·5H2O] and 4 g of manganese sulfate monohydrate (MnSO4·H2O) (GB/T 15899) [or an equivalent quantity of tetrahydrate or pentahydrate (MnSO4·4H2O or MnSO4·5H2O)] in 1,000 ml of a 5 N sulfuric acid solution. 

16.2.3
Sulfuric acid (if necessary), solution containing aluminum, bismuth and manganese. Dissolve 50 g of the aluminum sulfate (16.2.1), 5 g of bismuth nitrate pentahydrate and 5 g of manganese sulfate monohydrate in 1,000 ml of a 5 N sulfuric acid solution. 

16.2.4
Potassium permanganate (GB/T 643), 0.1N standard volumetric solution, prepared and standardized according to 4.20 specified in QB/T 2739-2005. 
16.3
Apparatus  

Ordinary laboratory apparatus and  

16.3.1
One-mark volumetric flask, of capacity 1,000 ml
16.3.2
Conical flask, of capacity 500 ml
16.3.3
Mechanical stirrer 
16.4
Sampling 

The laboratory sample shall be prepared and stored in accordance with Chapter 4. 

16.5
Procedure 

Weigh, to the nearest 0.01 g, about 10 g of the laboratory sample in a 2000 ml beaker. Fill the one-mark volumetric flask (16.3.1) to the mark with water at 35 to 40 oC and add to the test portion, allowing a few seconds for drainage. Stir vigorously with the stirrer (16.3.3) for 3 min to dissolve the test portion, apart from possible small amounts of insoluble silicate, etc. (Solution A). 

During the operation of dissolution, place 50 ml of the sulfuric acid solution (16.2.2) in the conical flask (16.3.2) and add the potassium permanganate solution (16.2.4), drop by drop, with constant swirling until a permanent pale pink coloration appears. Using a pipette, take 100 ml of solution A and transfer it to the conical flask. Titrate with the potassium permanganate solution (16.2.4) until a pale pink color, persisting for at least 15 s, appears.
If the end-point is not sharp, repeat the determination in the presence of about 1 g of the aluminum sulfate (16.2.1) or using 20 ml of the sulfuric acid solution (16.2.3). 

NOTE 1 ― The determination shall be carried out as quickly as possible after dissolution of the test portion. 

NOTE 2 ― With regard to the prescribed procedure for dissolution of the test portion, the usual rules of use of volumetric glassware are not respected here. A compromise has been adopted which allows the test portion to be dissolved in an appropriate manner, depending on the nature of the determination. 

16.6
Method of calculation 
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The active oxygen content in detergents X is given, as a percentage by mass, by the formula (20) 



(20)

where 

V  is the volume, in milliliters, of the standard volumetric potassium permanganate solution (16.2.4) used for determination

c  is the exact normality of the standard volumetric potassium permanganate solution (16.2.4) used

m  is the mass, in grams, of the test portion  

16.7
Precision  

16.7.1
Repeatability 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 1.3 % (95 % confidence intervals) for an active oxygen content of about 2 % (m/m).

16.7.2
Reproducibility  

The difference between the results obtained with the same sample in two different laboratories shall not exceed 5 % (95 % confidence intervals) for an active oxygen content of about 2 % (m/m). 

17.
Determination of 4A zeolite content in detergents - Titrimetric method 

17.1
Principle 

Zeolite easily dissolves in mineral acids and releases aluminum ions which will form complexes with disodium EDTA at pH 3 to 3.5. With xylenol orange as the indicator, use zinc acetate to titrate the overdose of EDTA and quantify the aluminum ions (back titration method). When the equivalent point is reached, boil it with the fluorinion existing. The EDTA complexes of aluminum ions are selectively dissociated and equivalent free EDTA will be released. Zinc acetate can also be used for titration (sodium fluoride dissociation method) to accurately quantify the aluminum ions. Calculate the 4A zeolite content according to the content of aluminum ions. 

17.2
Reagents 

17.2.1
Disodium ethylene diamine tetraacetic acid (EDTA) (GB/T 1401), 0.01 mol/l standard titration solution, prepared and calibrated according to 4.16 in QB/T 2739-2005.(GB/T 1401), 

17.2.2
Zinc acetate, 20.01 mol/l standard titration solution, prepared and calibrated according to 4.17 in QB/T 2739-2005.

17.2.3
Xylenol orange indicator, 1 g/l, solution, prepared according to 5.8 in QB/T 2739-2005, valid for one month. 

17.2.4
Nitric acid (GB/T 626), 1 mol/l solution. Take 70 ml of concentrated nitric acid, pour slowly 900 ml water into it with stirring and dilute to 1,000 ml. 

17.2.5
Sodium hydroxide (GB/T 629), 200 g/l solution. Weigh 20 g of solid sodium hydroxide and dissolve in 100 ml water. 

17.2.6
Sodium acetate (GB/T 693), 1 mol/l solution. Weigh 13.6 g of sodium acetate (CH3COONa·3H2O) and dilute to 100 ml. 

17.2.7
Ammonium acetate (GB/T 1292), 1 mol/l solution. Weigh 77 g of ammonium acetate (CH3COONH4) and dilute to 1,000 ml
17.2.8
Nitric acid (GB/T 626), ρ20 approximately 1.4 g/ml, approximately 65% (m/m) solution 

17.2.9
Sodium fluoride (GB/T 1264)
17.2.10
Short range pH paper, measuring range pH 2.7 to 4.7 and pH 1.4 to 3.0, or any other short range pH test paper applicable for the range of pH 2.0 to 2.5 and pH 3.0 to 3.5. 

17.3
Apparatus 

Ordinary laboratory apparatus and 

17.3.1
Beakers, of capacity 50, 250 and 400 ml
17.3.2
One-mark volumetric flask, of capacity 500 ml
17.3.3
Pipettes, of capacity 10 and 25 ml
17.3.4
Burette with stopper, of capacity 25 ml 
17.4
Procedure 

17.4.1
Back titration method 

Weigh, to the nearest 0.0001 g, 1.5 to 2.0 g of the detergents (containing about 200mg 4A zeolite) in a 250ml beaker (17.3.1), add 50 ml of water and 20 ml of nitric acid (17.2.8), and keep boiling for 10 min. Cool and transfer the solution to a 500 ml volumetric flask (17.3.2), dilute to mark with water and mix. Pipette 25.0 ml of test solution in a 400 ml beaker (17.3.1), add 50 ml water, and adjust the pH to 2 to 2.5 with soldium hydroxide solution (17.2.5) and further to pH 3 to 3.5 with sodium acetate solution (17.2.6). Add accurately 10.0 ml of the 0.01 mol/l EDTA standard titration solution (17.2.1) and keep boiling for 30 min. After cooling, add 20 ml of ammonium acetate solution (17.2.7) to buffer the pH value of the solution to 5 to 6 and dilute to 150 ml. Add 4 to 5 drops of xylenol orange indicator and use 0.01 mol/l zinc acetate standard titration solution (17.2.2) to titrate the solution from yellow to red. Perform a blank test in the same procedure. 

17.4.2
Sodium fluoride dissociation method 

At the end point of titration (17.4.1), add 0.5 g of sodium fluoride (17.2.9) into the test solution and keep boiling until the red color disappears. After cooling, use 0.01 mol/l zinc acetate standard titration solution (17.2.2) to titrate the free EDTA released from yellow to red. 

17.5
Method of calculation 

17.5.1
For back titration method, the 4A zeolite content in detergents X is given, as a percentage by mass, by the formula (21) 
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17.5.2
For sodium fluoride dissociation method, the 4A zeolite content in detergents X is given, as a percentage by mass, by the formula (22) 
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(22) 

where 

V0
is the volume, in milliliters, of the zinc acetate standard titration solution used for the blank test.
V1
is the volume, in milliliters, of the zinc acetate standard titration solution used for the test sample determination.
c
is the exact normality of the zinc acetate standard titration solution used

0.02698
is the relative molecular mass of aluminum, in g/mmol
6.77
is the conversion factor from aluminum to 4A zeolitehe {Na96[(AlO2)96·(SiO2)96]·216H2O}

V2
is the volume, in milliliters, of the zinc acetate standard titration solution used for the free EDTA released 

m
is the mass, in grams, of the test portion 

17.6
Precision 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 2 % (95 % confidence intervals).
NOTE ― In most cases, back titration method is applicable for the determination of the 4A zeolite content in washing powders. However, the sodium fluoride dissociation method shall be adopted if the content of heavy metal ions in washing powders is sufficient to affect the determination. 

18.
Determination of relative enzyme activity or content of protease in detergents 

This method is applicable to the determination of relative enzyme activity or content of protease in the detergents that contain protease or a mixture of protease and other enzymes. It is also applicable to protease products with minor modifications. 

18.1
Principle 

Protease can hydrolyze azocasein into low-molecular weight peptides. The azocasein molecules that are not hydrolyzed, reacting with trichloroacetic acid, will generate precipitation with the hydrolysate left in supernatant. The hydrolysate shows the characteristic absorption peak at 390 nm. With certain temperature, pH and time, the concentration of hydrolysate is related to the content and activity of protease. Therefore, it is possible to infer the content or activity of protease in the primary test sample by measuring the absorbance of the hydrolyte. 

18.2
Reagents 

18.2.1
Sulfuric acid (GB/T 625), 0.1 mol/l solution 
18.2.2
Sodium hydroxide (GB/T 629), 0.1 mol/l solution 
18.2.3 
Tri-hydroxymethyl aminomethane (THAM), 2 mol/l buffer solution 
Dissolve 242.0 ±0.5 g of THAM in 700 to 800 ml water. Adjust the pH with sulfuric acid or sodium hydroxide to 8.5 ±0.1, and dilute to 1,000 ml. This solution can be stored at room temperature for three months. 

18.2.4
Urea (GB/T 696), 50% (m/m) solution 

Dissolve 500.0±0.5 g of urea in 500 ml hot water with stirring, cool and dilute to 1,000 ml. This solution can be stored at room temperature for three months.

18.2.5
Trichloroacetic acid, 10% (m/m) solution 

Dissolve 100.0 ± 0.5 g of trichloroacetic acid in 200 ml water and dilute to 1,000 ml. This solution can be stored at room temperature for three months.

18.2.6
Azocasein, orange, sheet, 0.6% (m/m) solution 

Weigh, to the nearest 0.0001 g, 0.600 g of azocasein in a 250 ml beaker, and add 10 ml of 50 % urea solution (18.2.4) dropwise to facilitate the dissolution. Add 10 ml of THAM buffer solution (18.2.3) and 30 to 50 ml of distilled water and keep stirring until it completely dissolves. Dilute to 100 ml. Use it right after it was ready. 

18.2.7
Enzyme (raw material)

The enzyme that is added in detergents to improve the performances. There is no need for it if the enzyme content of the sample is not required. 

18.2.8
Reference enzyme 

A reference material to assess the activity of enzyme in test sample. Reference enzyme is produced by the manufacturer commissioned by the institution of which the standard is under the jurisdiction, with uniform raw materials and techniques. They must have the same activity and a specific shelf life. It is also necessary to certify the activity unit. 

18.2.9
Quality control enzyme 

The enzyme of the same variety as the reference enzyme. It is used to verify the accuracy of enzyme activity determination as a secondary reference material. The activity of the quality control enzyme is assessed by the reference enzyme. High-quality enzyme product with uniform activity may be adopted as quality control enzyme. They may be uniformly ordered by the institution of which the standard is under the jurisdiction, if necessary. 

18.3
Apparatus 

Ordinary laboratory apparatus and 

18.3.1
Ultra thermostat water bath 
18.3.2
Acidimeter, graduation 0.1 pH
18.3.3
Spectrophotometer, wavelength range 360 to 800 nm, with 5 and 10 mm glass absorption cells
18.3.4
Vortex mixer 

18.3.5
Magnetic stirrer 

18.3.6
Test tube, Φ16 mm × 160 mm (thin-walled) 
18.4
Procedure 

18.4.1
Preparation of test solution 

18.4.1.1
Test portion ― If the test sample is granular form, it is necessary to take more in the bottle and mix when sampling, in order to obtain a representative sample. Decide the sample volume according to its variety and activity. The weighing range is recommended as follows (to the nearest 0.0001 g) 
Enzyme-containing washing powders, 20 g  

Enzyme-containing laundry detergent or other liquid products, 20 g 

NOTE ― The sample volume shall allow the absorbance of the test solution to fall in the regions of 0.1 to 0.7 defined on the calibration curve. Otherwise, the sample volume shall be adjusted for repeating the test. 

18.4.1.2
Dissolve the weighed test portion (18.4.1.1) in about 300 ml water with stirring for 15 min. Add 50 ml of THAM buffer solution (18.2.3) and measure the pH. If the pH is not within the range of 8.5 ± 0.1, it is necessary to use 0.1 mol/l sulfuric acid solution (18.2.1) (or sulfuric acid solution of a higher concentration) or 0.1 mol/l sodium hydroxide solution (18.2.2) to adjust the pH to 8.5 ± 0.1. Transfer the solution to a 500 ml volumetric flask (V) and dilute to the mark. 
NOTE ― Ensure that the final solution has a pH value of 8.5±0.1 and that the enzyme activity of the solution is within the regions defined on the calibration curve. Adjust the sample volume or dilute the test solution if necessary. 

18.4.2
Preparation of base liquid 

Weigh, to the nearest 0.01 g, the same mass as 18.4.1.1 of the test sample in a 250 ml beaker in tall form, add an appropriate amount of water and keep stirring for about 15 min for completely dissolving. Rapidly heat it up in a microwave oven at 85 to 90 oC (or an induction cooker with stirrer). Keep boiling for 10 min. Take care to avoid foam spills. Cool to ambient temperature, and use 0.1 mol/l sulfuric acid (18.2.1) or 0.1 mol/l sodium hydroxide (18.2.2) to adjust the pH to 8.5 ± 0.1. Dilute to 200 ml, kept in reserve. 

NOTE 1 ― If base powder with no enzyme is available, use it to directly prepare the base liquid without heating and boiling. 

NOTE 2 ― There is no need to prepare the base liquid, if it is sure that the detergent ingredients have no interference with the enzyme determination or the impacts can be ignored. 

18.4.3
Preparation of reference enzyme solution 

18.4.3.1
Preparation of working solution of reference enzyme (enzyme activity c≈1 GBU/ml)

Weigh, to the nearest 0.0001 g, a certain quantity of reference enzyme (18.2.8) (X) by formula (23), and add 60 ml of water, followed by 10 ml of THAM buffer solution (18.2.3) with stirring for about 15 min and dilute to 100 ml (V). 
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where 

X
is the mass, in grams, of the reference enzyme weighed

V
is the volume, in milliliters, of the working solution prepared 

c
is the relative enzyme activity, in GBU/ml, of the working solution prepared

EA
is the relative enzyme activity, in GBU/g, of the reference enzyme

18.4.3.2
Preparation of reference enzyme solution series 

Prepare the reference enzyme solution series of different concentrations following table 1. Keep stirring fully for about 10 min after being brought to volume. 

Table 1 Preparation of reference enzyme solution series of different concentrations

	No.
	1*
	2
	3
	4
	5
	6
	7

	Water/ml
	10
	10
	10
	10
	10
	10
	10

	Working solution (18.4.3.1) /ml
	0
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0

	THAM buffer solution (18.2.3) /ml
	5
	5
	5
	5
	5
	5
	5

	Base liquid (18.4.2) /ml
	20
	20
	20
	20
	20
	20
	20

	Final volume/ml
	50
	50
	50
	50
	50
	50
	50

	Relative enzyme activity of reference enzyme solution /GBU/ml × 10-2
	0
	1.0
	2.0
	3.0
	4.0
	5.0
	6.0

	a Blank test 


18.4.4
Preparation of quality control enzyme solution 

18.4.4.1
Preparation of mother liquor of quality control enzyme (enzyme activity c≈1 GBU/ml)

Weigh, to the nearest 0.0001 g, a certain quantity of quality control enzyme (18.2.9) (Y) by formula (24), and add 60 ml of water, followed by 10 ml of THAM buffer solution (18.2.3) with stirring for about 15 min and dilute to 100 ml (V).  
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where 

Y
is the mass, in grams, of the quality control enzyme weighed 

V
is the volume, in milliliters, of the mother liquor prepared 

c
is the relative enzyme activity, in GBU/ml, of the mother liquor prepared 

EA
is the relative enzyme activity, in GBU/g, of the quality control enzyme 

18.4.4.2
Preparation of working solution of quality control enzyme 

Pipette 2 ml of mother liquor (18.4.4.1) in a 50 ml volumetric flask, and add 10 ml of water, followed by 5 ml of THAM buffer solution (18.2.3), dilute to the mark and mix. 

18.4.5
Preparation of enzyme (raw material) solution (this step may be omitted if only the determination of relative enzyme activity is required)

18.4.5.1
Preparation of mother liquor of enzyme (raw material) (enzyme activity c≈1 GBU/ml)

Weigh, to the nearest 0.0001 g, a certain quantity of enzyme (raw material) (18.2.7) (Z) by formula (25), and add 60 ml of water, followed by 10 ml of THAM buffer solution (18.2.3) with stirring for about 15 min and dilute to 100 ml (V). 
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where 

Z
is the mass, in grams, of the enzyme (raw material) weighed 

V
is the volume, in milliliters, of the mother liquor prepared 

c
is the relative enzyme activity, in GBU/ml, of the mother liquor prepared 

EA
is the relative enzyme activity, in GBU/g, of the enzyme (raw material)

18.4.5.2
Preparation of working solution of enzyme (raw material)

Pipette 2 ml of mother liquor (18.4.5.1) in a 50 ml volumetric flask, and add 10 ml of water, followed by 5 ml of THAM buffer solution (18.2.3), dilute to the mark and mix. 

18.4.6
Determination 

a)
Start the ultra thermostat water bath (18.3.1), set the temperature at n±0.5 oC and preheat the 0.6 % (m/m) azocasein solution (18.2.6) in the water bath for 5 min. 

b)
At room temperature, pipette respectively 1 ml of reference enzyme solutions series (18.4.3.2) prepared following table 1, test solution (18.4.1.2) (two parallel samples), quality control enzyme working solution (18.4.4.2) (two parallel samples) and enzyme (raw material) working solution (18.4.5.2) (two parallel samples, omitted if there is no need for enzyme content determination) in corresponding test tubes (18.3.6). 

c)
At room temperature, add 5 ml of 0.6 % azocasein solution(18.2.6) in the test tubes successively at fixed intervals and start to time the reaction. Mix with a vortex mixer (18.3.4) for 5 seconds and immediately put them into the water bath at n±0.5 oC. Keep reacting for 30 min. 

d)
At just 30 min, add 5 ml of 10 % trichloroacetic acid solution (18.2.5) in the test tubes to terminate the reaction, in the same order with the same intervals. Mix and cool to ambient temperature. 

e)
After about 5 min, filter the reaction solution with filter papers in another set of test tubes (18.3.6). Within 40 min, measure the absorbance A of the filtrate with a visible spectrophotometer at 390 nm. 

NOTE 1 ― It is necessary to perform the analysis again with fresh substrate, if the absorbance of the blank solution of reference enzyme exceeds 0.16. 

NOTE 2 ― The absorbance of reaction solution should be between 0.1 and 0.7. Otherwise, it is necessary to adjust the concentration of the test solution. 

NOTE 3 ― The reaction temperature n is normally set at 40 or 25 oC. If the enzyme activity at different temperatures needs to be determined, allow it to react at this temperature. 

f)
Draw a diagram with the absorbance (A) and the activity (GBU/ml) of the reference enzyme solution, and generate a best-fit line by linear regression. The regression coefficient shall be above 0.990. The maximum difference between the results of quality control enzyme and reference enzyme shall not exceed 10 %. 

18.5
Method of calculation 

18.5.1
Relative enzyme activity of test sample  

The relative enzyme activity of test sample to reference enzyme at a given temperature n EAn, is given by the formula (26)
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where 
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is the relative enzyme activity, in GBU/ml, of test solution at temperature n calculated from the calibration curve 

V
is the volume, in milliliters, of the test solution 

m
is the mass, in grams, of the test portion 

NOTE ― Formula (26) should be amended accordingly if the test solution is diluted.18.5.2 Content of enzymes in test sample

18.5.2
Enzyme content of test samples 

The enzyme content of test sample X, expressed as a percentage by mass, is given by the formula (27) 
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where 
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is the relative enzyme activity, in GBU/g, of test sample at temperature n calculated by formula (26) 
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is the relative enzyme activity, in GBU/g, of enzyme (raw material) at temperature n calculated by formula (26) 

NOTE ― Enzyme (raw material) may be used as a substitute of the reference enzyme in the determination. The working solution series are prepared with reference to 18.4.3. The concentration of enzyme (raw material) solution is used as a substitute of the activity of the reference enzyme solution to renew the diagram. It is unnecessary to use reference enzyme in this case. 

18.6
Precision 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 10 % (95 % confidence intervals).  

NOTE ― The hydrolysis mode and hydrolysate are various with the sorts of protease. Therefore, the relative enzyme activity of different enzymes are different in essence, so there is no comparison between the values. The activity of both have nothing to do with the decontamination effect. 

For protease of the same variety, the higher the relative enzyme activity is, the better the decontamination effect is.
19.
Determination of available chlorine content in detergents- Titrimetric method 

19.1
Principle 

Oxidation, with liberation of iodine, of the available chlorine and potassium iodide in an acid solution. Titrate the iodine with the sodium thiosulfate standard titration solution. Calculate the content of available chlorine according to the consumption of sodium thiosulfate solution.

19.2
Reagents 

19.2.1
Sodium thiosulfate (GB/T 637), 0.05 mol/l standard titration solution, prepared and calibrated according to 4.12 in QB/T 2739-2005. 
19.2.2
Sulfuric acid (GB/T 625), 2 mol/l solution 
19.2.3
Potassium iodide (GB/T 1272), 100 g/l solution 
19.2.4
Starch indicator, 5 g/l solution
19.3
Procedure 

a)
Weigh, to the nearest 0.001 g, 1 g of the chlorine-containing detergents. Dissolve and transfer to a 250 ml volumetric flask, dilute to the mark and mix. 

NOTE ― Adjust the sample volume according to the available chlorine content. 

b)
Add 10 ml of sulfuric acid (19.2.2), 10 ml of potassium iodide solution (19.2.3) and 5.0 ml of detergents mixed evenly [19.3.a)] in an iodine flask, with brown color appearing soon. Cover the flask and shake to mix evenly. Water sealed and kept in darkness for 5 min (two parallel samples). 

c)
Use sodium thiosulfate standard titration solution (19.2.1) to titrate the free iodine with stirring. Add 10 drops of starch indicator (10.2.4) when the solution turns faint yellow (the solution will turn blue at once). Continue the titration until the blue color disappears. Record the total volume of sodium thiosulfate solution used. Repeat this procedure for three times and take the mean value. 

19.4
Method of calculation 

The available chlorine content (calculated as Cl) in detergents X, expressed as a percentage by mass, is given by the formula[image: image46.wmf]%
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where 

c
is the exact normality of the sodium thiosulfate standard titration solution, in mol/l 

V
is the volume, in milliliters, of the sodium thiosulfate standard titration solution used for titration 

35.45
is the relative molecular mass of chlorine, in g/mol

m
is the mass, in grams, of the test portion in the iodine flask 

Calculate the arithmetic average of the parallel determination results, keep one decimal place, as the result. 

19.5
Repeatability and reproducibility 

The maximum difference found between the results of two determinations carried out simultaneously or in rapid succession on the same sample, by the same analyst using the same apparatus, shall not exceed 1.3 % (95 % confidence intervals).

The difference between the results obtained with the same sample in two different laboratories shall not exceed 5 % (95 % confidence intervals). 

20.
Test report 

The test report shall include the following particulars 

a) the reference of the method used (standard number) 

b) the results and the method of expression used 

c) any unusual features noticed during the procedure 

d) any operation not included in this standard or regarded as optional 

e) Test date and the test conditions 

f) others
Annex A

(Informative)

The correspondence between the relevant provisions and the standards replaced and sources 

Table A.1 Schedule of provisions, standards replaced and the sources

	Provision
	Content of the standard
	standards replaced and sources
	Adoption/setting reasons

	4
	Sample division 
	Replace GB/T 13173.1-1991
	ISO 607 : 1980, MOD

	5
	Determination of particle size of powdered detergents
	Replace GB/T 12030-1989
	ISO 2996 : 1974, MOD

	6.1
	Determination of total phosphorus pentoxide content in detergents - Quinoline phosphomolybdate gravimetric method
	Replace GB/T 12031-1989
	ISO 4313 : 1976, MOD

	6.2
	Determination of total phosphorus pentoxide content in detergents -  Phosphomolybdate-blue spectrophotometry
	refer to Annex A of GB/T 13171-2004 Laundry powders 
	Compared with 6.1, more efficient with the same precision

	7
	Determination of total active matter content in detergents
	Replace GB/T 13173.2-2000
	

	8
	Determination of nonionic surface active agents in detergents -Ion exchange method
	Replace GB/T 13173.3-1991
	

	9
	Separation and determination of different forms of phosphate in detergents - Ion exchange column chromatography
	Replace GB/T 13173.4-1991
	

	10
	Determination of toluenesulfonate content in detergents
	Replace GB/T 13173.5-1991
	

	11
	Determination of foaming power for synthetic detergents - Ross-Miles method
	Replace GB/T 13173.6-1991
	

	12
	Determination of EDTA (chelating agents) content in detergents - Titrimetric method
	Replace GB/T 13173.7-1993
	ISO 4325 : 1990, MOD

	13
	Determination of apparent density of powdered detergents-Method by measuring the mass of a given volume
	Replace GB/T 13175-1991
	ISO 697 : 1981, MOD

	14
	Measurement of whiteness for powdered detergents
	Replace GB/T 13176.1-1991
	

	15
	Determination of moisture and volatile matter content in washing powders - Oven method
	Replace GB/T 13176.2-1991
	

	16
	Determination of active oxygen content in detergents - Titrimetric method
	Replace GB/T 13176.3-1991
	ISO 4321: 1997, IDT

	17
	Determination of 4A zeolite content in detergents - Titrimetric method
	Refer to Annex A of GB/T 13171-1997 Laundry powders 
	GB/T 13171-2004 removes this Annex but relevant methods are still necessary during determination 

	18
	Determination of relative enzyme activity or content of protease in detergents
	Refer to Annex A of QB/T 1803-1993 and original professional standard ZBY 40018 Determination of activity of alkaline protease in enzyme-containing detergents 
	Replace the professional standard abolished 

	19
	Determination of available chlorine content in detergents- Titrimetric method
	Refer to GB 14930.2 Hygienic standards for detergent and disinfection for food tools and installations 
	Add the method for determination of germicidal ingredient in detergents for the convenience of development and application of relevant products in the future 


Annex B

(Informative)

Correspondence between the provisions and relevant ISO standards

B.1
Correspondence between the provisions and relevant ISO standards 

Six provisions of the standard are identical or modified in relation to ISO standards, see table B.1. 

Table 5.1 Schedule of correspondence between the provisions and relevant ISO standards

	Provision
	Standard number
	ISO standard
	Degree

	4
	ISO 607 : 1980
	Surface active agents and detergents - Methods of sample division
	MOD 

	5
	ISO 2996 : 1974
	Sodium tripolyphosphate and sodium pyrophosphate for industrial use - Determination of particle size distribution by mechanical sieving
	MOD 

	6.1
	ISO 4313 : 1976
	Washing powders - Determination of total phosphorus(V) oxide content - Quinoline phosphomolybdate gravimetric method
	MOD 

	12
	ISO 4325 : 1990
	Soaps and detergents - Determination of chelating agent content - Titrimetric method
	MOD 

	13
	ISO 697 : 1981
	Surface active agents - Washing powders - Determination of apparent density - Method by measuring the mass of a given volume
	MOD 

	16
	ISO 4321 : 1977
	Washing powders - Determination of active oxygen content - Titrimetric method.
	IDT


B.2
Comparison between Chapter 4 of the standard and ISO 607:1980 

Chapter 4 of the standard is modified in relation to ISO 607:1980. The technical differences and the reasons are listed in table B.2. 

Table B.2 Technical differences between Chapter 4 and ISO 607:1980 and the reasons

	Provision
	Content of Chapter 4
	Provision of ISO standard
	Content of ISO 607:1980
	Reasons

	4
	The procedure of preparation of the reduced sample for products in power form, products in paste form and liquid products with conical divider, is the same as 5.1.2 of ISO 607:1980
	5.1.2

5.1.3
	Preparation of the reduced sample using the conical divider

Preparation of the reduced sample using the rotary divider
	Conical divider specified in ISO 607:1980 is enough to satisfy the test requirements. Therefore, rotary divider is not adopted. 


B.3
Comparison between Chapter 5 of the standard and ISO 2996:1974 

Chapter 5 of the standard is modified in relation to ISO 2996:1974. The technical differences and the reasons are listed in table B.3. 

Table B.3 Technical differences between Chapter 5 and ISO 2996:1974 and the reasons

	Provision
	Content of Chapter 5 
	Provision of ISO standard
	Content of ISO 2996:1974
	Reasons

	5.2.1
	Circular sieve, specified in GB/T 6003.1-1997, with metallic mountings, approximately 200 mm diameter. The apertures shall be chosen according to the standard of the product to be examined, including a base and a cover.
	3.1
	Series of circular sieves, with metallic mountings, approximately 200 mm diameter, capable of being fitted tightly together and including a base and a cover.

The apertures shall be chosen, according to the characteristics of the product to be examined, from the following series:

0.063  -  0.125  - 0.250  - 0.500  - 1.0   - 2.0  - 4.0 mm
	The apertures of the sieve is not specified, which shall be chosen according to the standard of the product. It is essentially the same as ISO standard but more convenient for adoption.

	5.2.2
	Electric shaking device, parallel-reciprocating type (amplitude 36 mm, frequency 243 cpm) or vertical type (frequency 1,400 cpm).
	3.2
	Automatic device, capable of applying to a set of four sieves, base and cover fitted, combined movements in the horizontal plane and impacts along the vertical axis. …
	The automatic device is expensive and not easy to buy. A domestic apparatus which can be easily got is adopted in the standard.

	5.4.2
	Transfer the test portion 100 g (weighing accuracy 0.1g) to the topmost sieve and close the sieve with the cover.
	4.1
	Dry the laboratory sample in the oven, controlled at 105     ± 2 oC for 1 h and allow to cool in a desiccator
	The test sample without drying provides a more intuitive reflection of its actual state

	5.4.3
	Carry out the sieving for 4 min±30 s; vertical type for 8 min±30 s.
	4.2
	…

Carry out the sieving for 30 min.

…
	Different apparatus lead to different sieving time required

	5.6
	Precision
	-
	-
	Make the standard more scientific and rigorous


B.4
Comparison between Article 6.1 of the standard and ISO 4313:1976 

Article 6.1 of the standard is modified in relation to ISO 4313:1976. The technical differences and the reasons are listed in table B.4. 

Table B.4 Technical differences between Article 6.1 and ISO 4313:1976 and the reasons

	Provision
	Content of Article 6.1
	Provision of ISO standard
	Content of ISO 4313:1976
	Reasons

	6.1.4.1
	Test portion

Weigh, to the nearest 2 mg, laboratory sample containing about 125 to 500 mg of phosphorus pentoxide in a 250 ml beaker.
	7.1
	Test portion

Weigh, to the nearest 0.01 g, about 10 g of the laboratory sample 
	Deciding the sample volume according to the phosphorus pentoxide content in samples helps to decrease test error.

	Paragraph 1, 6.1.4.2
	Determination

Dilute the test portion to 80 ml with 95 % ethanol (GB/T 679) (for liquid and paste samples, add pure ethanol until an ethanol concentration of 95 % is achieved). Stir gently with a glass rod. Cover the beaker with a watch-glass and bring the contents gently to the boil and keep boiling gently for 10 min. Cooled and filtered with the fine qualitative filter paper (6.1.3.1), leaving as much of the solids as possible in the beaker. Wash the paper twice with water and add the filtrate to the original beaker. 

NOTE ― If having difficulties when washing, puncture the bottom of the filter paper to accelerate it.
	7.2
	Determination

…
	As specified in ISO 4313, the sample is dissolved in water with too much foam to filter. So the procedure of extraction with ethanol to remove the active agents is added.

	Paragraph 2, 6.1.4.2
	... followed by 8 ml nitric acid (6.1.2.1). Place in a glass rod, cover with a watch-glass and bring the contents to the boil and keep boiling for 40 min. ...
	Paragraph 4, 7.2
	…Add 15 ml of the nitric acid solution (4.1) … bring the contents gently to the boil and keep boiling gently for 30 min …
	The contrast test shows that nitric acid of half volume and boiling time of more 10 min can ensure the test effects. 

	Paragraph 3, 6.1.4.2
	…

the filter crucible (6.1.3.2), which has been previously dried at 180±2 oC and weighed, fitted with a vacuum connection. Wash the precipitate six times by decanting it, using 30 ml of water each time. Transfer the precipitate quantitatively to the crucible with the aid of a wash-bottle. Wash the beaker four times with water, using 20 to 30 ml of water each time. Place the filter crucible in the oven (6.1.3.3), controlled at 180±2 oC, and heat for 45 min. Remove the crucible from the oven, cool in a desiccator for 30 min and weigh.

…
	7.2
	…
Wash the precipitate six times by decanting it, using 30 ml of water each time. …pack it in the oven, controlled at 260 ± 20 oC, and heat for 1 h. Remove the crucible from the oven, cool in a desiccator and weigh.
…
	The glass crucible easily breaks at 260 ± 20 oC. The modification of 180±2 oC for 45 min can also ensure the test effects.


B.5
Comparison between Chapter 12 of the standard and ISO 4325:1990 

Chapter 12 of the standard is modified in relation to ISO 4325:1990. The technical differences and the reasons are listed in table B.5. 

Table B.5 Technical differences between Chapter 12 and ISO 4325:1990 and the reasons

	Provision 
	Content of Chapter 12
	Provision of ISO standard
	Content of ISO 4325:1990
	Reasons

	12.5.1
	Preparation of test solution 

Weigh, to the nearest 0.001 g, 10 g of the laboratory sample in a 250 ml beaker. Dissolve and quantitatively transfer the solution obtained to a 500 ml one-mark volumetric flask, dilute to the mark and mix. 

If the chelating agent content in the product is lower than 0.1%, the dilution step can be omitted. Just weigh, to the nearest 0.001 g, 5 g of the laboratory sample. 

If the solution contains any precipitate or suspended solids, use a dry fast-running qualitative filter paper to filter the solution, with the first 20 ml filtrate discarded, kept in reserve. This helps to eliminate the interference of 4A zeolite.
	7.1
	Test portion

Weigh, to the nearest 0.1 g, 10 g of the laboratory sample into a beaker or conical flask.
	The procedure of test  solution preparation before the determination is added to determine products of different formulas.


B.6
Comparison between Chapter 13 of the standard and ISO 697:1981

Chapter 13 of the standard is modified in relation to ISO 697:1981. The technical differences and the reasons are listed in table B.6. 

Table B.6 Technical differences between Chapter 13 and ISO 697:1981 and the reasons

	Provision
	Content of Chapter 13
	Provision of ISO standard
	Content of ISO 697:1981
	Reasons

	13.3
	Sampling 

The laboratory sample shall be prepared and stored in accordance with 4.2.1.
	8.2
	Preparation of test sample

Break down any lumps present in the laboratory sample by shaking and rotating the container.

Take care to avoid breaking down the particles of powder.

Render the laboratory sample homogeneous and reduce it by means of a conical divider as described in ISO 607.
	Article 4.2.1 of the standard is modified in relation to ISO 607:1980 Preparation of the reduced sample using the conical divider
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