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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Equipment for crop protection — Spraying equipment —

Part 4:
Test methods for agitation of sprayer tanks
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3.1

cope

document specifies the method of testing the agitation system performance-in)spr

spr;a‘Kers for application of plant protection products and fertilizers. This document is'rfiot aj

ally operated knapsack sprayers, aircraft, or UASS sprayers.

Normative references

titutes requirements of this document. For dated references{only the edition cited

681, Equipment for crop protection — Vocabulary

b682-1:2017, Equipment for crop protection — Spraying equipment — Part 1: Test method.
les

Terms and definitions
he purposes of this document, the tétms and definitions given in ISO 5681 and the follg

ind [EC maintain terminological\databases for use in standardization at the following a

SO Online browsing platfofm: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

sa

le concentration

condentration of/a_sample calculated by the ratio of the mass of the dried sample to the
liquid suspension(dry material + water)

4

est setup

Ay tanks of
plicable for

following documents are referred to in the text in such a way thiat some or all of their content

hpplies. For

ited references, the latest edition of the referenced document.(including any amendments) applies.

5 for sprayer

wing apply.

ddresses:

mass of the

4.1

Measuring equipment

4.1.1 General

Measuring equipment shall comply with ISO 5682-1:2017, Clause 4.

4.1.2 Scale for evaporator samples

The scales for weighing evaporator dish/jar samples before and after evaporation shall have a minimum
range of 0 g to 100 g with a maximum error of 0,001 g.
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4.1.3 Sca

le for test material

The scale used for measuring test material added to the spray tank shall have a maximum error of
0,1 % of the measured value.

4.2 Sampling methods and measuring concentration

4.2.1 General

This subclause defines methods for sampling and measuring concentration of the liquid suspension

during prep

4.2.2 San

A sample si
Each samp
concentrati
individual S

4.2.3 Tan

Spray tank
in volume f1

The sample
from conta
lock).

4.24 Nojg
During sprg

Alternative
that allows
through thg

that the liquid flow rate is equal to what it would have been spraying through all of the nozzles.

4.2.5 Me

Concentrat

until consta3
NOTE 1 A

If the samp

[)n of each sample shall be determined by evaporating the liquid from the sample in an

Aration and tacting
oo trotr oo teS I ST

ple size

e shall be analysed individually (for example, do not mix samples pripr“to measy
pbn). Several samples may be taken and the concentration calculated as.\the average o
ample's concentrations.

k sampling

samples shall be taken at 90 %, 50 %, and 10 % levels of the tank nominal volume (pery
action). A minimum of two samples shall be taken at each corresponding tank level.

5 may be obtained from the tank filling hole. The collection method shall protect the sa
nination during extraction from the spray tank/for example, with a valve, lid, or vac

zle sampling

ying after re-agitation (5.4), samplesishall be taken from the nozzles.

y, the samples may be taken from/the main spray feed line. Equip the feed line with a y
drawing off a small amount.of the liquid suspension from the main flow while spra
nozzles. The feedline may\also be disconnected from the spray boom or nozzles prov

suring sample cencentrations

nt weight.
n oven temperature of 90 °C to 120 °C can aid in reducing evaporation time.

ing,container is not the same as the evaporating dish/jar, care shall be taken to ensury¢

ze of 20 ml to 100 ml shall be used. The sample size chosen shall meet the efror in 4.2.5

ring
[ the

cent

mnple
uum

alve
ying
ided

pven

b the

sedimentat

O partof thesampie s inciuded {egshake the sampte bottie to Te-suspend sedimentat

ion).

Use a scale according to 4.1.2 to determine the mass of each evaporator jar alone and mark them for
identification individually. Add the liquid suspension samples to the evaporator jars and determine the
mass of each. After drying the samples in the oven, determine the mass of each dried sample jar.

To determine the mass of the liquid suspension samples and dried samples, subtract the evaporator jar
mass from each measurement.
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For each sample, calculate the ratio of the dried sample mass to the liquid suspension sample mass to
determine sample concentration. See Formula (1):

Sc=myp [ myy,

Where

Sc is sample concentration;

mp is mass of dried sample;

)

The

NOT

mp;  is mass of liquid suspension sample (dry material + water).
total error of sample concentration measurement shall be within 1 %.

£ 2 Mineral crystals from hard water can contribute to additional measuremént variation

sample, impacting the concentration calculations.

Othe
with

4.3

r methods to determine sample concentrations may be used if they-are proven to pro
equivalent or better measurement errors.

Sprayer setup

For

orizontal boom sprayers, use nozzles that provide a liquid flow rate of 4 1/min per mef

width. For example, a 30 m swath width (spray boom width) requires 120 I/min (4 I/min/m

For

If th
corr

A se

ush and tree crop sprayers, use nozzles that provide a liquid flow rate of 1,5 1/min per

e sprayer is not designed to provide these recommended flow rates, use a liquid flg
esponds to 50 % of the maximum liquid flow rate specified for the sprayer.

liquid flow rate as the nozzles.

Thot
to st

5

5.1

All s
size,
exar

oughly clean the sprayer and completely drain the spray tank and liquid distribution s
arting the test.

Test procedure

General

prayer operational conditions and test parameters shall be indicated in the report incly
sprayer:liquid flow rate, spray pressure, and liquid suspension temperature. See Anf
ple of test report.

in the dried

vide results

re of swath
x 30 m).

nozzle.

w rate that

fup for disconnecting the feedline as described in 4.2.4 may be used as long as it provides the same

ystem prior

ding nozzle
1ex B for an

5.2

Preparation of liquid suspension and initial agitation

Fill the spray tank to 50 % of the tank nominal volume, V,, with tap water (percent in volume fraction).
Measure the temperature of the water using a thermometer according to 4.1.1. The temperature
shall be between 15 °C and 30 °C. Start agitation at maximum intensity or per the manufacturer’s

reco

mmendation.
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Test material should be BASF ASP® 6021). See Annex A for information.

NOTE Specific material selection is critical as it can affect test results. The material recommendation is
made to ensure consistent test results. Refer to the safety data sheet for potential risks.

Use a scale according to 4.1.3 to weigh out a quantity of test material to 5 g per litre of tank nominal
volume.

Add the test material into the spray tank as described in the sprayer instruction manual.

Continue filling the spray tank with tap water to its tank nominal volume.

Allow 10 m{n of additional agitation after filling is complete.
After 10 mip, stop the agitation system and spray system pump(s).
Immediatelly take liquid suspension samples from the spray tank according to 4.2.3.

Allow the liguid suspension to settle for a period of 16 h.

5.3 Re-agitation tank sampling

Immediatelly after 16 h of settlement in 5.2, start the agitation system at maximum intensity. After
10 min, talfe spray tank samples in accordance with 4.2 while contihuing agitation. Ensure water
temperaturg is according to 5.2.

5.4 Re-agitation spraying sampling

a) Immed]ately following re-agitation tank sampling, start Spraying at the liquid flow rate specified in
4.3 whille continuing agitation. The liquid flow rate shall be recorded in the test report.

b) Asspedified in 4.2.4, take 1 sample from the nozzle at the beginning of the test.

c) Continge taking 1 sample according to the frequency indicated in Table 1 until the spray fank
approathes empty.

d) Take 2 |ast samples prior to the pump running dry. This shall be done when the spraying presjsure
drops Hy at least 25 % for morethan 1 s. Immediately turn off the sprayer pump after collecting the

samplep.
Table 1 — Sampling frequency
Tank nomiial volume Take samples every
£4001 501
>4001<10001 1001
>1 0001 10 evenly distributed samples according to spray tank
sizeloa 2 0001tankicoverv?2001)
A=) J J
6 Results
6.1 General

Report the sample concentration for each sample.

1) BASF ASP® 602 is the trade name of a product supplied by BASF. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

4 © IS0 2021 - All rights reserved
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6.2 Tank concentration after initial agitation

Calculate the mean tank concentration from all of the tank sample concentrations taken after initial
agitation (see 5.2) and measured according to 4.2.5. See Formula (2):

Cri =X Sci / N (2)
where

Cp; 1s the mean tank concentration after initial agitation;

bci  is the concentration of ith tank sample after initial agitation (i = 1, 2, NyJ;

V.  is the number of samples.

6.3 | Tank concentration after re-agitation

Calcplate the mean tank concentration from all tank samples taken after-re-agitation (see 5.3) and
meapured according to 4.2.5. See Formula (3):

1Tr=ZSCr/Ns (3)

whele

(- is the mean tank concentration after re-agitagion;

Gcr  is the concentration of ith tank sample after re-agitation (i =1, 2, ...NJ).

6.4 | Deviation of tank concentrations

Calcplate the percentage of deviation for'tank concentration after re-agitation to the initial agitation
tanl concentration with respect to thejinitial agitation tank concentration. See Formula (4)

Ar = ((Cri- Cpp) / Cpy) x 100 (4)

where

\r  is the percéntage of deviation of after re-agitation to initial tank concentration.

6.5 | Deviation of spraying concentrations

Calcplate'the percentage of deviation for each spraying sample concentration (see 5.4) tp the initial
agitgtion‘tank concentration according to Formula (5):

As=((Cri-Scs) / Cri) x 100 (5)

where

Ag  is the percentage of deviation of an after-re-agitation spraying sample concentration to the
initial agitation tank concentration;

Scs  Is the concentration of a spraying sample after re-agitation.

© IS0 2021 - All rights reserved 5
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Annex A
(informative)

Information on test material

BASF ASP® 602 product information

Manufactuty
Product Na
Form: Powqd
Compositio
Contact infg
Websit
Email:
Phone:

The resusp

er: BASF

me: ASP® 602 2)

er

h: Kaolin: 90-100 % (mass/mass)

rmation to locate a distributor (subject to change):

: https://kaolin.basf.com
Performanceminerals.care@basf.com

800-346-8590

ension quality of the test material can be subject o fluctuations. It is advisable to apply a

simple laboratory test to the material in order to determine the resuspension in defined conditjons.

Using test 1
results.

haterial of uniform resuspension quality imptoves the reproducibility of the agitation| test

2) BASF ASP® 602 is the trade name of a product supplied by BASE. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products

may be used

6

if they can be shown to lead to the same results.
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Annex B
(informative)

Test report

B.1_Operating conditions and test parameters

Tank nominal volume _____ 1

Swath width (spray boom width) _______ m

Liq:td suspension temperature during initial agitation __________ °C

Liqufid suspension temperature during re-agitation __________ °C

Nozgle size _____

Sprayer liquid flowrate __________ 1/min

Spraying pressure ___________ MPa

B.2| Sample concentration calculations

Sample name (A) (B) (9] (D) (E) (F)
Sampling | Suspension Liquid Dried |Dried sam-|Sample concen-
jar mass, |sample with | suspension | sample | ple mass,g | tratiion, % (S;;
g jaramass, g |sample mass,| with jar (mp) St or Seg)
g (myy) mass, g (E=D-A) | Formula (1) in
(C=B-A) 4.2.5

Tank Initial (10 % level)

Tank Initial (10 % level)

Tank Initial (50 % level)

Tank Initial (50 % levél

Tank Initial (90 %level)

Tank Initial (90, % level)

Tank re-agitation (10 %
level])

Tank‘re-agitation (10 %

level]

Tank re-agitation (50 %
level)

Tank re-agitation (50%
level)

Tank re-agitation (90 %
level)

Tank re-agitation (90 %
level)

Spraying sample 1

Spraying sample 2

Spraying sample 3
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