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B.1 Identity

B.1.1 Identity of the active substance (Annex IIA 1 and 3)

B.1.1.1 Name and address of applicant(s) for inclusion ofhe active substance in
Annex | (Annex I1A 1.1)

Applicant: Contact:

Chemische Fabrik Wilfel Name: Uta Kohler
Postfachh 890109 Phone: +49 (0511) 98496 20
30514 Hannover Fax: +49 (0511) 98496 40
Germany Email: CFW@wuelfel.de

B.1.1.2 Common name and synonyms (Annex Il1A 1.3)
Calcium phosphide

Polytanol (synonym)

B.1.1.3 Chemical name (Annex IIA 1.4)

IUPAC Tricalcium diphosphide
CAS Calcium phosphide

B.1.1.4 Manufacturer's development code number (Annex Il1A 15)

Applicant: Contact:

Chemische Fabrik Wilfel Name: Uta Kohler
Hildesheimer Strasse 305 Phone: +49 (0511) 98496 20
30519 Hannover Fax: +49 (0511) 98496 40
Germany Email: CFW@wuelfel.de

B.1.1.5 CAS, EEC and CIPAC numbers (Annex II1A 1.6)
CAS 1305-99-3

EC (EEC) . “215-142-0

CIPAC 505

B.1.1.6 Molecular and structural formulae, molecular mass Annex 11A 1.7)

Molecular formular: CgP,

Molecular mass: 182.19 g/mol
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Structural formula:

CaP,

B.1.1.7 Manufacturer or manufacturers of the active substame (Annex 11A'1.2)

Manufacturer: Contact:

Chemische Fabrik Wilfel GmbH & Co. KG Name: Dr. Gerald Just
Hildesheimer Str. 305 Phone: +49 (0511) 98496-0
30519 Hannover Email: CFW@wuelfel.de
Germany

B.1.1.8 Method or methods of manufacture (Annex I1A1.8)

Confidential information, see Annex C.

B.1.1.9 Specification of purity of the active substance (Anex IIA 1. 9)

Clarification on the specification of the technicaimaterial is still needed.

B.1.1.10 Identity of isomers, impurities and additives (Anne IIA 1.10)

Confidential information, see Annex C.
Concerning relevant impurities.

B.1.1.11 Analytical profile-of batches (Annex I1A 1.11)

Confidential information; see Annex C.

B.1.2 ldentity‘of the plant protection product (Annex Il A 1)

B.1.2.1 Current, former and proposed trade names and devefument code numbers
(Annex IlIA 1.3)

Trade name: Polytanol



Calcium phosphide — Annex B.1: Identity 12 June 2007

B.1.2.2 Applicant (Annex IlIA 1.1)

Name Chemische Fabrik Wilfel
Street Postfach 890109

City 30514 Hannover

Country Germany

Person to contact: Uta Koéhler

Telephone No.: +49 (0511) 9 84 96 20
Telefax No.: +49 (0511) 9 84 96 40

E-mail address: CFU@wuelfel.de

B.1.2.3 Manufacturer or manufacturers of the plant protection-product (Annex IlIA

1.2)
Name Chemische Fabrik Wilfel GmbH & Co. KG
Street Hildesheimer StrafRe 305
City 30519 Hannover
Country Germany

Person to contact: Dr. Gerald Just
Telephone No.: +49 (0511) 9 84 96-0
E-mail address: CFU@wuelfel.de

B.1.2.4 Type of the preparation and code (Annex IlIA 1.5)

Gas generating product (GE)

B.1.2.5 Function (Annex lIA 3:1; Annex IIIA 1.6)

Rodenticide

B.1.2.6 Compositionof the preparation (Annex Ill1A 1.4)

Confidential information, see Annex C.
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B.1.3 References relied on

Annex
point/
reference
number

Author(s)

Year

Title

source (where different from company) protection

report no.

GLP or GEP status (where relevant),
published or not

BVL registration number

Data

claimed

YIN

Ownett

AllA-1.8

Anonymous

1996

Synthesis of calcium phosphide
not GLP, unpublished
CHE2005-1661

CFW

AllA-1.8

Anonymous

1996

Synthese von Calciumphosphid.
not GLP, unpublished
CHE2002-443

CFW

AllA-1.8

Anonymous

1911

Process for the productiompbbsphaor-
calcium from chalk and phosphorous, engl.
transl of german doc.: Verfahren’zur Darstel

lung von Phosphorcalcium aus Kalk und Phos-

phor.

Deutsche Patentschrift 240 189
not GLP,published
CHE2006-1127

AllA-1.8

Martens-
Menzel, R.

2000

Darstellung von technischem Calciumphos-
phid.

not GLP, unpublished

CHE2005-108

CFW

AllA-1.11;
AllA-2.5.1

Berthold, H.J.

1981

Results.of the x-ray spectrosctgsts perfor-
med by ds on two Polytanol samples.
not GLP, unpublished
CHE2006-1059

CFW

AllA-1.11;

AllA-4.1.1;
AllA-4.1.2;
AllIA-5.1.1

Kiefer, R.

2006

Determination of calcium phosphidd aix

impurities in five batches of calcium phosphide

technical.
20061152/01
GLP, unpublished
CHE2006-1128

CFW

AllA-1.11;
AllA-4.1.1;
AlllIA-5.1.1

Martens-
Menzel, R.

2000

Validation of the Determination of Phosphin
in Air by Means of IR Absorption Spectro-
metry.

GLP, unpublished

CHE2005-115

D

CFW

AllA-1.11;
AllA-2.9.1

Martens-
Menzel, R.

2000

Report about the Gas Development from Soil
Fumigants

Containing Phosphides.
GLP, unpublished
CHE2005-113

CFW

AllA-1.11

Martens-
Menzel, R.

2000

Translation of important parts from 3th draft
VSG GC 81.
GLP, unpublished
CHE2006-1171

CFW

! Only notifier listed
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Annex Author(s) Year| Title Data Owner
point/ source (where different from company) protection
reference report no. claimed
number GLP or GEP status (where relevant),

published or not

BVL registration number YIN
AllA-3.1; Anonymous 2000 Experimentalni podminky. Y CFW
AlllA-6.2 not GLP, unpublished

BI02005-97
AllIA-3.1; Deriu, P. 199¢ Essai Polytanol Taupicide. Y CFW
AllIA-3.3; not GLP, unpublished
AllA-3.4.2; BIO2005-94
AlllIA-3.1;
AlllA-3.3;
AlllA-6.2
AllA-3.1; Jakowlew, A.A.| 2001 Gutachten uber die Prifungsuaggh fir das Y CFW
AlllA-6.2 Zoozid Polytanol 18 %.

not GLP, unpublished

BI02005-99
AllIA-3.1; Kirillowa, M.N. |2002 | Report on a study of the biologl efficaca of Y CFW
AlllA-3.3; and the setting out of regulations for the use of
AlllA-6.2 a Chemische Fabrik Wilfel GmbH and Co.

zoozide Polytanol (18%).
not GLP, unpublished

BI02005-101
AllA-3.1; Kirillowa, M.N. |2001 | Bericht tber:die Erforschung deplogischen Y CFW
AlllA-6.2 Wirksamkeit und Festlegung von Reglement

bei Anwendung von Polytanol.
not GLP, unpublished

BIO2005-98
AllIA-3.1; Lauenstein, G. | 1992 Gaskonzentrationsmessungen eacknd Y CFW
AllA-3.2.1; wendung von Polytanol.
AllA-3.3; P/2-282
AlllA-3.2 not GLP, unpublished
BI02005-93
AllA-3.1; Ritter v. Herz, 11957 | Verfahren zur Schadlingsbekampfung durch N -
AlllA-3.2 E. Vergasung mittels Phosphorwasserstoff.
965 609
not GLP, published
BI02005-88
AllA-3.1; Steiner 1957 Hauptprifung 1957-Mittel gegen Wihiméause N CFW
AllA-3.3; [1-2840 Z/PH
AllA-3.4.2; not GLP, unpublished
AlllA-3.1 BI02005-92
AllA-3.1; Truchetet, D. 2000 Compte-Rendue d'Essai officiell200 Y CFW
AllA-3.4.2; Toute culture-Campagnol terrestre.
AlllA:3:3; 99100021
AlllA-6.2 not GLP, unpublished
BI02005-96

Codes of owner

CFW: Chemische Fabrik Wiilfel
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B.2 Physical and chemical properties

B.2.1 Physical and chemical properties of the active substance (Annex I 1A 2)

Table2.1-1 Summary of the physical and chemical properties of the active substance Calcium phosphide
Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity
point) Comment
B.2.1.1.1 | Melting point, Statement techn. approx. 1600 °C Only resultis -
(1A 2.1.1) | freezing point or given. Method de-
solidification scription, raw data
point of technical etc. are missing.
active substance Acceptable
B.2.1.1.2 | Boiling point of | Statement techn. Not measurable (no boiling\cceptable -
(A 2.1.2) | technical active point was observed up to
substance 1600 °C)
B.2.1.1.3 | Temperature of | Statement The melting point was de{ Acceptable -
(HA 2.1.3) | decomposition or termined to be above
sublimation 1600 °C. No signs of de-
composition or sublimation
were observed.
22 _
B.2.1.2 Relative density | EEC A3 20.7 % N d,” = 1.2740 glcm? Acceptable Kohler, U. (2004)
(A 2.2) of technical-activg (air comparison (CHE2005-117)
substance pychometer)

OECD 109
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Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity c ¢
point) ommen
B.2.1.3.1 | Vapour pressure | Statement Y below 1.0*10°hPaat ambi- | Acceptable Smeykal, H. (2001
(1A 2.3.1) | of technical active ent temperature (CHE2006-288)
substance (The measured vapour pres-
sure for zinc phosphide is Anonymous
below 1.0*10hPa.) (CHE2006-1172)
B.2.1.3.2 | Volatility, Henry's | Statement Not applicable because catcceptable -
(1A 2.3.2) | law constant of cium phosphide decomposgs
technical active rapidly into .calcium hy-
substance droxideand phosphine by
contact with water.
B.2.14.1 Appearance: Statement Techn. solid granules Acceptable -
(A 2.4.1) | physical state
B.2.1.4.2 Appearance: col- | Statement Techn. dark grey with redbrown | Acceptable -
(NA 2.4.1) |our areas
B.2.1.4.2 Appearance: Statement Techn. garlic Acceptable -
(NA 2.4.2) | odour
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technical active
substance

salt with an ionic structure
and is therefore insoluble ir
organic solvents.

Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity
point) Comment
B.2.5.1.5 Spectra of techni{ UV/VIS Not applicable due to in- | Acceptable -
(HA 2.5.1) | cal active sub- IR solubility in organic sol-
stance vents and instability in wa-
ter.
NMR Not applicable due to-the | Acceptable -
MS inorganic nature ‘of the tech-
nical substance.
x-ray diffraction | Techn. N Material consists of approx.No spectra were | Berthold, H. J.
spectrum by De- 40-80 % CaP and a residu¢ submitted. Addi- | (1981)
bye-Scherrer of hydroxyl apatite. tional information. | (CHE2006-1059)
method
B.2.1.5.2 Spectra of rele- | Statement No impurities of toxicologi- Acceptable -
(A 2.5.2) | vant impurities cal or environmental con-
cern.
B.2.1.6 Solubility in wa- | Statement Not applicable due to instaA\cceptable -
(A 2.6) ter of technical bility in water at pH 4 to 10
active substance and decomposition in watef.
B.2.1.7 Solubility in or- ‘Statement Not applicable. The active Acceptable Gmelins Handbuch
(A 2.7) ganic solvents-of substance is an inorganic (1961)

(CHE2006-1132)
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Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity Comment
point)
B.2.1.8 Partition coeffi- | Statement Not applicable. The activg Acceptable -
(A 2.8) cient of technical substance decomposes rap-
active substance idly in n-octanol/water into
(n-octanol/water) calcium hydroxide and
phosphine.
PH; OECD 107 (1981 N log &w = 0.6-1.2 The study contains| Schlésser, W.
depending on-mass of phogminor discrepan- | (1989)
phine and-ratio of octanol tpcies. Additional (CHE2005-1895)
water information.
B.2.1.9.1 Hydrolysis rate of| Determination of Y The gas development be- | Acceptable Martens-Menzel,
(A 2.9.1) | technical active | phosphine devel- haviour under a relative R. (1998)
substance opment in air atmospheric humidity of 55 (CHE2005-113)
and 75 % and a temperature

of 20 °C of the active sub-
stance was examined by
means of IR spectrometer.
The maximum rates of gas
(PHs) development were
determined to 38 (55 % hu
midity) and 80 pL***h™
(75 % humidity), respec-

tively.
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of hydrolysis dissociation tg
phosphine and Calcium ca

tion occurs.

Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity Comment
point)
B.2.1.9.2 Direct phototranst Statement N Not applicable due to fast| Acceptable -
(A 2.9.2) | formation of hydrolysis in water. The
technical active active substance does not
substance absorb light of any relevant
wavelength.
PH; Statement Phosphine absorbs UV lighhcceptable Calvert, J. and
in the region 236-185 nm Pitts, J. (1966)
and decomposes in RHPH (CHE2005-119)
radical-and hydrogen, re- (literature)
spectively. Noyes, W.A. and
Leighton, P.A.
(1966)
(CHE2005-120)
(literature)
B.2.1.9.3 Quantum yield of | Statement Not applicable due to fast| Acceptable -
(A 2.9.3) | direct photode- hydrolysis in water. The
gradation active substance does not
absorb light of any relevant
wavelength.
B.2.1.9.4 Dissociation con-| Statement Not applicable due to fast| Acceptable -
(HA 2.9.4) | stant (pKa) hydrolysis in water. Instead
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Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity
point) Comment
B.2.1.10 Estimated photo-| Statement Data of the Estimated phqg-Acceptable -
(A 2.10) chemical oxida- tochemical oxidative degrat
tive degradation dation is not submitted be-

cause the vapour pressure|of
the active substance is not
measurable. Therefore, re-
lease to the atmosphere to
any relevant degree is not o
be expected.

B.2.1.11.1 | Flammability 27.7 % N The active substance liber-| Acceptable Karl, W. (1983)
(A 2.11.1) ates extremely flammable (CHE2006-1136)
gas in contact with water.
The active substance has t
be classified as highly

O

flammable.
~28 % N The_ a}:lztive sub(jtar_lcftle does| Acceptable Schlieper (1986)
o e e fuence (CHE2006-1137)
' However, the ECB
has classified cal-
cium phosphide as
F (highly flamma-
ble)
B.2.1.12 Auto-flamma- EEC Al6 27.6 % Y No self-ignition was ob- | Acceptable Moller (2007)
(NA 2.11.2) |cbility served under the test cond|- (CHE2007-406)

tions up to 404 °C
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rapidly into calcium hy-
droxide and phosphine.

Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity
point) Comment
B.2.1.12 Flash point Statement Not applicable because | Acceptable -
(A 2.12) melting point of active sub-
stance is above 40 °C.
B.2.1.13 Explosive prop- | Statementto ECC 18 % Not applicable. From the~{ Acceptable Lath, P. (2004)
(A 2.13) erties Al4 structural formulas of the (CHE2005-121)
parts of the productit can he
concluded that'the active
substanceis not explosive.
The product does not con-
tain"any chemically instable
or highly energetic groups
that might lead to an explo:
sion.
B.2.1.14 Surface tension Statement Not applicable because [cAkceptable -
(A 2.14) cium phosphide decomposgs
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Section Study Method Material/ | GLP Results Conclusion/ Reference
(Annex Purity c ¢
point) ommen
B.2.1.15 Oxidising proper-| Statement to ECC 18 % Not applicable. From the | Acceptable Lath, P. (2004)
(A 2.15) ties Al7 structural formulas of the (CHE2005-121)

parts of the product it can he

concluded that the active

substance has no oxidising
properties. The product dog

not contain any chemical
group that might act as an
oxidising-agent.

D
w
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B.2.1.1 Summary of data presented under pointsB.2.1.1t0B.2.1.15

Calcium phosphide (in POLYTANOL) is produced askdgirey solid granules with redbrown
areas and garlic odour. It has a melting pointppirax. 1600 °C and a density of 1.274 g/cm3.
The active substance is an inorganic salt withoancistructure and is therefore insoluble in
organic solvents. Calcium phosphide is instablewiater at pH 4 to 10 .because of
decomposition. By contact with water (air humidity)apidly evolves phosphine, a colourless
gas which is toxic and extremely flammable. Calcpinosphide is not flammable and has no
explosive or oxidising properties.

Polytanol is a grey to dark grey gas generatinglypeo(granules) with a garlicky odour. It has
neither explosive nor oxidising properties andsitniot highly flammable, but will evolve
extremely flammable gas in contact with water. Témults of the accelerated storage test and
the shelf life test confirm its stability at ledstr two years under practical conditions. Its
technical properties indicates no particular protdevhen used-as recommended.

B.2.1.2 Methodswhich do not meet the requirements

Following methods for calcium phosphide do notifalfe requirements:

Anonymous (1961), Calcium und Phosphor-CalciumphmsgaP,, 28, 1115 -1119 (1961),
CFW, (CHE2005-116)

Schldsser, W. (1989), Octanol-Wasser-Verteilung8knent von PH3 Untersuchungsbericht,
05011, CFW, (CHE2002-448)

Anonymous (1996), Diacalciumphosphatschlamm,CFVHEZ005-118)

Karl, W. (1983), Calciumphosphid — Polytanol, CHEHE2002-451)

Schlieper (1986), Beurteilung der Brennbarkeit fatytanol, CFW, (CHE2002-450)

Justification:
The submitted studies are in German language.
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B.2.2 Physical, chemical and technical propertiesof the plant protection products (Annex [11A 2)

Product namePolytanol (containing 180 g/kg calcium phosphiezE)

TableB.2.2-1: Summary of the physical, chemical and technical properties of the plant protection product

Section Study Method Results Comment/ Reference
(Annex Conclusion

point)

B.2.2.1.1 |Appearance: Visual assessment Grey, dark grey with redbrownsarea acceptable Document M-III
(A 2.1) colour

B.2.2.1.2 | Appearance: Olfactory assess- | Garlicky (characteristic odour of phosphine) acchleta Document M-I
(A 2.1) odour ment

B.2.2.1.3 | Appearance: Visual assessment Solid (granules) acceptable Doculéht
(A 2.1) physical state

B.2.2.2.1 |Explosive properties Statement From the structumahitas of the parts of acceptable Luth, P. (2004)
(A 2.2) Polytanol it can be concluded that Polytanol is{not PHY2005-77

explosive. The product does not contain any
chemically instable or highly energetic groups
that might lead to an explosion.

B.2.2.2.2 | Oxidising properties Statement From the structurahfdas of the parts of acceptable
(A 2.2) Polytanol it can be concluded that Polytanol has
no oxidising properties. The product does not
contain a chemical group that might act as an
oxidising agent.

Lath, P. (2004)
PHY2005-77

B.2.2.3.1 |Flash point No liquid preparation.
(A 2.3)
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Section Study Method Results Comment/ Reference
(Annex Conclusion
point)
B.2.2.3.2 | Flammability Polytanol glows but do not burst into flames | acceptable Schlieper (1986)
(INA 2.3) Not highly flammable. PHY2006-701,
(content of calciumphosphid: 28 %)
Test material could not be ignited during 15 s Karl, W. (1983)
with a Bunsen burner flame PHY2006-700
EECA 12 By contact with water a extremely flammable gas
evolved (PH).
Polytanol is highly flammable acceptable
(step 1 of EEC A 12)
(content of calciumphosphide: 27.7 %)
B.2.2.3.3 | Auto-flammability Polytanol is not considered to be a self-heating Karl, W. (1983)
(A 2.3) substance. PHY2006-700
EEC A 16 No self-ignition was observed under the test |acceptable Moller (2007)
conditions up to 404 °C (CHE2007-406)
B.2.2.4.1 | Acidity/alkalinity The determination of acidity/alkaity of
(INA 2.4) Polytanol in aqueous solution is technically not
feasible due to the violent reaction of calcium
phosphide in contact with water.
B.2.2.4.2 |pH CIPAC MT 75 12.4 +/- 0.2 (1 % in CIPAC water D). captable Kohler, U. (1996)
(A 2.4) PHY2006-702
B.2.2.5.1 |Kinematic viscosity Not applicable.
(A 2.5)
B.2.2.5.2 | Dynamic viscosity Not applicable.
(A 2.5)
B.2.2.5.3 | Surface tension Not necessary.

(A 2.5)
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Section Study Method Results Comment/ Reference
(Annex Conclusion
point)
B.2.2.6.1 |Relative density Not applicable.
(1IA 2.6)
B.2.2.6.2 |Bulk (tap) density | CIPAC MT 186 |Pour: 1140 g/L acceptable Walter, D. (2007)
(A 2.6) Tap: 1170 ¢g/L (PHY2007-210)
Further infor-
Pour: 1030 - 1330 g/L mation Koéhler, U. (1996)
PHY2006-702
EECAS3
gas comparison |1.2258 ... 1.3464 g/ch Kohler, U. (2004)
pycnometer PHY2005-81
B.2.2.7.1 | Storage stability CIPAC MT 46 Physically and chenticatable after storage foracceptable Martens-Menzel, R.
(INA 2.7) 14 days at 54 °CoPolytanol shows less than 2(% (1998)
decrease in the active substance content. The| al- PHY2005-83
teration.of the observed physical properties (ap-
pearance, dust content) are negligible.
Dust content:
0.20 % (before storage); 0.46 % (after storage
B.2.2.7.2 |Low temperature No liquid preparation.

(A 2.7)

stability
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Section Study Method Results Comment/ Reference
(Annex Conclusion
point)
B.2.2.7.3 | Shelf-life GIFAP Mono- Physically and chemically stable after storage facceptable Martens-Menzel, R.
(INA 2.7) graph 17 2 years at ambient temperature. Polytanol shows (2000)
about 5 % decrease in the active substance con- PHY2005-84
tent. The alteration of the observed physical prop-
erties (appearance, dust content) are negligible
Dust content:
0.20 % (before storage); 0.51 % (after storage).
B.2.2.8.1 |Wettability Not applicable.
(A 2.8.1)
B.2.2.8.2 |Persistent foaming Not applicable.
(1A 2.8.2)
B.2.2.8.3.1 | Suspensibility Not applicable.
(1A 2.8.3)
B.2.2.8.3.2 | Spontaneity of dis- Not applicable.
(INA 2.8.3) |persion
B.2.2.8.4 | Dilution stability Not applicable.
(1A 2.8.4)
B.2.2.8.5 |Dry sieve test max. 0.3 % on 50 um sieve acceptable hlgkdU. (1996)
(1A 2.8.5) PHY2006-702
B.2.2.8.6.1 | Particle size distri- <90 % - 5600 um acceptable Kohler, U. (1996)
(1A 2.8.6) |bution 0.3 % -<50 um PHY2006-702
sieve analysis 16.3% > 10 mm Anonymous (2002)
10.1 % <1 mm PHY2005-86
B.2.2.8.6.2 | Dust content Not applicable.

(IIA 2.8.6)
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Section Study Method Results Comment/ Reference
(Annex Conclusion
point)
B.2.2.8.6.3 | Friability and attri- Not applicable.
(1A 2.8.6) [tion
B.2.2.8.7.1 | Emulsifiability, Not applicable.
(INA 2.8.7) |emulsion stability
and re-emulsifiabi-
lity
B.2.2.8.7.2 | Stability of dilute Not applicable.
(INA 2.8.7) |emulsion
B.2.2.8.8.1 | Flowability Statement Complete flowable; acceptable Kohler, U. (1996)
(INA 2.8.8) particle size 3 ... 12 mm PHY2006-702
B.2.2.8.8.2 | Pourability (rinsa- Not applicable.
(A 2.8.8) | bility)
B.2.2.8.8.3 | Dustability Not applicable.
(lA 2.8.8)
B.2.2.9.1 |Physical compati- Not applicable (no tank mixtures recommended).
(INA 2.9) bility with other
products
B.2.2.9.2 | Chemical compati- Not applicable (no tank mixtures recommended).
(INA 2.9) bility with other
products
B.2.2.10 Adherence and dis- No seed dressing formulation.

(1A 2.10)

tribution to seeds
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Additional information see section B.2.1.

B.2.2.11 Summary and evaluation of data presented under points B.2.2.1 to B.2.2:10

Polytanol is a dark grey gas generating produein(gjes) with a garlicky odour. |t -has neither
explosive nor oxidising properties and it is nagly flammable, but will evolve extremely
flammable gas in contact with water. The resultshef accelerated storage test and the shelf
life test confirm its stability at least for two ams under practical conditions. Its technical

(1A 2.11)

properties indicates no particular problems whesdws recommended.

B.2.3 Referencesrelied on

Annex
point/
reference
number

Author(s)

Year

Title

source (where different from company)
report no.

GLP or GEP status (where relevant),
published or not

BVL registration number

Data
protection
claimed

YIN

Owner

AllA-2.2

Kohler, U.

2004

Relative Density of Polytan@alciumphos-
phide).

not GLP, unpublished

CHE2005-117

CFW

AllA-2.3.1

Anonymous

2006

IIA, 2.3.1, Vapour press(Btatement).
not GLP, unpublished
CHE2006-1172

CFW

AllA-2.3.1

Smeykal, H.

2001

Zinc phosphide: Vapourgsere.
20010674.03
GLP, unpublished
CHE2006-288

CFW

AllA-1.11;
AllA-2.5.1

Berthold, H.J.

1981

Results of the x-ray spectrosctgsts perfor-
med by us on two Polytanol samples.
not GLP, unpublished
CHE2006-1059

CFW

AllA-2.7

Anonymous

1961

Calcium and phosphorous eicathphosphide
engl. transl. of german doc.: Calcium und
Phosphor - calciumphosphid Ca3P2.
Gmelins Handbuch der anorganischen Cher
Calcium, Teil B - Lieferung 3 System-nummg¢
28,1115-1119
not GLP, published
CHE2006-1132

! N

nie,
Br

AllA-2.8

Schldsser, W.

198

) Octanol/water partitiorefficient of PH3,
Engl. transl. of German doc.: Octanol-Wass
Verteilungskoeffizient von PH3.

05011

not GLP, unpublished

CHE2005-1895

CFW

! Only notifier listed
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Annex
point/
reference
number

Author(s)

Year

Title

source (where different from company)
report no.

GLP or GEP status (where relevant),
published or not

BVL registration number

Data

protection
claimed

YIN

Owner

AllA-1.11;
AllA-2.9.1

Martens-
Menzel, R.

2000

Report about the Gas Development from S¢
Fumigants

Containing Phosphides.

GLP, unpublished

CHE2005-113

Dil

CFW

AllA-2.9.2;
AllA-2.10

Calvert, J.,
Pitts, J.

1966

Photochemistry - The Interaction of Light wi
Simple Molecules.

not GLP, unpublished

CHE2005-119

th

CFW

AllA-2.9.2

Noyes, W.A,,

Leighton, P.A.

1966

The Photochemistry of Gases - Absorption
Polyatomic Molecules.

not GLP, published

CHE2005-120

AllA-2.10;
AllA-7.2.2

Fritz, B. et al

1982

Laboratory kinetic investigatsoof the tro-

pospheric oxidation of selected industrial emis-

sions.

Physico-Chemical Behaviour of Atmospheri¢

Pollutants, 1982, 192-202
not GLP , published
LUF2002-39

AllA-2.11.1

Karl, W.

1983

Calcium phosphide - "Polytdh engl. transl.
of the german doc: Calciumphosphide - "Po
tanol”.
not GLP, unpublished
CHE2006-1136

CFW

AllA-2.11.1

Schlieper

1986

Determination of flammatyilof polytanol;
engl. transl. of the german doc: Beurteilung
Brennbarkeit von Polytanol.
not GLP, unpublished
CHE2006-1137

der

CFW

AllA-2.11.2

Moller, M.

2007

Auto-flammability A.16 (Sumls - determinati-
on of relative self-ignition temperature)
GLP, unpublished

CHE2007-406

CFW

AllA-2.13;
AllA-2.15

Luth,B.

2004

Classification of product "Polytanaoi“gccor-
dance with method EC A.14 - Explosive Pro
perties and method EC A.17 - Oigihg Pro-
perties (Solids).
not GLP, unpublished
CHE2005-121

CFW

AlllA-2.3

Karl, W.

1983

Calciumphosphid - Polytanol.
not GLP, unpublished
PHY2006-700

CFW

AHIA-2.3

Karl, W.

1983

Calciumphosphid - Polytanol.
not GLP, unpublished

PHY2005-78

CFW
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Annex Author(s) Year| Title Data Owner
point/ source (where different from company) protection
reference report no. claimed
number GLP or GEP status (where relevant),
published or not
BVL registration number Y/N
AlllA-2.3 Moller, M. 2007 | Auto-flammability A.16 (Sotlis - determinati- Y CFW
on of relative self-ignition temperature)
GLP, unpublished
CHE2007-406
AlllA-2.3 Schlieper 1986 Beurteilung der Brennbarkein Polytanol. N CFW
not GLP, unpublished
PHY2006-701
AlllIA-2.4.2; | Kohler, U. 1996| 1. Information on the physical chéeastics N CFW
AlllA-2.6.2; of the substance, 2. Flowability.
AlllA- not GLP, unpublished
2.8.6.1; PHY2006-702
AlllA-
2.8.6.3;
AlllA-2.8.8.1
AlllA-2.6 Walter, D. 2007| Pour and tap density of Ralyol Y CFW
GLP, unpublished
PHY2007-210
AlllIA-2.7.1; | Martens- 2000| Report of Examination 98/2 Y CFW
AlllIA-2.7.3; | Menzel, R. (Storage Stability-of Polytanol Pellets).
AlllIA-2.8.6.2 98/2
GLP, unpublished
PHY2005-84
AlllIA-2.7.1; | Martens- 1998| Reportof Examination 98/1 Y CFW
AlllA-2.8.6.2 | Menzel, R. (Storage Stability of Polytanol Pellets).
98/1
GLP, unpublished
PHY2005-83
AlllA- Anonymous 2002 Particle size distribution. N CFW
2.8.6.1; not GLP, unpublished
AlllA- PHY2005-86
2.8.6.2;
AlllA-2.8.6.3

Codes of owner

CFW:

Chemische Fabrik Wiilfel
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B.3 Data on application and further information

B.3.1 Data on application relevant to the active substare (Annex IIA 3;1
to 3.6)

B.3.1.1 Function

Calcium phosphide is a rodenticidal active substagnccontrol rodents and moles (and other
non-rodent vertebrates).

B.3.1.2 Effects on harmful organisms

The lethal concentration for animals appears teelaed to both the time of exposure and the
concentration of phosphine. At the intended appbeoarate, -death of burrowing animals
usually occurs within 2 days, although a secondiegton may be required to control any
surviving animals.

B.3.1.3 Field of use

Rodenticide in the field (cropland and non-croplarndations).

B.3.1.4 Harmful organisms

The good biological efficacy of Polytanol pellegamst the target animals such as common
field mouse, European mole and water vole was dstrated in large scale field trials.

B.3.1.5 Mode of action

Phosphine is highly toxic; it.can easily kill inlagvely low concentrations. Because of this,
the gas is used for pestcontrol by fumigation. faom use, it is often sold in the form of
aluminium phosphide, calcium phosphide or zinc phate pellets, which yield phosphine on
contact with atmospheric water or rodents stomaxt. alhese pellets also contain other
chemicals which evalve ammonia which helps to redbe potential for spontaneous ignition
or explosion of the’phosphine gas. They may alstaio other agents, such as methanethiol,
to give the gas a.detectable garlic smell to hedpwvagainst its presence in the atmosphere.

B.3.1.6 Information on the occurrence or possible occurrene of the development of
resistance and appropriate management strategies

The lack of development of resistance in the taogganisms to this plant protection product
is assumed to be related to the inorganic natutieeoctive substance.
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B.3.2 Data on application relevant to the plant protectim product (Annex
A 3)

B.3.2.1 Field of use envisaged

Rodenticide in the field. Polytanol is an effectpm®duct for voles and moles control.

B.3.2.2 Effects on harmful organisms

Polytanol is a rodenticide fumigant containing 18 dlcium phosphide as a granular
formulation for the control of voleg{vicola terrestris) and molesTalpa europea). It is sold
unformulated as the technical active ingredient] erus the composition of the formulation
and the technical active ingredient are the saee risference: Document K, Section 1, Annex
lIA, point 3).

The following rodenticide products which contaidcaam phosphide and manufactured by
the sponsor are registered or are under developioerggistration:

Product Code*| Calcium phosphide other active substances
conc.[g/kg]
Polytanol GE 180 none

*. codes assigned by BBA, Braunschweig, Germany

The good biological efficacy of .Polytanol pelletgamst the target animals common field
mouse, the European mole and the water vole, régplgc was demonstrated in large scale
field trials.

B.3.2.3 Details of intended use

The existing and intended use of Polytanol is tregation of agricultural crops, vegetable,
fruit and ornamental growing and grassland agadethage by water volesArvicola
terrestris) and . common volesMicrotus arvalis). These voles are widely spread harmful
organisms in-all types of cultivations and damagts by eating roots, bulbs and seeds.
Little damages of bark attracted the voles andwgated their gnawing activity. Due to their
high fertility, the voles can easily accumulate aadse extensive damage in cultivations.

Polytanol is a high effectively product againstesl
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Table B.3.2-1: Field trial to the efficacy of Polytaol (calcium phosphide) against
voles @rvicola terrestris) in comparison with reference products
Substance Number of voles trapped Efficacy in
[%]
Temoin 57 -
Bromadiolone 9 84
Polytanol (PH) 11 81

The biological efficacy of Polytanol pellets agaiAsvicola terrestris andMicrotus arvalis in
grassland, winter wheat and winter rape is good.géneral use the dosage applicated must
be raised. The proposal dosages for target anianals

Arvicolaterrestris
Microtus arvalis

0.5 kg/ha
0.2 kg/ha.

Polytanol is a high effectively product against el

Table B.3.2-2: Field trial to the efficacy of Polytaol (Calcium phosphide) against
moles (Talpa europaea L.) in comparison with reference products
Essay-Boujaillers Essay L"Hopital du
Location (25) rosbois
(25
Number of Efficacy Number of Efficacy
Reference product: moles moles
trapped [%0] trapped [%0]
Sovitaup 3 84 4 73
Polytanol 4 79 4 73
Temoin 19 - 15 -

B.3.2.4 Application rate

The useful recommended mode of application is atate of 8 g/tunnel (21 pieces

granule/tunnel)..Depending on the context of ir#egh, this is considered to correspond to a

maximum field;application rate of 8 - 10 kg/ha.

B.3.2.5 _Concentration of active substance in material used

Concentration in Polytanol: 18 % calcium phosphide
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B.3.2.6 Method of application

Polytanol is a ready-to-use solid granule for oatdapplication. Its practical use ‘is in
agricultural crops, on grassland, in vegetable fanid growing, in ornamental growing , in
domestic and amateur gardening against damagerbgnoa voles Arvicola terrestris) and
moles {Talpa europaea) by covered application. It will be marketed ir12bg can, 2509 can,
500 g can, 1 kg can and 5 kg can.

B.3.2.7 Number and timing of applications and duration of potection

Character Annotation

Application rate 8 g per run corresponding to 8 kg/ha

(open application): (18.0 % as, correspondingto 1.8 kg as/ha)

Application: covered

Time of application: if required

Maximum number of in general 1 application. Repetition of application

treatments and interval: only, if after 2-4:days moles and voles holes &le $
inhabited.

B.3.2.8 Necessary waiting periods or other precautions toveid phytotoxic effects on
succeeding crops

No impact on succeeding crops is to be expecteatiparstudies were conducted, since there
is no danger that significant residues (> 5 % @& #pplied active substance as a total of
unchanged calcium phosphide and-its relevant mktabor degradation product) remain in
soil or in plant materials up to sowing or plantinge of succeeding crops and which could
lead to any residues at harvest. Instead, basedoibndegradation studies with calcium
phosphide, it is expected that degradation willcbenplete within approx. 4 - 5 days after
contact with soil (if any).

B.3.2.9 Proposed instructions for use

See Document C (all national labels are listed ot ) and the attached GAP of representa-
tive and intend crops (Document D).
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B.3.3 Summary of data on application

B.3.3.1 List of uses evaluated for Annex-l-inclusion

Crop Member Product F Pests or PHI | Rem
State name G | Group of pests ) o Applicati t treatment (days) | arks:
and/or or or controlled Formulation Application pplication rate per treatmen
situation Country ! o
(© (m)
(b)
@
Type| Conc. method growth | . -number interval kg as/hL | water L/ha kg as/ha
of as kind stage &[> min max | between
season applicationd min max| min max min max
(k) (min)
(d-f) () (t-h) 0
Vegetables Germany Polytanol F Arvicola GE | 180 Covered All If without 8 g/run | Not 1.44 kg Not
(NNNWW) terrestris g/kg application | stages| required waiting- applicable as/ha requi
Fruit (ARVCTE), With_ time (min. 8 kg | red
(NNNOO) ancillary product/ha)
Ornamental (Northern Tal tools  (e.g.
Plants europe) pa drop  gun,
europaea drop tube) 1.8 kg as/ha
(NNNz2z)
. (TALPEU) (max 10 kg
Agricultural
Crops product/ha)
(NNNAC)
Grassland
(NNNFW)
Remarks: (@) For crops, the EU and Codex classifications (bsktinuld be used; where relevant, the use (i) glkgorg/L
situation should be describeeld. fumigation of a structure) 0] Growth stage at last treatment (BBCH MonographwindStages of Plants, 1997, Blackwell,
(b) Qutdoor or field use (F), glasshouse applicationq@ndoor application (1) ISBN 3-8263-3152-4), including where relevant, mfation on season at time of application
(c){ eg. biting and suckling insects, soil born insect$iafdungi, weeds The minimum and maximum number of application gussinder practical conditions of use
(d) eg. wettable powder (WP), emulsifiable concentrate)(E@anule (GR) (k)  must be provided
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(e) GCPF Codes - GIFAP Technical Monograph No 2, 1989 PHI - minimum pre-harvest interval
(f)  All abbreviations used must be explained (0] Remarks may include: Extent of use/economic impoe#estrictions
() Method,eg. high volume spraying, low volume spraying, spragddusting, drench (m)

(h) Kind, eg. overall, broadcast, aerial spraying, row, indiatiplant, between
the plants - type of equipment used must be inditat

“Uses for which the risk assessment can not beument are marked grey.
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B.3.4 Further information on the active substance (AnnexIA 3.7 to 3.9)

B.3.4.1 Recommended methods and precautions concerning haim, storage, trans-
port or fire (Annex Il1A 3.7)

References: Kohler, U. (2004), Health and Safetta[3neet —Polytanol-, (CHE2005-127)

B.3.4.1.1 Handling

Information on safe handling:

Ventilation: General ventilation adequate. LEV may fequired in con-
fined environments. Prevent dust and gas prolitamat
Prohibited procedures and Water sprays

equipment:
Temperature range: 0-30 °C
Humidity range: Avoid damp or humid conditions. Caxttwith water liberates

toxic extremely flammable gas.
Precaution against static dis-Yes

charge:
Fire and explosion preven- Avoid damp or humid conditions, dust and gas foromat
tion: Clean up dust collections.

Personal Precautions:

Industrial hygiene: Wash hands, face and exposedlsifiore breaks and imme-
diately after handling the product. Do not breathst. Avoid
contact with skin or eyes.

Handling: Avoid dust formation in confined areas. &idthandling do not
eat, drink or smoke.
Keep away from: Food, drink and animal stuffs, waaerds, oxidising agents.
Irritating to: Skin and eyes. (Wear suitable pratextlothing and gloves.)
Personal protective equip- Respirator:  respirator with P2-B3 gas filter
ment: Eyes: goggles, face-shield
Hands: chemical resistant gauntlet gloves
Other: protective suit or coveralls and apron, rubbe
boots
Accident: In case of accident or if you fell unwedbek medical advice

immediately (show the label where possible).
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B.3.4.1.2 Storage

Storage: Keep containers tightly closed in a dryplcand well-
ventilated place, out of reach of children and avvagn food,
drink and animal feedings stuffs.

Keep locked up and out of reach of children.
Avoid release to the environment.

Fire: In case of fire, use dry powder or dry san&EVER USE
WATER!
Storage class: 4.3

B.3.4.1.3 Transport

Land transport: ADR/RID and GGVSE
ADR/RID and GGVSE class: 4.3

Classification code: WT2

Packaging group: I

UN-No: 1360

Allowable limit: 20 Kg net

Lower limit: 0 Kg (LQ 0)

Sea transport: IMDG and GGVSea

ADR/RID and GGVSea class: 4.3
IMO Packaging class: I

UN-No: 1360

EmS-No: 4.3-02

MFAG: 205

Propper shipping name: Phaosphide pesticide, sokit t@wontains calcium phosphide
25 %)

IMO labels: 6 Toxic + MARINE POLLUTANT

UK Emergency Action Code: <N/A

Air transport: ICAO/IATAA-DGR

ICAO/IATA class: 4.3

UN/ID No: 1360

Other data:

Postal despatch: Inadmissible (calcium phosphid&p5
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B.3.4.1.4 Fire fighting measures

Important: Substance is stable up to 1600 °C. Comath water will
release toxic and highly flammable gas which isviegathan
air. Use sand or earth bonding for fire-fightingnécessary. If
without risk, remove intact containers from expasto fire.
Keep unopened containers cool.

Specific hazards: Do not contaminate watercourses.
Suitable extinguishers: Dry chemical €0r dry powder of dry sand as suitable for
fire conditions.
Unsuitable extinguishers: Water jet, water sprafpam.
Personal protective equip- Wear self-contained breathing apparatus.
ment: Respirator:  respirator with P2-B3 gas filter
Eyes: goggles, face-shield
Hands: chemical resistant:gauntlet gloves
Other: protective suit or_coveralls and apron, rubbe
boots

Hazardous combustion prod-Oxides of phosphorous, calcium phosphide dust.
ucts:

Special equipment or proce- None

dures for fire fighting:

B.3.4.2 Procedures for destruction or decontamination (Anng IIA 3.8)

B.3.4.2.1 Controlled incineration

The submission of data on contralled incineratidérPolytanol (Calcium phosphide) is not
considered to be required, since the halogen cbrgarot higher than 60 %. In fact, calcium
phosphide is not a halogenated molecule.

B.3.4.2.2 Others

No other methods are‘proposed to dispose of tlieasubstance calcium phosphide.

Unused Calcium phosphide material or other suchtevaisd contaminated materials should
be disposed of as, specified by existing local esteitd federal regulations concerning hazard-
ous waste disposal. In accordance with regulationspecial waste, must be taken after pre-
treatment, to an authorised special waste dispiteal
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B.3.4.3 Emergency measures in the case of an accident (AnnkkA 3.9)

Personal protection meas- Respirator:  respirator with P2-B3 gas filter

ures: Eyes: goggles, face-shield
Hands: chemical resistant gauntlet gloves
Other: protective suit or coveralls and apron;.rubbe
boots
Safety precautions: Avoid dust formation in confireedas. Wear suitable personal

protective equipment.

Environmental precautions: Avoid contaminating wederses. Inform local authority if the
material enters drains, rivers or sewers.

Clean-up procedure: After spilling or leakage: Usespnal protective equipment.
Contain opened packages in containers of a sirmé&erial and
close securely. Protect from water:- Clean up dttaigay by
gently sweeping, scoop or vacuum. Avoid creatingt ailouds
or contact with water. Do not flush with water. 8&abinto suit-
able marked container for disposal and close surely

B.3.5 Further information on the plant protection product (Annex IlIA 4)

B.3.5.1 Packaging (type, materials, size, etc.), compatility of the preparation with
proposed packaging materials (Annex I11A 4.1)

B.3.5.1.1 Description of packaging (Annex IlIA 4.1.1)

125 g sealed-joint pack, body and.base of polidivgalate, steel tear-off top, gold painted
both sides, exterior painted white, orange-bladhted, HKS 6, RAL 9005. Packaging for use
in domestic gardens (home and allotments sector).

250 g tear-off top pack, size 78/88 mm, steeltiedir-off top, gold painted inside and outside,
opened, base smooth and exterior painted goldaseleupplied, pack polished inside,
however seam covered, body painted white outsidedaal colour printed, black, orange.

500 g sealed-joint pack, body of polished tinplategl tear-off top, gold painted both sides,
exterior painted white, orange-black printed, HKRAL 9005.

1 kg sealed-joint” pack, body of polished tinplateerior polished, steel tear-off top, gold
painted both sides, exterior painted white, oraplgek printed.

Reference-number PHY2005-733

Report; Anonymous (2004)
Gesetz Uber die Beférderung gefahrlicher Guter-
Uberwachung der Serienfertigung von Gefahr-
gutverpackungen - Zulassungsschein Nr. D/BAM 5382\
und D/BAM 5331/1A2W
Chemische Fabrik Wilfel GmbH & Co. KG, Germany
unpublished
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Guidelines None

GLP: No

Results Acceptable

B.3.5.1.2 Suitability of packaging (Annex IlI1A 4.1.2)

Reference number

Report:

Guidelines
GLP:
Materials and methods:

Results:

PHY2005-92

111.12 /90282 111.12/90283

Wienecke, B.-U. and Taegner, W. (2003)

Gesetz Uber die Beforderung gefahrlicher Guter-whehung der
Serienfertigung von Gefahrgutverpackungen-- Zulagsschein
Nr. D/BAM 5330/1A2W und D/BAM 5331/1A2W
Bundesanstalt fur Materialforschung und--prufungl®imBerlin,
Germany

unpublished

None

No

Test item: sealed-joint pack with tear-off top ander packaging
(plastic bag), for packaging of Polytanol (18 % caai
phosphide).

The sealed-joint pack with tear-off top and inmeckaging
(plastic bag) is tight against calcium phosphidcémtable.

B.3.5.1.3 Resistance of packaging material to its contents (hex IlIA 4.1.3)

In an accelerated storage test, no changes in giackavere observed. In accordance with the
report PHY2005-92 it is concluded that the packagmaterial is suitable for packaging and

transport of Polytanol.
Reference number

Report:

Guidelines
GLP:

PHY2005-92

111.12/90282 111.12/90283

Wienecke, B.-U. and Taegner, W. (2003)

Gesetz Uber die Beforderung gefahrlicher Guter-whehung der
Serienfertigung von Gefahrgutverpackungen - Zulagsschein
Nr. D/BAM 5330/1A2W und D/BAM 5331/1A2W
Bundesanstalt fur Materialforschung und -prufungh®imBerlin,
Germany

unpublished

None

No

B.3.5.2. Procedures for cleaning application equipment and mtective clothing (Annex

A 4.2)

The submission of information on procedures foragleg application equipment for the

product Polytanol is not considered to be requisgace Polytanol is placed directly into the
holes of voles with the aid of an ancillary tool ¢e drop tube, drop gun), without the use of
any further equipment which may become contaminated
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B.3.5.3 Re-entry periods, necessary waiting periods or otleprecautions to protect
man, livestock and the environment (Annex Il1A 4.3)

The following safety intervals as defined in AnndA point 4.3 are adequately covered by
information described in chapters mentioned below.
- pre-harvest interval for each relevant crop
see chapters B.7.4 and B.7.10
- re-entry period for livestock to areas to be gthz
see chapters B.7.4 and B.7.10
- re-entry period for man to crops, building or sgatreated
see chapter B.6.14
- withholding period from animal feeding stuffs
see chapters B.7.4 and B.7.10
- waiting period between application and handlmgréated products
see chapters B.7.4 and B.7.10
- waiting period between last application and s@won planting.succeeding crops
see chapter B.3.2.8.

B.3.5.4 Recommended methods and precautions-concerning haimy, storage trans-
port or fire (Annex 11l 4.4)

Reference:
Kohler, U. (2004), Health and Safety Data Sheet &d155 EEC — Polytanol, CFW,
(CHE2005-127)

Information on handling and storage;

Handling. Avoid contact with skin, eyes and clothingork with local
exhaust or with breathing protection (combinatidterf. type
P2-P3), wear protective gloves and safety gog@lesnot eat,
smoke or drink during work with the substance.

Avoid all contact with eyes, mouth or skin.
Avoid raising dust.
Maintain strict personal hygiene measures.

Storage: Store separated from water and moistuocee $he substance
in a cool and dry place. Keep container dry. Keely o the
original container. Keep it in a well-ventilatedorn. Wear
suitable protective clothing and gloves. In casaadfident or
feeling unwell seek medical advice immediately (ghthe
label where possible).
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Transport information:

Road-/rail transport acc. to ADR/RID:

Class: 4.3

UN No.: 1360

Packing Group: I

Description of goods: calcium phosphide
Number/letter: 18 a

Gross mass acc. RN10011 and RN 10012
GGVS: 20 kg

Sea transport acc. to IMDG-Code:

Class: 4.3

UN No.: 1360

Packing Group: I

Proper shipping name: calcium phosphide
Page: 4338

EmS-Code: Not stated

MFAG: 601

Air transport acc. to IATA-DGR/ICAO-TI:

Class: 4.3

UN No.: 1360

Packing Group: I

Proper shipping name: calcium phosphide

Sea transport and packagirg.2
instructions:

Further data:
Dispatch by post not permitted.

Risk from fire:

Fire hazards: Not flammable, but forms flammable gasontact with wa-

ter or acidic aqueous media.

Extinguishing media: Extinguish media are dry powdedry sand. Aqueous agent

must not be used for safety reasons.

Special fire fighting proce+ire fighters should use self-contained breathiggigment

dures: and special protective equipment for fire fighting.

Fire and explosion hazards:  Special hazards from sthiestance itself, its combustion
products or from its vapours. Risk of formationtokic py-

rolysis products.

Environmental protection: Calcium phosphide is tofac mammals and fish. The de-
composition occurs via oxidation finally to phosf#sa Due to
its toxicity to aquatic organisms, do not let caini phosphide

enter the water environment or sewage systems.
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Protective clothing and equipment:

General: Take into account the usual safety measarelsemical han-
dling. Keep away from food and feed stuff. Whenngsido
not eat and drink. Misuse can cause adverse efbectealth.
After work careful washing of skin.

Hand protection: Protective gloves (plant protedtion

Eye protection: Avoid all contact by eyes.

Skin protection: Avoid all contact by mouth or wakin.

Breathing protection: Do not breath gas. Work wabal exhaust-or with breathing
protection (combination filter: type P2-P3)

Evaluation of suitability No study or specific information on the effectivesef PPE

and effectiveness of protegds available. However, in view of the preparatiom an con-

tive clothing and equipmensideration of the toxicological properties of thetige sub-

under realistic conditions:  stance, no particular requirements in excess ofdsta ex-
pectations are considered to be given.

Procedures to minimise the generation of waste:

Unused calcium phosphide material or other sucheaasd contaminated materials should be
disposed of as specified by existing local, staig f@deral regulations concerning hazardous
waste disposal. In accordance with regulationssfuecial waste, must be taken after pre-
treatment, to an authorised special waste disitgal

Combustion products generated in the event of fire:
In the event of fire and/or explosion, phosphoroxisles and phosphine may be formed.

B.3.5.5 Emergency measures in case of an accident (AnnexAl4.5)

Eye contact: In case of contact with eyes, rinse ealately with water for
several minutes, remove contact lenses if easibgipte and
obtain medical aid at once.

Skin contact: In case of contact with skin, remowe&taminated clothing
and wash affected area with soap and water. Iflswad,
allow water to be drunk and give 0.1 % solutiorKiMnO,4 or
a CUSQ-solution to drink, induce vomiting only in consg®
persons and obtain immediate medical aid (showymtodbel
or this data sheet, if possible).

Inhalation: If inhaled, remove to fresh air, keepest in half-right posi-
tion and obtain medical aid.
Containment-of spillage: In case of leaking packggiitli contents in similar leak-proof

containers. Dust must be swept and picked up darefith-
out raising dust, filled into suitable containerslaclosed up
tightly.
Decantamination of areas, Refer to “containment of spillages”.
vehicles and buildings:
Disposal of damaged pack- Contaminated material should be treated as hazardaste
aging, adsorbents and other and given to designated disposal sites. Hazardasgsewncin-
materials: eration should be conducted with flue gas cleaning.
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B.3.5.6 Procedures for destruction or decontamination of tle plant protection product
and its packaging (Annex I11A4.6)
B.3.5.6.1 Possibility of neutralisation

No information submitted.

B.3.5.6.2 Controlled incineration

Justification for non-submission:

The submission of data on controlled incineratiériPolytanol (calcium phosphide) is not
considered to be required, since the halogen cbrgarot higher than 60 %. In fact, calcium
phosphide is not a halogenated molecule.

Detailed instructions for safe disposal of the planprotection-product and its packaging:
See above.

B.3.5.6.3 Methods other than controlled incineration:

Unused calcium phosphide material or other suchenssd contaminated materials should be
disposed of as specified by existing local, staig f@deral regulations concerning hazardous
waste disposal. In accordance with regulationssfmecial waste, must be taken after pre-
treatment, to an authorised special waste disitsal

B.3.6 References relied on

Annex Author(s) Year| Title Data Owner
point/ source (where different from company) protection
reference report no. claimed
number GLP or GEP status (where relevant),
published or not
BVL registration number YIN
AllA-3.7; Koéhler, U. 2004| Health and Safety Data Sheet acd.3BLEEC N CFW
AlllA-4.4; - Polytanol.
AlllIA-4.6.1 not GLP, unpublished
CHE2005-127
AlllA-4.1.1 | Anenymous 2004 Gesetz uber die Befordergeéihrlicher Gu- N CFW
ter-
Uberwachung der Serienfertigung von Gefahr-
gutverpackungen - Zulassungsschein Nr.
D/BAM 5330/1A2W und D/BAM
5331/1A2W.
not GLP, unpublished
PHY2005-733

! Only notifier listed
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Annex Author(s) Year| Title Data Owner
point/ source (where different from company) protection
reference report no. claimed
number GLP or GEP status (where relevant),

published or not

BVL registration number Y/N
AlllIA-4.1.2; | Wienecke, B.- |1998| Gesetz uber die Beforderung gefahrlicher Gi- N CFW

AlllA-4.1.3 | U., Taegner, W

ter- Uberwachung der Serienfertigung von
Gefahr-gutverpackungen - Zulassungsschei
Nr. D/BAM 5330/1A2W und D/BAM
5331/1A2W.

[11.12 /90282 111.12/90283

not GLP, unpublished

PHY2005-92

Codes of owner

CFW: Chemische Fabrik Wiilfel
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B.4 Proposalsfor the classification and labelling

B.4.1 Proposalsfor the classification and labelling of the active substance
(Annex | A 10)

Active Substance: Calcium phosphide

The following is proposed in accordance with thedaclassification and labelling guidance
under Directive 67/548/EEC (i.e. in the"™28TP published as Directive 2004/73/EC):

Hazard symbol: T+ N F

Indication of danger: Very Dangerous for the Highly flammable
toxic environment

Risk phrases: R 15/29 Contact with water liberatgetextremely

flammable gas.

R 28 Very toxic if swallowed.
R 32 Contact with acids liberates very toxic gas.
R 50 Very toxic to aguatic organisms.

Additional proposal of the RMS:

Hazard symbol: Xn

Indication of danger: Harmful

Risk phrase: R 21 Harmful in contact with skin.
Phosphine

The following is proposed in accordance with thtedaclassification and labelling guidance
under Directive 67/548/EEC{i.e. in the"™28TP published as Directive 2004/73/EC):

Hazard symbol: T+ N F+
Indication of danger: Very toxic Dangerous for the Extremely flammable
environment

Risk phrases: R12-17 Extremely flammable, Spontartgdlasnmable
in air
R 26-34 Very toxic by inhalation
Causes burns.
R 50 Very toxic to agquatic organisms.

Justification

The proposed classification as N and R50 is basedquatic toxicity data for the active
substance resulting in a k§&on fish of 0.065 pg/L.
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B.4.2 Proposalsfor the classification and labelling of preparations (Annex
[I1A 12.3 and 12.4)

Preparations

Notifier Preparation
Chemische Fabrik Polytanol Gas generating product
Wilfel GE as pellets

The following is proposed in accordance with Dinextl 999/45/EC:

Hazard symbol: T N F
Indication of danger: Toxic Dangerous for the Highly flammable
environment

Risk phrases: R 15/29  Contact with water liberatggi@xtremely
flammable gas.
R 21 Harmful in contact with skin.
R 25 Toxic if swallowed.
R 32 Contact with acids liberates very toxic gas.
R 36 Irritating to eyes.
R 50 Very toxic to aquatic organisms.

Justification

Although some studies are only considered suppleaneor insufficient to make a decision
regarding the respective classification/labellitttg overall information to metal phosphide
containing preparations (see alse DAR of aluminpinosphide) is considered sufficient to
assess the preparations and for the sake of ammlédre and protection no further studies
should be required. Based on-the amount of pureeaictgredient in Polytanol the acute oral
toxicity was tested to be “toxic if swallowed” (RBR With respect to the similarity of all
phosphine generating formulations in discussiore RMS proposes the above listed
additional classification/labelling also for Polytd. The proposed classification with regard
to the environment is based on aquatic toxicitydat the active substance and its content in
the preparation.

B.4.3 Referencesrelied on

No references submitted.
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B.5 Methods of analysis

B.5.1 Analytical methods for formulation analysis (AnnexIIA 4.1; Annex
A 5.1)

B.5.1.1 Methods for the determination of pure active substace in the active substance
as manufactured (Annex I1A 4.1)

References

Kohler, U. (2001), Modified WHO/SRT/Method -Volumiet determination of phosphine-
CFW, (CHE2005-128)

Kohler, U. (2001), Specificity, linearity, accuraagpeatability; enclosure to IlIA, point 4.1,
CFW, (CHE2006-1138)

Martens-Menzel, R. (2000), Validation of the Detaration of Phosphine in Air by Means of
IR Absorption Spectrometry, CFW, (CHE2005-115)

Asworth, R. (1970), CIPAC-Methode, CFW, *69/1/(M)/CIPAC Handbook, Vol. I, Cam-

bridge, UK, pp. 703-705, 1970, (CHE2005-129)

Kiefer, R. (2006), Determination of calcium phosgsiand six impurities in five batches of
calcium phosphide technical, CFW, (CHE2006-1128)

Martens-Menzel, R. (2000), Translation of importpatts from 3th draft VSG GC 81, CFW,
(CHE2006-1171)

Martens-Menzel. R. (2001), Report of Examinationl08Quantitative Chemical Analysis of
Polytanol Pellets, CFW, (CHE2005-170)

Principle of the methods (phosphine)

Gas volumetry:

For the volumetric determination of the contentcafcium phosphide the pellets are finely
ground in a mortar. An exact amount of calcium jpinide is weighed into a volumetric flask.

The flask is attached to a gas absorber filled W6 sulphuric acid which was previously
evacuated. Air is removed from the volumetric flagitaining the sample and a magnetic
stirrer. Finally 10 % sulphuricracid is added dimpdrop and a strong gas formation begins.
After 24 hours the gas volume is read. Temperaairgressure and fluid pressure of the sul-
phuric acid are determined and the content of gadghosphide is calculated.

IR and GC-MS:

After the development of phosphine under the imfluee of constant atmospheric humidity
from the technical calcium phosphide the phospbm@ent was determined by IR and GC-
MS measurements. The IR measurements were perfaitredvavelength of 9.5 um, a path
length of 21.75'm and a geometric slit of 1 mm. G@MS analyses were conducted using a
Chromapack Plot fused silica capillary (25 m x 0n3@; coating Poraplot Q) with helium as
carrier gas:and MS detection at 200 °C.

Titration:

The c«content of calcium phosphide in the technicdtihes was determined by hydrolysis of
the-test items in sulphuric acid. The releasingsphine reacts with mercury chloride to gen-
erate hydrogen chloride. The amount of hydrogeorald¢ was determined by titration with
sodium hydroxide.
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Equation of reaction:

CaP, + 3HO=2PH + 3 CaO

2 PH; + 6 HgChL = 2 P(HgCI} + 6 HCI
6 HCI + 6 NaOH = 6 KD + 6 NaCl

The calcium phosphide content in weight-% was dated by the following equation:

-V (304
W
with:
R Amount of CgP,in weight-%
\% Volume of 0.1 N sodium hydroxide solution consuhfieL]
W Sample weight of calcium phosphide [mg]
Findings:
Table B.5.1-1 Validation data for the determinationof phosphine in the technical
material
linearity (linear | Precision — repeat; interference
between), Corr| ahility (%RSD)
Coeff.
phosphine (volu- | Not linear because| 3.8 (n = 10) No interferencé*
metric) outgassing of phos

phine is depending
on humidity’and
outgassing time.

phosphine 0 —1000 pL/L 2.9 for 250 pL/L No interference®
(R) 0.999 (n =5)

3.2 for 1000 pL/L

(n=5)
phosphine 1000 pL/L* 0.7-16.1 for 0.6- No interference *
(GC-MS) 1.9 ug/g

(n=5)
phosphine 0.988* 7.7 for 17.7 % No interference*
(titration) (n=5)

*1 The described method is considered suitably spdmicause the development of other gases is infp@ss

*2 The accuracy of the method was demonstrated byadson between the IR and GC-MS results. The maxi-
mum relative difference of the IR results relatedhe GC-MS results was calculated to 15 %.

*3 The*“calibration is performed using a gas mixtuith & well-known volume percentage of phosphindén
lium, e.g. about 1000 pL/L. Because of the gooddnity of the GC-MS determination itself it is saiént to
calibrate with one concentration near the contetié sample.

*4-The regression coefficient was calculated by RM the data of a recheck of the analytical mdtlath
zinc phosphide. Five different amounts of zinc gitade were measured and compared the actuallylfoun
amount of zinc phosphide (recovery 94.4 %; RSD%4)9The regression coefficient was calculated fram
data by RMS.
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® A maximum RSD of 1.71 % is proposed by the Harwdjuation to be acceptable for an analyte comtent
20 %. Regarding the difficulty in preparing a horangous analytical sample - the test item is flantenalith
traces of air humidity - the obtained RSD of 7.7a#@ mean analyte content of 17.7 % can be redadec-
ceptable.

The specificity of the IR method was demonstratgat increasing signal at increasing phos-
phine amounts.

Conclusion
The methods are acceptably validated and alloveterthine phosphine in the technical mate-
rial.

CIPAC method:
The CIPAC Method for technical zinc phosphide (Ma9#1/(M)/1) was modified for calcium
phosphide.

Principle of the method (calcium)
Firstly, the phosphine is released by the reactih water. Calcium is then determined by
AAS (atomic absorption spectroscopy) with air alestg flame at 339.9 nm.

Findings:
Table B.5.1-2 Validation data for the determinationof calcium in the technical ma-
terial
linearity (lin- | precision -©- Accuracy interference
ear between)| repeatability (n=5)
Corr. Coeff. | (%RSD) fortification | mean recov-
level ery
(9/kg) (%)
Calcium (1200- 15 0.15-0.25¢g 99 % L
(AAS) 700 mg/L)
1.000

*1The identity of the elements-was verified by meaiithe element specific absorption wavelengths.

Conclusion
The method is acceptably validated and allows terdene calcium in the technical material.

Principle of the:method (calcium)

The inorganic impurities were determined after aligag the homogenised test items in a
mixture of hydrochloric acid and nitric acid (21wy), followed by ICP-AES. The quantifi-
cation was carried out by external standard cdldmgpeak intensity).

Quantification wavelength

Calcium: 315.889 nm
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Findings:
Table B.5.1-3 Validation data for the determinationof calcium in the technical ma-
terial
linearity (linear | precision - repeat; interference
between), Corr| ability (%RSD)
Coeft.
Calcium (1-200 pg/mL) 3.7 (conc. 59 %) | **
(AAS) 1.0000 for 5 sub samples

*1The identity of the elements was verified by meairthe element specific absorption wavelengths.
*2 The RSD value is too high according to Horwitz &ipn but is regarded as acceptable because difthe
culty in preparing a homogeneous analytical sarfthketest item is flammable with traces of air hdity).

Conclusion
The method is acceptably validated and allows terdgne-calcium in the technical material.

B.5.1.2 Analytical methods for the determination of the acive substance in plant pro-
tection products (Annex I11A 5.1.1 and:5.1.3)

References

Kohler, U. (2001), Modified WHO/SRT/Method -Volumiet determination of phosphine-
,CFW, (CHE2005-128)

Kohler, U. (2001), Method of analysis-for pure aetsubstance in technical material, CFW,
(CHE2006-1140)

Martens-Menzel, R. (2000), Validation of the Detaration of Phosphine in Air by Means of
IR Absorption Spectrometry, CFW, (CHE2005-115)

Kiefer, R. (2006), Determination of calcium phosgsiand six impurities in five batches of
calcium phosphide technical, CFW, (CHE2006-1128)

Asworth, R. (1970), CIPAC-Methode, CFW, *69/1/(M)/CIPAC Handbook, Vol. I, Cam-
bridge, UK, pp. 703-705, 1970, (CHE2005-129)

General remark:
The formulation is identical with the technicaligetsubstance. Therefore the same analytical
methods as used for the active substance as mamai@dcan be applied.

Principle of the’method

Gas volumetry:

For the volumetric determination of the contentcafcium phosphide the pellets are finely
ground in“a mortar. An exact amount of calcium pinide is weighed into a volumetric flask.

The flask is attached to a gas absorber filled W6 sulphuric acid which was previously
evacuated. Air is removed from the volumetric flagitaining the sample and a magnetic
stirrer. Finally 10 % sulphuric acid is added dimpdrop and a strong gas formation begins.
After 8 hours the gas volume is read. Temperatirepressure and fluid pressure of the sul-
phuric acid are determined and the content of gadg@hosphide is calculated.
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Titration:

The content of calcium phosphide in the technicdties was determined by hydrolysis: of
the test items in sulphuric acid. The releasingsphine reacts with mercury chloride to gen-
erate hydrogen chloride. The amount of hydrogeorald was determined by titration with
sodium hydroxide.

Equation of reaction:

CaP, + 3HO =2 PH + 3 CaO

2 PH; + 6 HgChL = 2 P(HgCI} + 6 HCI
6 HCI + 6 NaOH = 6 KD + 6 NaCl

The calcium phosphide content in weight-% was dated by the following equation:

R= v (304
w
with:
R Amount of CgP,in weight-%
\% Volume of 0.1 N sodium hydroxide solution consuhfieL]
W Sample weight of calcium phosphide [mg]
Findings:

Table B.5.1-4 Validation data for the“determination of calcium phosphide in the
plant protection product Polytanol

Specificity/ in- | Linearity Accuracy Repeatability
terferences (R?) fortification | mean re- (%)
level covery
Gas demonstrated; ndNot linear be;Not stated Not stated 3.8 (n=10)
volume- |interferences® |cause outgassing
try of phosphine is

depending on
humidity and
outgassing time.

titration | demonstrated; nN®.988> Not stated | Notstated | 7°7 for 17.7 %
interferences * (n = 5)

*1 The describedmethod is not considered suitatégifip because the development of other gasespessi-
ble.

"2 The regression coefficient was calculated by RMif the data of a recheck of the analytical methitti zinc
phosphide. Five different amounts of zinc phosphigere measured and compared the actually found
amount-of zinc phosphide (recovery 94.4 %; RSD%)9The regression coefficient was calculated fram
datachy RMS.

" A maximum RSD of 1.71 % is proposed by the Harwdjuation to be acceptable for an analyte comtent
20 %. Regarding the difficulty in preparing a horangous analytical sample - the test item is flanterafth
traces of air humidity - the obtained RSD of 7.A2& mean analyte content of 17.7 % can be regasiad-
ceptable.
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Conclusion
The methods are not acceptably validated. Validadiata for the accuracy are missing.

Principle of method (IR and GC-MS):

After the development of phosphine under the imfuge of constant atmospheric-humidity

from the technical calcium phosphide the phospli@ent was determined by IR and GC-

MS measurements. The IR measurements were perfaitrgedvavelength of 9.5 um, a path

length of 21.75 m and a geometric slit of 1 mm. G@MS analyses were conducted using a
Chromapack Plot fused silica capillary (25 m x 0m3@&) with helium as carrier gas and MS

detection at 200 °C.

Findings:

Table B.5.1-5 Validation data for the determinationof calcium phosphide in the
plant protection product Polytanol

Specificity/ in- | Linearity Accuracy Repeatability
terferences (R?) (n-= 5-10) (n =5)
fortification | mean recov-| (%)
level ery
(P9) (%)
IR demonstrated; np0.999 (non- Not stated Not stated 2.9 (250 pL/L)
interferences* |linear) 3.2 (1000 pL/L)
(conc. 0 — 1000
pL/L)
GC-MS | demonstrated; noL000 pL/L* 10-113 103.5% 0.7-16.1
interferences (0.6-1.9 png/g)

*1 The specificity of the IR method was demonstratgan increasing signal at increasing phosphineuaiso

*2 The calibration is performed using a-gas mixtuithw well-known volume percentage of phosphindén
lium, e.g. about 1000 pL/L. Because’of the gooddrity of the GC-MS determination itself it is soiént to
calibrate with one concentration near the contetiié sample.

*3 The mean recovery was calculated by RMS.

Conclusion
The GC-MS method is sufficiently validated. For tRemethod validation data for the accu-
racy are missing.

CIPAC method:
No existing CIRPAC method was found. The CIPAC mdthar technical zinc phosphide (MT
*69/1/(M)/1) was modified for calcium phosphide.

Principle of the CIPAC method:
Phosphine, liberated from calcium phosphide by,asiébsorbed in mercuric chloride solu-
tion to-yield mercuric phosphochloride according tbllowing reaction scheme:

PH; + 3 HgCh — P(HgCly+ 3 HCL

The mercuric phosphochloride is subsequently ogdliey a known amount of iodine ac-
cording to the reaction:



-59 -
Calcium phosphide — Annex B.5: Methodes of analysis 12 June 2007

P(HgCls + 4 b+ 4 HO + 4 1 - HsPO, + 3HgL* + 5 H + 3 CI
Finally, the excess is back-titrated with sodiumshlphate standard using starch as indicator.

Conclusion:
A statement for the applicability of the CIPAC madhfor calcium phosphide is missing.

B.5.1.3 Analytical methods for the determination of relevan impurities:and formu-
lants in plant protection products (Annex IllIA 5.1.2 and 5.1.3)

Whether or not relevant impurities must be deteediis under discussion.

B.5.2 Analytical methods (residue) for plants, plant prodicts, foodstuffs
of plant and animal origin, feedingstuffs (Annex 1A 4.2.1; Annex
[1IA 5.2)

B.5.2.1 Plant materials

The definition of a residue in plants is not coesatl to be required, since no residues of cal-
cium phosphide in food or foodstuff of plant origire to be expected.

Reference: Annex lIA, point 4.2.%

Report: Noack, S., Reichmuth, C., Wohlgemuth, R. (1983)aRenship of
phosphine residues after fumigation to concentnatime of expo-
sure and length of storage, Engl. Transl. of Gerdwn: PH3 —
Ruckstande bei Vorratsschutzbegasungen in Abhaeigigin
Konzentration, Einwirkungszeit und Lagerdauer néehBegasung,
published in: Z. Lebensm. Unters. Forsch. 177 8Fp93, 1983;
MET2003-2 + MET2006-452

Guidelines: Not stated

Deviations: Not applicable

GLP: No

Acceptability: The study is considered to be not acceptable.

Materials and Methods:
Test-material: commodities with high fat contemy; crops

Fortified analyte(s): Phosphine, generated frormahium phosphide pellets.

Analyte(s) determined as: phosphine
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Principle of the method: Hazelnuts, soy beans oeawtare fumigated with phosphine ina
special apparatus under defined conditions, engpéeature, humidity. Three test series with
1.3 mg phosphine/lL, 6.5 mg phosphine/L, and 20.5pimgsphine/L, respectively, are“per-

formed. The fumigation time is varied from 1 to ddys. For liberating of phosphine.the tar-

get vegetables are purged with diluted sulphurid ander vacuum. Determination of the

phosphine residues after liberating and collecting gas holder by gas chromatography and
phosphorus sensitive detector.

Findings:

No validated limit of quantification is determindglank values are not reported. Acceptable
chromatograms from samples and blank materialaparopriate calibration graph, individual
recovery data and information on the precisionhefiinethod are not presented. No validated
confirmatory method is presented.

Conclusion:

The dependence of phosphine residues after furaigati dry-crops and commodities with
high fat content on dosage level, exposure time siathge«conditions are investigated and
discussed. A description of the analytical mettogresented. No validation data are submit-
ted. Therefore, the study is considered to be oc@table.

Reference: Annex lIA, point 4.2.1
Annex lIA, point 4.2.4

Report: Martens-Menzel, R. et-al.(1995): Phosphine residu&egetables
after Soil Fumigation-for Rodent Control, Engl. ish of German
doc.: Prifung des Verbleibs von PhosphorwassefRiidckstanden
in Gemusekulturen nach Anwendung von Rodentizidablished
in: Nachrichtenbl. Deut. Pflanzenschutzd., 47, 33%-320, 1995;
MET1999-917 + MET2006-453

Guidelines: Not stated

Deviations: Not applicable

GLP: No

Acceptability: The study is considered to be not acceptable.

Materials and Methods:
Test material: commodities with high water content

Fortified-analyte(s): phosphine developed fromdaihg preparations: Calcium phosphide (
Polytanol, Chemische Fabrik Wilfel, Hannover), prgparation (0.5 g phosphine); Alumin-
ium_phosphide pellets (Wuhlmauskiller, Detia Freghe
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Analyte(s) determined as: phosphine

Principle of the method: The fumigations took platehree kinds of soil with relative high
amounts of sand, clay, and humic substances, masglgclt was performed in the field using
patches with radishes and carrots. Three typeseakaring points are used: a 10 cm distance
to preparation, a cavity in 250 and 500 cm distaogereparation, the underground of soil in
depths of 10, 20, and 30 cm , respectively, abOutr8 distance to preparation.>The fumiga-
tion period was 25 days. Following climatic conalits were measured in underground (10
cm): temperature: 19 + 3 °C, humidity = over 90 Ptiring fumigation samples of air were
taken with a one-way-injector equipped with a stesdle about every hour at several loca-
tions in the soil. For liberating of phosphine thegetables are purged with diluted sulphuric
acid under vacuum. The phosphine was collectedgasaholder. The phosphine in the sam-
ples and the phosphine residues in the vegetaldes determined by-gas chromatography and
phosphorus sensitive detector.

Additional study:

Martens-Menzel, R., Reichmuth, Ch. and Pieritz, {#994): Rickstandsverhalten von
Phosphorwasserstoff in Rettichen und Moéhren nacha8engen zur Bekdmpfung der
WihImaus, published in: Mitt. a. d. Biol. Bundesaihs 301, 1994; MET1999-919 (submitted
as Document K, Section 2, Annex IlIA, point 5.2/ summary of the study by Martens-
Menzel, R. et al.(1995), MET1999-917 and MET2008-4bnglish translation).

Findings:

No validated limit of quantification is determindglank values are not reported. Acceptable
chromatograms from samples and blank materialaparopriate calibration graph, individual
recovery data and information on the precisionhefinethod are not presented. No validated
confirmatory method is presented. After a periodhoée days, the residues of phosphine are
lower than 0.01 mg/kg. With regard to the agricatumethods, it is not necessary to propose
a waiting period.

Conclusion:

Outdoor fumigations with phosphine were performegatches with radish and carrots. After
harvest of the vegetables phosphine residues veteendined in these commodities with high
water content. A description of the analytical noethis presented. No validation data are
submitted. Therefore, the study is considered todiexcceptable.

B.5.2.2 Analytical’'methods (residue) for foodstuff of animorigin

The definition of the residues in food of animabor of calcium phosphide is considered not
to be required, since no residues of calcium phidgpim plants or feed are to be expected,
and therefore any uptake by domestic animals ienticipated.

B.5.3 Analytical methods (residue) soil, water, air (Ann& IIA 4.2. 2 to
4.2.4; Annex IlIA 5.2)

The proposed definition of residues of calcium gdde in soil, water and air is phosphine.
According to the Guidance Document SANCO/825/00 feanalytical methods for determi-
nation of residues in soil are not required bec&iEg is lower than three days.
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B.5.3.1 Analytical methods (residue) for soll

Reference:

Report:

Reference:

Report:

Guidelines:
Deviations:
GLP:

Acceptability:

Annex lIA, point 4.2.2

Koch, E. (1982): Measuring the diffusion of PH3e soil, Engl.
Transl. of German doc.: Messungen des Diffusionssts von PH3
im Boden, April 26, 1982; MET2006-454+MET2005-87
Document K, Section 2, Annex llA, point 4.2.2/01

Koch, E. (1982): Messungen des DiffusionsstromesRig; im Bo-
den, April 26, 1982; MET2005-87

BBA- Leaflet No. 36
Yes
No

The study is considered to be acceptable to demataghe rapid
decomposition of phosphine in soil.

Materials and Methods:
Test material: soil with relative high amounts ahd and a mean humidity of 13.5 %.

Fortified analyte(s): calcium phosphide:(Polytanal: 26 %.

Analyte(s) determined as: phosphine

Principle of the method: In fieldtrials calciumqgdphide (Polytanol) was applicated in under-

ground 5 cm and 10 cm, respectively. A tin case plased on the surface of the soil. After

defined time the air containing in the tin case w&aalysed for its phosphine content. For the

analysis of the gas a Drager gas detector pumDadger tubes for phosphine were used.

Findings:

In the field trials the extension of phosphine @il svas estimated in the horizontal line to

about 30 cm, in vertical line to about 25 cm. Tladf-life period of phosphine was estimated
to 6 — 10 hours, After two days the degradatiophaisphine was completely. The degradation

products are non-hazardous phosphate, e.g. hydapsyite. No validated limit of quantifica-

tion is determined. Blank values are not reportscteptable chromatograms from samples

and blank-materials, an appropriate calibratiorplgrandividual recovery data and informa-
tion on the precision of the method are not presknt
No validated confirmatory method is presented.



-63 -
Calcium phosphide — Annex B.5: Methodes of analysis 12 June 2007

Conclusion:

Phosphine is decomposed completely in soil witl8nh4 According to the Guidance docu-
ment on residue analytical methods SANCO/825/007rewmalytical methods for residue in
soil are not necessary, if the 3values of the active substance and the relevatdabuktes
are lower than three days. Therefore, no analytiegthod is required for the determination of
phosphine in soil.

B.5.3.2 Analytical methods (residue) for water

Reference: Annex lIA, point 4.2.3

Report: Werle, H. (1999): Method validation for the detemation of resi-
dues of phosphine in surface water and potablerywageort No.:
995040303, Biochem GmbH, Karlsruhe,-Germany, unghédt re-
port, December 7, 1999, MET2000-49

Guidelines: Not stated

Deviations: Not applicable

GLP: Yes

Acceptability: The study is considered to be acceptable.

Materials and Methods:
Test material: surface water

Fortified analyte(s): phosphine

Analyte(s) determined as: phosphine

Principle of the method: :Aliquots of 10 mL surfasater were fortified with phosphine at
levels of 0.1 and 1.0 ug/L. All samples were aredysn phosphine using headspace gas
chromatography (headspace volume = 12 mL) with phosus/nitrogen sensitive detection
(NPD).

Findings:

The validated 1imit of quantification in water islOug/L. Blank values are not reported but
chromatograms demonstrate that the blanks areclistibelow 30 % of the LOQ. Acceptable

chromatograms from sample at the LOQ and blank mahtan appropriate calibration graph,

individuabrecovery data and information on thegms®n of the method are presented.

No validated confirmatory method is presented.

Conclusion:

The analytical method for the determination of gifose in surface water is successfully
validated at the drinking water limit of 0.1 pg/Therefore, an additionally validated method
for determination of phosphine in drinking watec@sidered to be not necessary.
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Table B.5.3-1 Validation data of analytical method 95040303 for the determination
of phosphine in water
. Detection Fortification | Average No. of analy-
Reference Matrix method level [ug/L] |recovery [%] RSD [%] ses
Werle, 1999 0.1 77 2 5
MET2000-49 Surface watef GC/PND 1 22 5 5

Reference: Annex lIA, point 4.2.

Report: Shrimali A. (2001) Determination of phosphineccanteation in
water treated with aluminium phosphide bag; JAlddesh Founda-
tion (JRF), Gujarat, India, JRF study no. 3569, éeloer 8,2001,
MET2002-40
additional study, not submitted by the notifier

Guidelines: EPA OPPTS 830.1700

Deviations: Not applicable

GLP: No

Acceptability: The study is considered to-be acceptable for aoatiory purposes.

Materials and Methods:
Test material: drinking and surface water

Fortified analyte(s): phosphine

Analyte(s) determined as: phosphine

Principle of the method: Phosphine is distilledniravater samples by boiling for 30 minutes
in a closed system. Water«wvapours are refluxed avitholer and the expelled phosphine gas is
collected in a receiver flask of known volume. Aftbstillation, a suitable volume of air is
injected into the distillation system, flushing aplyosphine remaining in the gas phase into
the receiver flask. Ambient pressure in the readiesk is then established, the receiver flask
is closed airtight and disconnected from the disgtdn system. An injection sample of known
volume is taken from the receiver flask by meansa asfyringe and the phosphine content in
water sample is determined by Gas Chromatograptty Mame Photometric Detection (GC-
FPD), using external standardisation.

Findings:

The validated limit of quantification in water is10ug/L. Appropriate calibration graphs,
blank values, individual recovery data and informraton the precision of the analytical
method are presented. Chromatograms from sampdeklank materials are missing. No con-
firmatory method is presented.
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Conclusion:

The method is sufficiently validated for quantiticm of phosphine in drinking and surface
water at the limit of quantification of 0.1 pug/LeBpite the missing chromatograms the“study
is considered to be acceptable for confirmatorppses.

Table B.5.3-2:  Validation data of analytical methodfor the determination of phos-
phine in water

reteerce | e [090000 LR ooy o | ROl
wier |CCFPD 7 aoss o = |
Pond water | GC-FPD 2'1 23?1 géﬁ g
MET2002.40 | Rverwater | GCFPD = A NS
Sea water GC-FPD 2'1 2:5152;21 31%2 g
Ground watef GC-FPD 2'1 gggi ig,::’ 55)

B.5.3.3 Analytical methods for air

Reference: Annex lIA, point 4.2.2
Annex lIA, point 4.2.3
Annex lIA, point 4.2.4

Report: Mortensen, G. et al.(1989): ICP-AES and colorimesyanalytical
tools the determination of phosphorus containingpounds, in-
cluding hosphine, published in: Analytical Lett@&(7), pp. 1791-
1806 1989; MET2002-225

Guidelines: NIOSH method No. S 332 (colorimetric method foredetination of
phosphine)

Deviations: Yes

GLP: No

Acceptability: The study is considered to be not acceptable.

Materials and Methods:
Test material: air

Fortified analyte(s): KBPO, standard solutions are used as “artificial” sangmtitions for
the comparison of the analytical detection methods.

Analyte(s) determined as: phosphomolybdate complex

Principle of the method: A method presents a dige@ntitative determination of phosphine
in gaseous mixtures or in air samples. Based omxidation of phosphine to phosphate the
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method describes the analysing of phosphate eliftenductively coupled plasma-atomic
emission spectrometry (ICP-AES) or by a colorinetniethod. For the colorimetric determi-
nations a UV/VIS- spectrophotometer was used. #livac emission measurements were per-
formed on an ICP-AES Plasma Il emission spectrométee colorimetric method is a-modi-
fied version of the NIOSH method No. S 332. Aftdd@éon of molybdate, phosphate forms a
phosphomolybdate complex (M. This complex was extracted into a mixture obis@nol
and toluene. By adding stannous chloride the coxnpias reduced (M6 to Ma?), and the
absorbance of the reduced phosphomolybdate corm@exneasured at= 624.nm. Possible
interfering species can be all phosphorus contgimiampounds and organic phosphorus
compounds. The following instrumental parameterthefICP-AES have been found to give
an optimal signal/noise ratio during all analyseavelength: 213.618 nm (automatic back-
ground correction used), source viewing height: @, RF-power: 1540 W and argon flows
(plasma flow: 15 L/min; nebuliser flow: 0.91 L/miayxiliary flow: 1 L/min). Interferences of
iron may be avoided by using membrane filters. €hilgers collect Fe-containing particle
during sampling of phosphine.

To demonstrate the usefulness of the ICP-AES maetised for’'phosphorus analysis, the vari-
ance of the analytical results of both methods {KES versus colorimetric method) were
compared. For this purpose, KD, standard solutions-(“artificial” sample solutionsgre
used as analytes. Up to 3 samples were prepaeathtconcentration level, each sample was
analysed 3 times. All results are means of 3 detaxtions. The Pkiconcentrations are ex-
pressed in pg/L of solution.

Findings:

The usefulness of the ICP-AES method as an analytol for the determination of phospho-
rus containing compounds, phosphine_in the air ofkimg environments has been demon-
strated by comparison with a well established awletric method (NIOSH method No. S
332). No sampling procedure of phosphine is preskntartificial” sample solutions
(KH2PO, standard solutions) are used as analytes. Noatatidimit of quantification for de-
termination of phosphine in air samples is preskeridtank values are not reported. Accept-
able raw data from samples and blank materialgpgmopriate calibration graph, individual
recovery data and informatioryon the precisiorhefrhethod are missing.

No validated confirmatory method is presented.

Conclusion:

A comparison of the different analytical detectimethods is presented. But, the study does
not fulfil the criteria.of the Guidance Document I$80/825/00 rev.7 for the acceptable vali-
dation of an analytical method. Therefore, the wisdonsidered to be not acceptable.

Reference: Annex lIA, point 4.2.2
Annex lIA, point 4.2.3
Annex lIA, point 4.2.4

Report: Matsumura, Y. et al. (1993): Adsorption samplingphbsphine and
some other semiconductor material gases, publish&gpplied Oc-
cup. Environ. Hyg. 8 (4), pp.288-292, 1993; MET 225

Guidelines: NIOSH method No. S 332 (colorimetric method foredetination of
phosphine)
Deviations: No
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GLP: No
Acceptability: The study is considered to be not acceptable.

Materials and Methods:
Test material: air

Fortified analyte(s): Phosphine (further diborasine and arsine)

Analyte(s) determined as: phosphine was determasgzthosphomolybdate complex

Principle of the method: The study presents adgormampling methods of airborne dibo-
rane, phosphine, arsine and silane for monitoringgarkplaces. The study consists of three
steps: 1) selection of adsorbents by screening ieedions of sutface areas and the amounts
of extractable impurities; 2) evaluation of gasagdton capacities and improvements by
chemical impregnation; 3) effective desorption déarbed gases from the adsorbents into
solutions. The amounts of extractable boron, phos) silicon, and arsenic were measured
at the extracts of different porous adsorbentstfgfit resin-active carbon, Coconut-shell
active carbon, Barnebey-Cheney #580-20, silicaagdla membrane filter). Standard gases of
diborane, phosphine, silane, and arsine at abdupfpfh in nitrogen were purchased in cylin-
ders. Each standard gas was further diluted witegren. A certain amount (100 - 300 mg) of
each adsorbent was packed in a 4-mm diameter amoea test gas flow was introduced into
the tube at a flow rate of 200 - 500 mL/min;” Theageng gas from the adsorbent tube was
detected with an electrochemical gas sensor, TyPp&-8B-1 to measure the adsorption
breakthrough. To improve the adsorption capacdfdte adsorbents, various types of chemi-
cals were impregnated on the porous @dsorbentg frgieze-drying methods. The desorption
efficiencies were measured at the samples prefmre@dissing a certain volume of a test gas
through adsorbent tube without breakthrough. Therdenations of extractable impurities in
the adsorbents and desorption efficiencies of theative gases into solutions were per-
formed on six samples. The analytical instrumeseduwvere a graphite furnace AAS with a
furnace temperature programmer and an autosam@dgrenacer), ICP-AES, and a spectro-
photometer for the analyses of impurities and tbgodbed species. Those adsorbents which
showed the breakthrough times longer than 10 nenfde the test gases at concentrations
equal to or higher than-the personal exposuredifREL) were taken as useful adsorbents,
and further submitted to the desorption tests. pfias was analysed as phosphate ion in the
final solution with colorimetry (a molybdenum blueethod). The procedures recommended
by the National Institute of Occupational Safetyl ahealth (NIOSH) in Method #S332 and
K0102-46.1.2 were examined.

Findings:

In the extracts of the adsorbents some impuritiesevdetected. Purified silica gels were al-
most free of boron, phosphorus, and arsenic. Teerhdnts free from interfering impurities
with ar without chemical impregnation were subndtte the adsorption breakthrough test.
Acceptable breakthrough times for phosphine wepanted for silica gel impregnated with
HgCl, + NaCl at concentrations of 0.3 ppm and 3 ppm amdsilica gel impregnated with
KMnQO, at phosphine concentration of 0.3 ppm. Phosphilserbed on silica gel with Hg&|

+ NaCl impregnation was desorbed into a solutioKMihO,4 (0.002 M) with HSO, (0.1 M),
but the desorption efficiency became lower whenpth@sphine concentration was lower than
0.3 ppm. Phosphine adsorbed on silica gel with Kivim@s desorbed into hydroxylamine
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hydrochloride (4 %) at high efficiency around 90qemt over the wide range of phosphine

concentration. No validated limit of quantificatiéer determination of phosphine in air sam-

ples is presented. Blank values are not reportedeptable raw data from samples and-blank
materials, an appropriate calibration graph, irdiral recovery data and information-on the

precision of the method are missing. No validateaficmatory method is presented.

Conclusion:

A comparison of different adsorbents and differeaatments of adsorbents-(impregnation)
for an efficient sampling of some airborne diborapkosphine, arsine, and silane is pre-
sented. For phosphine sampling it is recommendedst a silica geldmpregnated with
KMnO4 (1 %). After desorption by hydroxylamine hydrodiii@ (4 %) a colorimetrical de-
tection was suggested. But, the study does nat fh# criteria of the-Guidance Document
SANCO/825/00 rev. 7 for the acceptable validatibram analytical-method. Therefore, the
study is considered to be not acceptable.

Reference: Annex lIA, point 4.2.
Report: Breuer, D. (1994): Luftanalysen, Sonderdruck au§SBfDeutsche

Forschungsgemeinschaft. Band 1, Ed. Greim, H., MiB02424
additional study, not submitted; by the notifier

Guidelines: Modified method of NIOSH, Manual of analytical metts, No.
S332 “Phosphine”, vol. 571980

Deviations: Not applicable

GLP: No

Acceptability: The study is considered to be acceptable for therménation of

phosphine in air at concentrations of the occupatiexposure limit.

Materials and Methods:
Test material: air

Fortified analyte(s): phosphine

Analyte(s) determined as: molybdate phosphate cexnpl

Principle of the method: Phosphine containing ampgles were conducted (50 L/h, 2h)
through silica gel adsorption tubes impregnateth wiercury cyanide. Desorption was carried
out with aspotassium permanganate solution by @xideof the formed mercury phosphine
complex:-to phosphate. Following various steps @pgaration involving incubation at 65 -
70 °C,caddition of FE(Nk)2(SOy)2, water and molybdate, isobutyl alcohol/toluenel)das
added and the organic phase separated. Followrtigefuaddition of sulphuric acid in metha-
nol-and SnGJ, the resulting blue hetero-polymolybdate complaswuantified by photomet-
ric determination at 625 nm.



-69 -
Calcium phosphide — Annex B.5: Methodes of analysis 12 June 2007

Findings:

The validated limit of quantification in air is 26/nt. Blank values are not reported. An ap-
propriate calibration graph and information on ginecision of the method are presented. Re-
covery data are not reported for determination leddgphine at ambient temperature” and a
relative humidity of 40 - 50 %. Based on the resoltthe precision determination, the recov-
ery was calculated to be in the range of 100 % A%- (RSD). A single recovery value of
90 % was reported for determination of phosphingiirat relative humidity of 90-%.

No validated confirmatory method is presented.

Conclusion:

The validated limit of quantification in air of theresented analytical method is 25 py/m
Despite some minor deficiencies the method is clemed to be acceptable for the determina-
tion of phosphine in air at concentrations of teupational exposure’ limit (150 pg)mBut,

the method is not appropriate for analysis of thetlof 3.3 pg/m3-calculated on basis of the
AOEL.

Table B.5.3-3:  Validation data of analytical methodfor;the determination of phos-

phine in: air
. Detection Fortification | Average o No. of analy-
Reference Matrix method level [ug/nT] | recovery [%] RSD [%] ses
air (ambient hotometric 25 - 6.7 10
Breuer, 1994 | temperature, (Fj)etermination 150 - 5.1 10
00 o |at62snm | 250 : 6.2 10

B.5.4 Analytical methods (residue) for body fluids and tssues (Annex IIA
4.2.5; Annex 1A 5.2)

Calcium phosphide islassified as highly toxicA sensitive analytical method for the determi-
nation of residues of phosphine in human blood d¢odt be validated because phosphine
reacted with components of the blood matrix. Phospls very quickly transformed in blood.
Consequently, the transportrinto the tissues wadlis limited. Therefore, it seems to be not
necessary to develop analytical methods for detextioin of phosphine in body fluids and
tissues even if the active substance calcium phdepsiclassified as highly toxic

Reference: Annex lIA, point 4.2.5

Report: Witte, A.(2001): Residue analysis of Zinc phosphideanimal tis-
sues —method validation, AG GAB Biotechnologie Gm&HFU
Umweltanalytik GmbH, Niefern-Oschelbronn, Germanyypub-
lished report, no.: 20001426/01-RVAT, August 17020MET2002-

60
Guidelines: SANCO/825/00 rev. 6
Deviations: No
GLP: Yes

Acceptability: The study is considered to be acceptable.
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Materials and Methods:
Test material: milk (Hofgut Vollmilch, 3.5 % Fetipcal supermarket), liver: pork (local
butcher), muscle: lean pork neck (local butcher).

Fortified analyte(s): zinc phosphide

Analyte(s) determined as: phosphine

Principle of the method: Milk samples and homogediikver and meat samples were fortified
with a mixture of zinc phosphide and sodium sulphat levels of 0.0025 and 0.025 mg
ZnzP,/kg followed by addition of sulphuric acid. The eabed phosphine gas was analysed
using headspace gas chromatography with phosphdragén sensitive-detection (PND).

Findings:

The validated limit of quantification in all matés is 0.0025 mg/kg. Blank values are not
reported but chromatograms demonstrate that thekélare distinctly below 30 % of the

LOQ. Acceptable chromatograms from samples andkbtaaterials, an appropriate calibra-
tion graph, individual recovery data and informatian the precision of the method are pre-
sented.

No validated confirmatory method is presented.

Conclusion:

The analytical method for the determination of giose in milk, liver and muscle was suc-
cessfully validated. Because phosphine is verykipitansformed in blood it seems to be not
necessary to develop analytical methodscfor deteatioin of phosphine in body fluids and
tissues even if the active substance calcium phdspsiclassified as highly toxicThis study is
classified as additional for matrices of animagori

Table B.5.4-1:  Validation data of analytical methodfor the determination of zinc
phosphide determined as phosphine in body fluids ahtissues

Reference Matrix Detection Fortification | Average RSD [%] No. of analy-
method level [mg/kg] | recovery [%] ses
. 0.0025 105 19 5
milk GC/PND 0.025 82 16 5
Witte, 2001 . 0.0025 101 14 5
MET2002-60 | GCIPND 0.025 87 18 5
0.0025 83 16 5
muscle GC/PND 0.025 85 13 5
Reference:; Annex lIA, point 4.2.5
Report: Mauldin, R.E. et al.(1996): Determination of zirfeggphide residues

in the California ground squirrel (Spermophilus die=yi) by gas
chromatography-flame photometric detection, pulelisim: J. Agric.
Food Chem. 44, 189-194, 1996; MET2002-63

Guidelines: Not stated
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Deviations: Not applicable

GLP: No

Acceptability: The study is considered to be not acceptable.

Materials and Methods:
Test material: animal tissues (stomach, intestines)

Fortified analyte(s): zinc phosphide

Analyte(s) determined as: phosphine

Principle of the method: One hundred and nine gilosouirrels:were collected in Alameda
County, California, in March 1991 and March 199dnifr an c@area where no previous zinc
phosphide baiting programs had been conducted.tidddl 41 ground squirrels were also
collected from Alameda County, California, in JUl994 to complete validation. Carcasses
were immediately placed in sealed plastic bagzefmp shipped to the Denver Wildlife Re-
search Centre (DWRC), and kept frozen (- 30 °C)lqpnbcessed. Ground squirrels were of
both sexes, ranged in size from 350 to 950 g. H#rgintestinal (Gl) tracts were removed,
and the stomachs and intestines were separated:ofitent of emptied stomachs were forti-
fied with varying combinations of zinc phosphidalgartially digested range grass; intestines
were fortified with zinc phosphide only. To ass#ss interaction of varying amounts of zinc
phosphide and stomach/intestine contents on zimsptide recovery, carcasses from the
March collection were randomly assigned to a desigtrix in which stomachs were fortified
with one of four levels of grass (0, 15,35 andgd@nd four levels of zinc phosphide (0.5,
2.5, 10 and 50 mg). Intestines were fortified vitie same amount of zinc phosphide used in
the corresponding stomach, but analysed with aalgiontents intact. Liberating of phosphine
with sulphuric acid in the flasks containing stomamnd intestinal tissues the headspace gas of
the flasks was analysed with the GC-FDP technique.

Five ground squirrels (three; March; two, July) &verepared and analysed by the procedures
described above. Stomach tissues were fortifietd 84t g of grass from the appropriate grass
pool, and intestines were analysed with originaltents intact. Zinc phosphide was not added
to either tissue.

Findings:

The validated limit of quantification in intestitissue is 32 mg/kg. (The calculation based on
the successfully validated fortification level ab2ng zinc phosphide and the mean intestinal
weight of 78.9). Blank values and chromatogramsfgamples and blank materials are not
reported. Appropriate calibration data, individuatovery data and information on the preci-
sion of the method are presented. No validatediroatory method is presented.

Conclusion:

The analytical method for the determination of gitose in intestine tissue was successfully
validated at a LOQ of 32 mg/kg. This LOQ exceedsdkpected LOQ for tissues by a factor
of 300. According to the requirements of the GuaabBocument SANCO/825/00 rev. 7 the
LOQ in tissues (meat or liver) should be 0.1 mg/kigerefore, the study is considered to be
not acceptable. Because phosphine is very quicilystormed in blood it seems to be not
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necessary to develop analytical methods for detetion of phosphine in body fluids and
tissues even if the active substance calcium phdepsiclassified as highly toxic

Table B.5.4-2:  Validation data of analytical methodfor the determination of .zinc
phosphide determined as phosphine in body tissues

. Detection Fortification | Average No.of analy-

Reference Matrix method level [mg/kg] | recovery [%] RSD [%] ses

Mauldin et al., i;z ;gla'g ;# z

1996 intestine GC-FDP 675 87:2 3:7 12

MET2002-63 621 86.8 3.3 12

Reference: Annex lIA, point 4.2.5

Report: Heintze, A.(2001): Residue Analysis of Zinc Phosglghin Human
Blood - Method Validation, AG GAB_Biotechnologie Gid & IFU
Umweltanalytik GmbH, Niefern-Oschelbronn, Germamypub-
lished report, no.: 20001426/01-PVAT, October (H) 2,
MET2002-62

Guidelines: SANCO/825/00 rev. 6

Deviations: No

GLP: Yes

Acceptability: The study is considered to be not acceptable.

Materials and Methods:
Test material: human blood

Fortified analyte(s): zinc phosphide

Analyte(s) determined-as: phosphine

Principle of the method: For fortification of hum#iood two solutions were prepared — a
dispersion in water and a dispersion in Hydroxypptanethyl cellulose (HPMC). Zinc phos-
phide was determined as phosphine {Pafter acid hydrolysis. Phosphine was releaseah fro
the sample by boiling with diluted hydrochloric @@nd analysis in the head space by GC-
NPD. Head space vials were filled with 1 mL of humidood and 0.5 mL of 6 M hydrochlo-
ric acid. Afterwards the vials were heated for equeof 60 min at 60 °C. After cooling off to
room temperature the head space was fortified thighphosphine standard at three different
fortifieation levels. Analytic determination wasrfimed by GC-NPD in head space.

Findings:

The variances in “recovery” values obtained from fibrtification solutions of zinc phosphide
in water and HPMC proved to be too high for a repimble fortification of blood. Whereas
the HPMC medium obviously enhanced the homogen¢ityrtified preparations (RSD = 25-
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64 %) in comparison to the water solution (RSD =138 %), the variance from vessel t0
vessel was still found unacceptable for the peréoroe of valid fortifications of blood sam-
ples.

Alternatively, an effort was made to spike humaaobl samples with phosphide directly.
Phosphine could be recovered only to a low ext€né results indicate a reaction-of phos-
phine with the matrix blood within less than 4 hoafter fortification at room temperature.

No successfully validated limit of quantificatioouwdd be established. The recgovery data and
information on the precision of the method do ndfilfthe requirements of<the Guidance
Document SANCO/825/00 rev. 7. Blank values and @pra@priate calibration graph for the
determination of phosphine by head space GC-NPDeamarted. No validated confirmatory
method is presented.

Conclusion:

The study is considered to be not acceptable. @hdation of a sensitive method for the resi-
due analysis of zinc phosphide in human blood vess$ricted since the fortification of the
matrix human blood with defined amounts of testssamhce was impossible due to a lack of
suitable solvents or other media to allow for a bgeneous fortification medium. Phosphine
itself appears to react at low concentrations withblood matrix within the period needed for
a complete hydrolysis of zinc phosphide in blodulistinhibiting a sensitive determination of
zinc phosphide via phosphine release in this maBecause phosphine is very quickly trans-
formed in blood it seems to be not necessary teldpvanalytical methods for determination
of phosphine in body fluids and tissues even ifabive substance calcium phosphidelis-
sified as highly toxic

Table B.5.4-3:  Validation data of analytical methodfor the determination of phos-
phine in body fluids

Reference Matrix Detection Fortification | Average RSD [%] No. of analy-
method level [mg/kg] |recovery [%] ses
0 - 2
Heintze, 2001 0.198 - - 5
MET2002-62 |Mumanblood | GE-NPD> 7758 12 142 5
9.9 23 22 5

B.5.5 Evaluation and assessment

B.5.5.1 Formulation analysis

B.5.5.2 Analytical methods for technical active substanceral formulation analysis

The submitted methods allow to determine the puaitd the significant impurities of the
technical active substance and the content of@stlstance in the formulation. The methods
are fully validated in terms of the requirementghad technical active substance. Validation
data for the fulfilment of the requirements for thiealysis method of impurity 1 and 2 are
missing.
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Table B.5.5-1

Summary of analytical methods for teahical active substance and
formulation analysis

Matrix

Analyte

Type of method

Validation

References

Technical active
substance

phosphine

gas volumetry

Fully validated

Kohler, U.
(2001),
(CHEZ2005-128)
Kohler, U.
(2001),
(CHE2006-1138

Technical active
substance

phosphine

Fully validated

Martens-Menze
R. (2000),
(CHE2005-115)

Technical active
substance

phosphine

GC-MS

Sufficiently vali-
dated

Martens-Menzel
R. (2000),
(CHE2005-115)

Technical active
substance

phosphine

titration

Fully validated

Kiefer, R.
(2006),
(CHE2006-1128)

calcium
(impurity 3)

AAS

Fully validated

Martens-Menze
R. (2001),
(CHE2005-170)

calcium
(impurity 3)

ICP-AES

Fully validated

Kiefer, R.
(2006),
(CHE2006-1128)

Impurity 1

ICP-AES

Not fully vali-
dated

Kiefer, R.
(2006),
(CHE2006-1128)

Impurity 2

photometry

Fully validated

Martens-Menz
R. (2001),
(CHE2005-170)

Impurity 2

ICP-AES

Not fully vali-
dated

Kiefer, R.
(2006),
(CHE2006-1128)

Impurity 4

calcucaltion

Not applicable

Kiefer, R.
(2006),
(CHE2006-1128)

Impurity 5, 7, 9

ICP-AES

Fully validated

Kiefer, R.
(2006),
(CHE2006-1128)
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Formulation phosphine gas volumetry Not fully vali- | Kohler, U.
o 2001)
(identical with dated ( ’
technical mate- (C_:.HE2005'128)
rial) Kohler, U.
(2001),
(CHE2006-1138
Formulation phosphine titration Not fully vali- |Kiefer/R.
(identical with dated (20086),
technical mate- (CHE2006-1128)
rial)
Formulation phosphine IR Not fully vali- | Martens-Menzel
(identical with dated R. (2000),
technical mate- (CHE2005-115)
rial)
Formulation phosphine GC-MS Sufficiently vali- | Martens-Menzel
(identical with date R. (2000),
technical mate- (CHE2005-115)
rial)

The CIPAC Method for technical zinc phosphide’ (Ma9#1/(M)/1) was modified for calcium

phosphide.

B.5.5.3 Residue analysis

For the assessment of the analytical’'methods peolpfos the enforcement of residues of cal-

cium phosphide the following criteria were used:

The submitted methods enable the enforcement diotlmving relevant residue limits (at
the time of evaluation):

Matrix

(outdoor use)

Limit
plants and plant products -

animal products

solil

drinking-water
(outdoor use)
surface water
(outdoor use)

air

0.1 pg/L

4.7 pg/L

3.3 pug/ms

Comment
no MRL proposed by the RMS
no residue definition for monitoring

no MRL proposed by the RMS
no residue definition for monitoring

no method required, RJ< 3 days

EU drinking water limit; residue definition:
phosphine

based on NOEC ofdncorhynchus mykiss
residue definition: phosphine

based on a proposed AQEkmicOf
0.011 mg/kg bw/d; residue definition: phos-
phine
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tissues - No method required, since phosphine will be
quickly exhaled or metabolised to phosphates
should it be incorporated.

blood - No method required, since phosphine will’be
quickly exhaled or metabolised to phosphates
should it be incorporated.

Mean recovery rates at each fortification levetha range of 70 to 110 % with a relative
standard deviation af 20 %

No interfering blanks (< 30 % of the LOQ)

Methods must employ the simplest approach, invdahe minimum cost, and require
commonly available equipment.

The enforcement method for food must be suitabieéhfe determination of all compounds
included in the residue definition (see B 7.3) andst be checked in an independent
laboratory.

The enforcement methods for environmental matricesst be able to analyse all
compounds of toxicological and/or ecotoxicologis@nificance in soil, water and air (see
B 8.9).

An additional confirmatory method for all matriaessupplied.
According to these criteria adequate analyticalhoés are listed in the Table B. 5.5-1.
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Table B.5.5-2 Studies, which describe appropriate atytical procedures:
(Completeness check of analytical methods for momiting purposes
and post-registration control in accordance to guidnce document
SANCO/825/00 rev . 7)

Matrix type/ Primary Method Confirmatory method Independent Lab-Validation
crop group
Cereals and | Not necessary, no MRL prot Not necessary, no MRL prot Not necessary, no MRL pro

other dry crops

posed

posed

posed

Commodities
with high water

Not necessary, no MRL prof

Not necessary, no MRL pror

Not necessary, no MRL pro

content posed posed posed
(v:v(i)trr?mogl?aets Not necessary, no MRL pro} Not necessary, no MRL pro; Not'necessary, no MRL pro
contgent posed posed posed

Fruits with high
acid content

Not necessary, no MRL prot

posed

Not necessary, no MRL pro}

posed

Not necessary, no MRL pro
posed

Commodities

which are Not necessary, no MRL pro} Not necessary, no MRL prot Not necessary, no MRL pro
difficult to posed posed posed
analyse
Milk Witte, 2001 Not necessary,sno MRL pror Not necessary, no MRL pro
MET2002-60 posed posed
Egg Not necessary, no MRL pror Not necessary, no MRL proy Not necessary, no MRL pro
posed posed posed
Meat Witte, 2001 Not necessary, no MRL pror Not necessary, no MRL pro
MET2002-60 posed posed
Fat Not necessary, no MRL pro} Not.necessary, no MRL prot Not necessary, no MRL pro
posed posed posed
Kidney/liver Witte, 2001 Not necessary, no MRL pror Not necessary, no MRL pro
MET2002-60 posed posed
Soll Not necessary, DT90 < 3:d Not necessaryy 313 d Generally not required
Drinking water 7 Werle, 1999 Shrimali, 2001 Generally not required
MET2000-49 MET2002-40
Surface water Werle, 1999 Shrimali, 2001 Generally not required
MET2000-49 MET2002-40

Air

2 Breuer, 2994
MET2000-424

Not necessary

Generally not required

Body tissues

Not necessary, quickly ex-
haled or metabolised

Not necessary, quickly ex-
haled or metabolised

Generally not required

Body fluids

Not necessary, quickly ex-
haled or metabolised

Not necessary, quickly ex-
haled or metabolised

Generally not required

1) The analytical method for determination of pHosp in surface water was sufficiently validatedte drink-
ing water limit of 0.1 ug/L (Werle, 1999; MET200@¥ Therefore, a separate validation in drinkingewrés
considered to be not necessary.

2) The analytical.method for determination of phusp in air is considered to be acceptable for reeiment of
the occupational exposure level. But, the methatbisappropriate for low concentrations as 3.3 BI®Q
calculated”on basis of the AOEL).

This overview shows, that analytical methods alable for determination of phosphine in
all relevant matrices. However, the proposed methothe determination of phosphine in air
is insufficient for monitoring a concentration of33ug/n? (LOQ calculated on basis of the
AOEL). But, the analytical method is considered&appropriate for enforcement of the oc-
cupational exposure level.
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B.5.6 References relied on

Jai research Nr. 3569
JRF study number 3569
not GLP, unpublished
MET2002-40

Annex Author(s) Year| Title Data Owner
point/ source (where different from company) protection
reference report no. claimed
number GLP or GEP status (where relevant),
published or not
BVL registration number Y/N
AllA-4.1.1; | Asworth, R. 1970 CIPAC-Methode - Zinc phosphide. N -
AlllA-5.1.1 CIPAC Handbook, Vol. I, 703-705
not GLP, published
CHE2005-129
AllA-1.117; Kiefer, R. 2006 Determination of calcium phosphidd aix Y CFW
AllA-4.1.1; impurities in five batches of calcium phosphide
AllA-4.1.2; technical.
AlllA-5.1.1 20061152/01
GLP, unpublished
CHE2006-1128
AllA-4.1.1; | Kdhler, U. 2001| Specificity, linearity, accuracy, egpability; N CFW
AllA-4.1.3 enclosure to IIA, point 4.1.
not GLP, unpublished
CHE2006-1138
AllA-4.1.1; | Kohler, U. 2001| Modified WHO/SRT/Method N CFwW
AlllIA-5.1.1 Volumetric determination of phosphine.
not GLP, unpublished
CHE2005-128
AllA-1.11; Martens- 2000| Validation of the Determination of Phosphine Y CFW
AllA-4.1.1; | Menzel, R. in Air by Means of IR Absorption Spectro-
AlllIA-5.1.1 metry.
GLP, unpublished
CHE2005-115
AllA-4.2.1; | Witte, A. 2001| Residue analysis of Zinc phosphidanimal Y CFW
AllA-4.2.5 tissues method validation - Method validatiop.
20001426/01-RVAT
GLP, unpublished
MET2002-60
AllA-4.2.2 Koch, E. 1982 Measuring the diffusion of Pid soil; engl. Y CFW
transl. of the german doc.: Messung des Diffu-
sionsstromes von Rhh Boden.
not GLP, unpublished
MET2006-454
AllA-4.2.2 Koceh, E. 1982 Messungen des Diffusionsstesmaon PHim Y CFW
Boden.
not GLP, unpublished
MET2005-87
AllA-4.2.37 | Shrimali, A 2001| Determination of phophine concembrain N UPL
AlllA-5:2 water treated with Aluminium Phosphide bag,

! Only notifier listed
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Annex Author(s) Year| Title Data Owner
point/ source (where different from company) protection
reference report no. claimed
number GLP or GEP status (where relevant),

published or not

BVL registration number Y/IN
AllA-4.2.3; | Werle, H. 1999 Method Validation for the Determinatiaf Y CFW
AlllA-5.2 Residues of Phosphine in Surface Water and

Potable Water.

995040303

GLP, unpublished

MET2000-49
AllA-4.2.4; | Breuer, D. 1994 Luftanalysen -Analytische MethodenPuii- N -
AlllA-5.2 fung gesundheitsschadlicher Arbeitsstoffe -

Phosphorwasserstoff.

VCH, 1, 1994, 1-10

2107

not GLP,published
MET2000-424
AlllIA-5.1.1 | Kohler, U. 2001| Method of analysis for uactive substance in N CFW
technical material.
not GLP, unpublished
CHE2006-1140
AlllIA-5.1.2; | Martens- 2001| Report of Examination 00/1 - Y CFW
AllIA-5.1.3 | Menzel, R. Quantitative.
GLP, unpublished
CHE2005-170
AlllA-5.2 Noack,S.,etal. | 1983 Relationship of phosphiesidues after N -
fumigation to concentration, time of exposurg
and length of storage.
not GLP, published
MET2006-455

Codes of owner

CFW: Chemische Fabrik Wiilfel
UPL: United Phosphorus-Ltd.



