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2% 1. Impurities reported or likely to be present' in some pesticides
(From A. Ambrus with permission)

Impurities References’

Active ingredient Specified Found®

Chemical name/formula of impurities Max. Conc®. | Concentration
2,4-D
2,7-dichloro-dioxins
1,3,7,-trichloro-dioxins 12-23 pg/kg’ Cochrane,
1,3,6,8/2,3,7,9-teterachlorodioxins 2-5 pg/kg®
2,3,7,9-tetrachlorodioxin 0.01 mg/kg CAG9
free phenols 3 g/kg®
Free phenols: expressed as 2,4 - dichlorophenol 5 g/kg®
Acephate
(CH30),P(O)NH; 5 g/kg FAO, Fukuto
(CH30),P(S)NHC(O)CHj,4 1 g/kg
(CH30),P(0)SCHj5
acetamid 1 g/kg
Alachlor
2-chloro-2,6-diethylacetanilide 30 g/kg
Aldicarb
Aldicarb Oxime [(CH3),C(SCH3)CH=NOH] 4.0 g/kg FAO, Baron
(CH3),C(OC,Hs)CH=NOCONHCH;,
(CH3),C(SOCH3) CH=NOCONHCHj;
Aldicarb Nitrile [(CH;),C(SCH3)CN] 53.0 g/kg

! The impurities were predicted by Baron and co-workers based on theoretical considerations. Since
then, the presence of many of them was reported in technical products.

2 Only the first author is given if it is sufficient for identification of the reference. Authors reported
the impurities in commercial pesticides are indicated with superscript letters, while the authors
described the impurities are listed without any marks

® Impurities found in commercial samples.

* FAO, Australian (CAG) or Dutch national specifications available.
> expressed as 2,4-dichlorophenol of the 2,4-D

® expressed as 2,4-dichlorophenol

" Total dioxin content ranged from 11 to 16300 ng/kg in 2,4-D esters. The main components were the
di- and tri-chlorodioxins.

® Total dioxin content ranged from 1-3339 pg/kg in amine salt of 2,4-D, The main components were

the di- and tri-chlorodioxins.




Impurities

References?

Active ingredient

Specified

Found®

Chemical name/formula of impurities

Max. Conc®.

Concentration

CH3NHCONHCH;,
CH3NHCON(CONHCH3)CH3
(CH3),C(SCH3)CH=NOCON(CONHCH?3;)CH,
Methyl Isocyanate

Trimethylamine

Dimethylurea + Trimethylbiuret

12.5 g/kg
12.5 g/kg
50 g/kg

Aluminum phosphide
arsenic

0.04 g/kg

FAO, CAG1

Amitraz
2,4-dimethylaniline

3 g/kg

BP

CAG2

Bifenox
2,4-dichlorophenol

3 g/kg

Butachlor

2-chloro-2,, 6,-diethylacetanilide

dibutoxymethane

butyl chloroacetate
N-butoxymethyl-2,-sec-butyl-2-chloro-6,-ethylaceta
nilide

0.2 g/kg
13 g/kg
10 g/kg
14 g/kg

Carbaryl
2-naphthol
2-Naphthyl methylcarbamate

0.05%
0.05%

FAO

Chlorothalonil
hexachlorobenzene

0.1,0.3 g/kg

CAG2, FAO

Chlorpyrifos
sulfotep [(C,Hs0),P(S)].0]

3,5,6-trichloropyridinol
(C,HsO),P(S)PYCl,  (ClI are
positions)

(C,Hs0),P(S)PYCI; (Cl are in3,4,6; 4,5,6 positions)
(C,Hs0),P(S)PYCl,

(C,Hs0)(C,HsS)P(O)PYCl,

in 36 or 56

0.01%
0.15-065%
<0.05-0.57%

CAGA4™

b: Turle

c: Allender
Baron

Dacthal, DCPA
Hexachlorobenzene

Deltamethrin

deltamethrin R isomer

101 g/kg

Diazinon
[(C,H50),P(S)].0 (sulfotep)

(C2H50)(CoHsS)2PS

0.3-0.4%
<0.01-0.53%

a:. Vasques,
b: Turle
Baron




Impurities

References?

Active ingredient

Specified

Found®

Chemical name/formula of impurities

Max. Conc®.

Concentration

(C2H50)5(C,HsS)PS
(CoHs0)3PS
(C2H50)(C,HsS),PO
iso-diazinon
PyrH
PyrP(S)(SC;Hs)(OC;Hs)
(C,HsO)P(S)NHC(NH)CH(CHs3),

Dicamba

CsHsCI,OH
Cl,CsH,(OH)COOH
Cl,CsH2(OCH3)COOCHs;
CICgH3(OCH3)COOH
Cl;CsH(OCH3)COOH

Baron

Dicofol

0,0"-DDE, o,m*-DDE, o,p"-DDE, m,p"-DDE, p,p

*-DDE,
0,p"-chloro-DDT, p,p"-chloro-DDT

1 g/kg

Up to 575 g/kg
dicofol®

Gillespie

Dimethoate

(CH30),P(S)SH

(CH30)2(CH3S)PS

(CH30)sPS
(CH30),P(S)SSP(S)(OCHy),
CICH,CONHCHj;
(CH30),P(S)SCH,CON(CH,),
(CH30),P(S)SCH,COOH
(CH30)CH;S)P(O)SCH,CONHCH;
[(C:H50),P(S)].0]
(CH30),P(O)SCH,CONHCHj; (Omethoate)

5 g/kg

Baron

CAG9*
FAO, CAG9

Diuron

tetrachloroazoxybenzene
1,3-bis-(3,4-dichlorophenyl)urea
3,3",4,4" -tetrachloroazoxybenzene

3,3",4,4" -tetrachloroazobenzene (TCAB)
free amine salts

2 mg/kg

1 mg/kg
10 20°mg/kg
0.4%"°

CAG7,

Blein,

NL

CAGT7? Singh
FAO

Glyphosate acid

° Formulations manufactured before 1988 contained DDT related impurities at up to 575 g/kg of
dicofol. Formulations manufactured after the EC Prohibition Directive, requiring that DDT-related
impurities represent less than 1 g/kg dicofol content, contained these impurities at up to 7 g/kg of the

dicofol.
19 Calculated as dimethylamine HCI




Impurities

References?

Active ingredient

Specified

Found®

Chemical name/formula of impurities

Max. Conc®.

Concentration

N-methyl-glyphosate
aminomethylphosphonic acid
hydroxymethylphosphonic acid
(phosphonomethylimino)di(acetic acid)

28 g/kg
17 g/kg
12 g/kg
10 g/kg

FAO

Malathion

(CH30)sP=S

(CH30),P(S)SCH;

(CH30),P(O)OCHs3

(CH30).P(S)OP(S)(OCHs),
(CH30)P(S)SP(S)(OCHs),
(CH30),P(0)SC(CH,COO0OC;H5)CHOOC,H;
(CH30),P(S)SH
(CH30)(CH3S)P(0)SC(CH,COOC,H5)HCOOC,Hs
(CH3S),P(O)OCHj,
(CH30)(CH3S)P(S)SC(CH,COOCH3)CHOOC Hs
(CH30)(CH3S)P(S)SC(CH,COOC;H5)CHOOCH;
(CH30)(CH3S)P(S)SC(CH,COO0OC;H5)CHOOH
(CH30)(CH3S)P(S)SC(CH,COOH)CHOOC,Hs
HSC(CH,COOC,Hs)CHOOC,Hs
S[C(CH,COOC,H5)CHOOC;Hs],
(CH,COOC,Hs)C;Hs00CHSSC(CH,CO0C,H:)C
HOOC,H;s

1 g/kg

2 mg/kg

1.8%"

Baron, Toia,
Pellegrini
Umestu

CAG2

CAG 2

Methamidophos

amidate O,0-dimethyl phosphoramidothioate
N-methylamidate

0,0,S-trimethyl phosphoramidothioate
(CH30)sP=S

90 g/kg.
80 g/kg
20 g/kg
70 g/kg.

FAO, Pavel

Parathion

Sulfotep ([(C;Hs0),P(S)1.0]

(C2Hs0)2P(S)SC,Hs

(C2Hs0)3P(S)

(C2HsO)P(S)S(C2Hs)2((C2Hs0).P(S)SP(S)(CoHs),

(C2Hs0),P(S)SSP(S)(CzHs),

(C2Hs0),P(O)SC2H;s
C,Hs0).P(0)

CsH4(NO,)OH

(C2Hs0)(C,HsS )P(S)OCsH4NO
(C2Hs0),P(0)OCeHiNO,

(C2Hs0)(C2HsS )P(O)OCsH,NO,

2 g/kg

CAG9
Greenhalgh,
Baron

11 After stability test at 54°C for 6 days (note: the normal test is 14 days).




Impurities References’
Active ingredient Specified Found®
Chemical name/formula of impurities Max. Conc®. | Concentration
(C;Hs0),P(O)OH
free p-nitrophenol 1.0%"
FAO
Quintozene
hexachlorobenzene 75 mg/kg CAG5
Simazine
2,4-dich|oro-N6-ethyI- 1,3,5-triazine-amine Baron
N?, N* N°-ethyl-1,3,5-triazine-triamine
4-chloro-N? N°-diethyl-1,3,5-triazine-diamine
4-chIor0-2-amino-Nﬁ-ethyI-1,3,5-triazine-amine
2-hydroxy -4-chloro-N®-ethyl-1,3,5-triazine-amine
2,4-dihydroxy- N°-ethyl-1,3,5-triazine-amine
4-hydroxy-N? N°-diethyl-1,3,5-triazine-diamine
Zineb
ETU 0.5% FAO
Arsenic 200 mg/kg
cadmium 11.2-59 Gartel 1984
By 2. Toxicity of some pesticides and their impurities
Active ingredient Impurities
LDsg mg/kg Chemical name/formula Toxicity (LDsg mg/kg)
2,45-T 500, rat 2,3,7,8-tetrachloro dibenzo- 630000x, guinea pig
p-dioxin (TCDD) 10000x, rat
2,4-D X 2,7-dichloro-,1,3,7,-trichloro and
1,3,6,8/1,3,7,9-teterachlorodioxins
Benomyl Phenazines mutagenicity
Carbendazim Phenazines mutagenicity
Diazinon 300-400, rat Sulfotep ICsy O,S-TEPP/
80-135, mice Diazinon =14000
250-355, guinea pig (Cholinesterase)
Fenitrothion S-methyl isomer of fenitrothion I1Cs iso-fenitrothion/
fenitrothion = 100-1000

12" Including p-nitrophenol from easily hydrolysed Impurities.




Active ingredient

Impurities

LDsg mg/kg Chemical name/formula Toxicity (LDsg mg/kg)
Malathion 6100, mice (CH30)sP=S 1150, mice
12500, rat** 15, rat!
(CH50),P(S)SCH,4 1850, mice?
15, rat*?
(CH30),P(0)OCH, 400, mice
(CH30),P(S)OP(S)(OCHs), 25, mice
(CH30),P(S)SP(S)(OCHs), 1500, mice
(CH30),P(0)SC(CH,COOC,Hs)- 215, mice
CHOOC,H;5
(CH30),P(S)SH 1550, mice
(CH30)(CH3S)P(0)SC- 0.05% in pure
(CH,COOC,H5)HCOOC,Hs malathion: LDs, rat:4400
0.5% in pure
malathion LDs, rat:2000
(CH3S),P(0)OCH, 26-43, rat
0.05% in pure
malathion: LDsg, rat:3100
0.5% in pure
malathion LDsy, rat:1700
1. Delayed toxicity (Watanapron, 1988)

2. Fukuto 1982
3. Purified malathion




