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The Stability of Mancozeb in the Six Mixtures and the Level of ETU
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( The Measwrement und Test Center, Jilin Agriculture University, Changchun 130118)
Abstract: Identilication of some degradation products is described by HPLC and capillary gas
chromatography mass spectrometry in methanol extract of mancozeb 70 WP alter storing 5 years
in the laboratory. Through analyzing and comparing the obtained mass spectra with the standard
mass speetra could wlenoly (he degradation products and then determine the proposed degradation
pathways. The resulis showed that the degradation products and pathways were very similar to
other ethylenebisdithiovarbamate fungicides. The degradation products of mancozeb detected in
the [ormulation wnclwle ETU, EU{2-imidazolidinone) and EDI ethylenediisothiocyanat e} . Man-
cozeb is degraded primartly Ly oxidative reaction. The stability of mancozely and the level of ETU
were delected via the xanthated method and HPLC ~ UV in mancozel and its mixtures
{ mancozel + losethyl-Al, mancozeb + chlorothalonil, mancozeb + metalaxyl, mancozel + carben-
dazim, mancozel + triadonelon, mancozel + dimethachion) by CIPAC MT46.The relative rate of
decomposition of niancozeb was 9.3% ~14,3% . The level of ETU was 3.9% for 2 yvears.6.9%
for 5 years in the fornulation, Fosethyl-Al, carbendazim and triadimefon may enhance stabil-ity
of mancozeb by heuting. Except mancozeb + dimethachlon, the levels of ETU in live mixtures were
L9t~ 3 11 % 2lter moving 2 years, Fosethyl-Al may significantly reduce formation of ETU in

mancozel formulartion .
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1.1 BRWFBEE

A 70% MZ W] B PER L 80 % K EWRE
B 00% =2 AR IRA. TS % AW R LR
AL 25% HEE R W SR FL S0% 2 W R B8
A, 15 % = v A W] 3 4 4 5T 40 O T B T B
Fl: & # B MZ B R A MZ + fosetyl-Al,
MZ + chlorothalonil, MZ + metalaxyl, MZ + carben-
dazim, MZ + triadimefon, MZ + dimethachlon; B 88
{FEIEEL ), ETU 7 HE M (Y7.2% , Rohm & Haas
Company USA): MMM F LA MTHER L
}’Cﬁk”“ﬂu
1.2 R ERYE

VG- QUATTRO & EL B i {3 HPS 30 m %
0.25 mnu BEIFH, SWIL: 1D 15, EHEORE:
250°C ;s GO/MS & O R JE. 280C, B F A R
6UC ~270°C, 15T /min; # 5. 99.9995% N., H
R | B/ TR 10 - 650 u,

Waters b B BB (UV M) Bi8
SH A PT BEHE. TEME 25 em(K) X
0.46 crul P25, P13 Spherisorl 5 pem — Cpas Hi 5D
HARE: K=95:5 H%5 + M8 KRS &
0.5 mL/mas 4% 233 nm s £ BT 0.02AUFS; B
AT REM A2 S o WEFEARMEE
WL FERCEL L OUU pg/ml ETU LR, $hEH

MEZE0.1~10 pe/mL BFREBREL S 5B
AR, EER 20 L.

HMEERKE: SO L REKH 5 H N
MZBER: BEFAEER . BHRER RE®
B AL BG4 000 1/ min) .
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1.3.1 MZMHMBEAHOELT MBERRSE
TEESHFHMZENSERAFREESHER,
MESH 2 NEEE, EFELREYHFH I,
{#t GC/MS 2 ¥,

1.3.2 6 MZENSHELR/BENE MZ &
FeHME F MZBAGE 00, RAYHT
ROFTERS, BEAHSELTHE. BA$
MZBISHUMESRBEART 1%, 5
MZBM SR, —FkHATHRE S —-FETX
REFHTER 2 EFEHRTETUMNNE. XH
CIPAC MT46'¢ 8 3£, 3¢ 6 Fr Mz IR #| 71 70%
MZ il SR AHTRERLR, RS R
TEELE.

1.3.3 MZ#IMA MZRMNT ETU eh 2
1.3.3.1 HELER FERW 1gMZ H Mg MZ
BAERERE0.0002), BT 250 mL BER
L, 2 WINA S0 ml. HEE, B 15 win, REH
EHBEZEELO0EP, B0 5nn, RELHER,.EF
BEL 100FEEMEE. MriER.
1.3.3.2 WinEWRLRGTE BT MZP¥
FEHEAFEMETU, EHAERMETU M &
MERBREREEEREETU SBE LA, 4
ETHEMAE, AEEHEEEFE ETU M
MZ &JEHM, FEE KR~ R MZ #N,
AHEBEEEZRER, #X L®. ShERT,
BAUBTEA ERNBFALATETUNTREH
Mo MEHRFR LI ASERBOSgHEME
0.0002g), EF250mLBREIRSP, HE 1.2 98
HPLC TS WEREERFMMEMN ETU, fEX
TEE. IRNEAFREERR 05 BT
250mL B OB P 4 Bl b W O30 ug/g T
1000 ng/gK F 89 ETU.RIEHE 1.2 F & HPLC
FEME.
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Fig 1. Tolal 1on current chromatogram ([ TIC) of degraded
procucts ot MZ on HPS capillary column, obilained
under El condition
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Fig. 5 E! niass spectra of unknewn compound Xa
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Fig. 2. El mass specitra of degradation A
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Table 1. Mancozeb content in 6 kinds of mixtures by heating storage

P B R
?‘g’ sl liefare heating storage After heuting storuge ﬁjﬁﬁfﬁ::‘% jﬁ#ﬁ
Samples .?i!’/‘l’l TR/ % decompostion Diffecence
Uenrent CV/% Content CV/%
+s X8
T % MZ WPk 60,27 = .62 1.03 51.66+1.11 2.12 14.3 2 A
MZ ¢ o Mnurta7% +274%)  38.22:0.51 1.33 33.80£0.82 2.41 11.6 b AB
erbAl e re 35 Fa0%) 28,54 -0.12 0.42 25.6240.17 0.67 9.2 ¢ B
Mirturel23% +53%) 18,98 £0.4] 2.21 16.50+0.22 1.28 B.6 e D
Mixture! 528 £ L0% ) 47,95 %0.38 0.89 36.74+0.45 1.22 14.4 2 A
MZ + ehlp, Mitwrel18% + 5o 147U 21,54 10.49 12.61+0.03 0.27 14.1
cothalonl 9.0 N7 WPk 59.88£0.16 0.26 $3.28+0.48 0.91 10.9 a A
Mixture[35% + 38% )  27.45%0.95 3.47 25,002 1.04 417 8.92 b A
Mixture47 % + 8% ) 38,30 £0.75 1.97 29,331 0,16 0.56 23.4 0 A
VZ 4 e, Mixtuee(38% +13%)  26.37£0.97 2.91 20.41=0.53 2.50 22.6 0 A
Sl uee(23% +17%) 17.79£0.60 3.36 15.20+0.16 1.06 14.6 b B
0% MZ WE(ck) 67,08 £ 0.4 0.64 55.61 +1.05 0.89 10.4 e C
0% MZ W) 62.70=10.59 0.4 54.84 £0.65 1.18 12.5 a A
MZ 4 cork, MUmuretd?% +17%) 38,40 20.41 1.07 34.70£0.23 0.67 9.6 a A
eorziol g ruret 23 % +33%) 18.B9%1.24 6.56 17,30 £0.99 5.70 7.9 a A
Mixture(35% +25% )  28.04 £0.94 3.28 27.65 £ U.07 2.43 3.4 b A
T4 MZ WE(ck) 61.66+0.78 1.26 55.921.57 1.02 9.3 a A
MZ+ . Mtre(35% +8%) 31.25£0,57 1.81 28.46£10.57 2,00 8.9 a8 A
dimebon (4% + S%) a0.17+0.74 1.85 38.24+0.14 0.38 4.8 8 A
Mugruee(23% + 10% ) 20,852 10,40 1.91 12.92 - 0.75 3,79 4.5 b A
MixtureC35% + %) 64,03 £ 0,0047 0.73 55,12+0.0055 0.9 14.74 a A
Mixiure(47% + 13% ) 65.07 £ 0.0050 0.76 50,63 £0.0058 1.02 13.77 a A
MES S0 Micure(ol % + 5% ) 65.6020,0038  0.58  S56.88x0.0042  0.74- 13,63 a A
0% MZ WEck) 65,05 £ 0,0047 0.73 56.19 +0.0003 0.05 13.062 a A
Mixturet23% + 279 04.90 + 00028 0.43 56.24 0.0027 0.48 13,34 s A
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2.3 MZREIFERRNPETUNNESE

231 ETUSH @AM ELER HEELEFE
ETU M E B S P 4 & 0 30 pe/g M
1000 pe/e K F 89 ETU i EH &, 28 E
30 peg/ g 7K T B AIGHE BE BS D0 BY [l WKy 97.7% ~
97.8% ., 1 000 pg/g7K 10§53 B 5 4 i) =) O 3Ry
83.9% ~84. 4%, HRFW. XHAFFEMEH
2P ETU E8d 1. A HPIC FEME MZ
HEFHNETUNSE.ITBAEAWREER. R
i 20 0] A R MZ AR S5 R (R B (AR

2.3.2 HSHATETUATHEZSE HHBRS
FREE, # A KE MZ R 0.51% )
| FREA MZ P ETUBMSEND 0.75%,
2EERI VNS FTR6.93%, W, MEL K
HAMER ETUNSENN. ARESFTER
2EM MZIBHIF ETURBESERRAE 2. K&
FEETUEL MZEFAHETUNSES MZ
BB ENT  FHEXME. SHREMP ETU
BEBENET MZBR, KPR A F=Z2RBBEN
iR &A%,
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Table 2.ETU confent In the mixiures

ETU 5®%/%
o)
EE_ L tl Percent content
Sunijales of ETU
MZ + foseryl-Al 1.91
Muxture( 3539 + 40% ) ’
MZ + cliluguchalond 3 49
Mixrure( 35 % + 38% ) ’
MZ + nietalaxyl 3.11
Mixrure{ 359 + 13% ) '
MZ + caclenduzim 2 16
Mixture(35% + 25%) '
MZ + irnehimelon > 04
Minture( 35% + B% ) :
MZ 3.093

3 ®

MTFMZERMNEIREEZ BERL AR
MEBMZEERNBELR £ £ XHA
ATHEHE KATHAT IFCRAMZE
B, wWl ETU 8B,

HAEEAE MZHANT EERERHE
MZ ®WF P ETU M RE, =EEBEZFER(EPA)
BRAFSERER, €M, EXAREN 0.5%.
Rohm & Haas Company USA E M F HHE %
0.6%,. BEAREO~1%. ETURKRREELE, R
HEFALEHERRRRE, EX A&l E™ M2
B EOR 3G R, Bl B W WA AT B
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BRCUBHAPFARYEEK AEZEHY
Pl MZ MR, Bd#REKBEA=2
HReER MZBSE. IFMEEABREFR#
SR, EMERA T MZ EREIBRPHEER,
REBERIFXAFEMT L RE MZE=Z
BME K BRTHENIBEZATETRE,
FRBEEITBRAN=ZBMEREER=1FE
HEHA ALEAL - BEREW0.1%)7,
ERRLARAFH=Z2BMER MZNBE
M. BMIFNZZBMBEERFNAEH, FF
BEW.ZEA.

AE M MZ FRFF AT MZ 898 ERITH
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