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Research and Development of a Novel Inorganic
Copper Fungicide Copper Oxychloride
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( Institute of Plant Protection, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: A copper oxychloride was obtained from cupric chloride or copper sulfate by chemical synthe-
sis,and the effective component was analyzed with X-ray diffraction detector. The formulation of auxiliary
agent was optimized according to suspensibility and stability for preparation of 300 g/L copper oxychloride
aqueous suspension. The preparation method , production technology and control index of quality to copper
oxychloride were put forward. The quality index of 300 g/L copper oxychloride was evaluated including
active component content , suspensibility , pH ,screen analysis, stability of storage, efficacy , toxicity , residue
and environmental safety of 300 g/L copper oxychloride. The results showed that the index was up to the
expectations , including over 95% suspensibility, pH 5. 5-6. 8 and the heat and cold stability. The copper
oxychloride was a safe,low toxic,low residual and environment-friendly fungicide, and kept good control
effects against citrus canker. The copper oxychloride is an ideal replacement of traditional fungicide Bor-
deaux mixture,as it is convenient to use and not easy to induce chemical resistance or rampant occurrence

to spider mites.
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TEEKXWHA BRI 2B .BPE FIEF—8  FEE, 2300 TllEdER 5 0] 82870 2 #0508,
RATHRATEMHR, FEERINFEZ L T8 AR EFNE A0 iR W, & 3T 42 %N HE
— R ERENCY. FHEBEREBIREBR” R, BT, AN AN B SRS, A%
LR, o lk SRS, KM RHER T B HESTIRAERF. BOEFEEFENEEN ZHR
IREW” . EHA R BEFZALH [ CuCl, - 3Ca T A9 M T30 &Y
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F,600#) \ TR HEBAEERE BT 300#) 4« prymppenk PrwTe
. 1600# TRy BE 2458 (10E0) (NP-10) F11 OP —T_

#51(0P-6,0P-8 ,OP-10) , 34 Tk . WT9936, &5 sa&EHY R H o Hliﬁ%}
Bl 5l

g K BFLAT E il |
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FHBEFARA ), HG3004 AIE %5 (85 5150
wAER] ), Ol 1.2.3 MR M E 5%k % GB/T 1603 J5 ik

1.2 Hik ESER, & GB/T 1601 # & W & pH, #% GB/T
1.2.1 EZme#& (1) FBFE . BEpmemag 16150 TRl € it , # GB/T 19137 Jy ikl &
SRS R K AR, B AR IRRASRETE, 3 CB/T 19136 Jrikill e U E .
{LEE R RUTIE, 280, i, BEiE . 5g 1.2.4 #HRHG%XE FHMEKR. R4
BHIA 3/4 By BEBRAEAE iR T 4R U UM BB N, I RESUR. AT A R
(2) A FALRIE KIS WP IR, 218 BRITHUER 4 mm WRIARER, 2K, MRARET
MASEAS, ERTEHE, TR N R b, 25 CHEEBAFF T2 h GUMNEEER.
4CuCl, +3Ca(OH), = CuCl, - 3Cu(OH), | + HHXERAIHERZRE (3 x10° mL™', EHREE
3CaCl,. D E) . K255 :300 o/L EREEN (A
BNTHIEAK I TARTE B X TSI 7)400 £ 300 g/ 1. EHRRIFH 600 ff 300 /L. Eif
Gt TP S AL S B Al A B B RIEA 800 15w = 77% B 2478 600 15 (£ E B4

A1 THE T ZEZRER
Fig. 1 Produce flowchart of copper oxychloride
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1.2.5 #HMH ARGANAESHERLMEFNRE
ﬁﬁﬁ%‘%%ﬁ?é 7o) DA SRR . ARAE R
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IHR AR, & 300 g/L L5185 400 £5 &
AHEZ 2 A HE  EBREME R Z 4 K, BKHE
HARBZY 2 IR, T/ Jo — IR 25 24 K S A [ 18] B BH %
B, ERR TR E.

¥ & KB, 3% 300 g/L F 4.8 %57 600 15
RAHZy 2 NAbHE FEZy 6 Al 8 IR, FiJa — K2y
5 14 21 [z 28 d ¥X4E.
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2.1 FHEE&E

FIAGBRE RS RILAER R ES, R 1 WS
SRR, bk 2 Moy el T &, B W=
B, IEHBPHEESHEEMR & X LA s

\

trill € 5893008 CuCl, - 3Cu(OH), (& 2).
R1 WELFEHNEHER"
Tab.1 The result of synthesizing copper oxychloride with
copper sulfate
il 53 77 Bk w( )/ % w(IFEH) /%  RNMWE/ %
FiMEY:  55.44 £0.61a  0.008 +0.00la  95.7 +1.2a
S 58.3640.69a  0.006+0.001a  98.2:1.5a

DRAs#EEELAFNEAFHEHALEFEFREE(Duncan’s & ,P =
0.05)

2.2 300 g/L E$fhEZFF BB ARKERE

R A1 300 /L FHEFEFMNEEFEA
febr:w (2 E L) B (300 £15)g/L, BFE =
90% ,pH5.5 ~ 6.8, i th (ML 75 pm I TFF) =
95% ,300 g/L EH BN & (54 £2)C K -

f£4 B WS EA S S ] AR ER SV ERA
& (P =0.05,Duncan’s #;) , RIAHIZEEL G8.

% GB/T 1603 75, % 30 #t ¥k 300 g/L F 4=
EREEFERBTNE, SR (FE2)XH, HEER
K 95% L) L, FERME R 97. 9% , KK E E K
FREKH) 80% .

#F2 300 g/L ERBRFHRBIFE
Tab.2 The suspensibility of 300 g/L copper oxychloride a-

queous suspension

K BEER% | #HK BER/%| #K  BEFE%
1 99 B 98 21 99
2 100 12 96 22 96
3 100 13 98 23 96
4 96 14 100 24 96
5 98 15 100 25 96
6 99 16 99 26 95
7 97 17 100 27 96
8 99 18 100 28 97
9 98 19 100 29 95
0 99 20 9 30 95

2.3 BHRABAPURKEER
ERMEH RIS FE 20,300 ¢/L FHEENS

w =77% A] 2345 %3 A 4% Bt 5 08 B 25 — <& B9 ] 3¢
% Lrp T8 400 ER BB E R ET  MHEEE

2% 3.9 cm; O] 3218 600 £% . T 4 600 4% . T 4 800
FWETE 1257 02.82.5 1.7 cm, ZRA LT
£ 7K ( Duncan s £,P=0.05).
BIZ5RIR S RN R 3. HER 3 Al A, £4
400 1% ,600 £% 800 £5 B 1GM #& i It I A B TR SUR o7
2114 89.93% .81.25% .66. 64% ; %f 5 R 47797 Bh 16 %KX
B35k 85.55% .80.47% .65.83% , FEM R
WEIBHIESUR L, E 4 400 58T Al /187 600 £%;
F 4 600 155 v R 75 600 ﬁ@‘i(“ﬁﬁ%*ﬁé’u EZ75 AN
B3

#®3 EEMOITEHFMRXREHOEHR"

Tab.3 The control effect of copper oxychloride against bac-

teria canker of leaf and fruit on Hongjiangcheng

( citrus sinensis )

ik R
LR FHmtsres  Biasi/oe  EHORfERER PRGSO/ %
T 47 400 & 2.75+0.60 a 89.93 1.51 a 85.55
T4 600 % 5.12+0.58ab  81.25 2.04 a 80. 47
T 4 800 £ 90.11+1.04ab  66.64 3.57b 65. 83
AREB600FE  4.56+0.33b 83. 30 2.21 a 78.85
7 H % B 27.31 £7. 18¢ 10.45 ¢

) Al $4EE LA AR —?‘-ﬁ%‘iﬁ?i%miﬁ-wum&n’ s #%,P =0.05)
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Fig.2 The X-ray diffraction of synthesizing copper oxychloride with two methods
2.4 B BREWERNESHENZTEEN ey 25 R 129 AR
% 300 g/ L E 418 A 1T ML 45 AW, AR R A RRE AT R 4 A
300 g/L 4= HR TIRFEREY, l&ﬁl*r:ﬂlfﬂ& HERPE 3RS FEMREEERI, i 600 f51Y 300 g/L 4 &5
£ 0 LD 437 4 317.1 12 756.5 mg - kg ™' WKk 6 ~8 K, Ba— K2 IESCRAAERE 14 .21 K 28 d,#%
TRIBAE. Ames BB MBI AE ETHERX 2RPOZREESRT 3 mg - kg™, BIRERERE.
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#4 300 /L TEBEFHNEREPHERDSER
Tab.4 Degradation dynamics of 300 g/L copper oxychlo-

ride aqueous suspension on orange fruit

VA ARGERER (mg- kg ')  HHE/%
0 3.41

7 3.51

14 1.97 42.2
21 1.38 59.5
28 1.13 66.9
51 I. 13 66.9

i —

1) s} B8 X 51 d/\%ﬂ’ﬁ’]ﬁﬁl’é\zﬁo 8 mg - kg™

xS

F 7 600 ETEHHE LBk =

LRESER

Tab.5 Residue level of copper oxychloride on orange

T 24 % z%ﬂﬁ—-?‘kﬁﬁgﬁﬂﬁ w("ﬂﬁ]_)_/(mg_jkg")
/R BORRIRERED & - =
6 14 2.96 0. 89 1.58

21 5.16 0.75 1.83

28 6. 68 1.43 2.76

8 14 5.83 0.69 2.47

21 6.42 1.45 2.68

28 6.48 1.14 2.38

%} B8 1.97 1.05 B

HRXAERP L RERIRER =KX
300 g/L EHBEEFEN#ITTEA BB XEF3FH

gAY 48 h BEEEIREE, LDs 7351 4 2. 2.3 236. 0

#1106 070. 0 mg - kg~

FHPE, N
SBEREER.
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