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N B2 £8, g%, AEHY APy & o8P A7
(Gonzalez 2, 1996; Donald 5, 1989)7} 48 wjo} ko
B, 2 Fzo] WA HHS AT o] o, £3] & FolME TiO} Zn0s} e FEuAE
WAE sl Aol dwkao] At o] 2helA o] g3t FEaNE ZINA AAd e W &4
gRE s7hs BEdd FAE 258 & Arg 2L A FRAAN AAse JlEc] dFRL
Aty e Aol 59 tHSubhasish 5, 1993; Benjamin 5, 1981).
FAnEY AHoze =EFHAS HBIEAMS Prochloraze= 1983\ d  ¢-g]uetol] AvjEo] F=2
ARHo " WIHFS PAL 5+ don, FAHeA BANFALEAZRN ASHL JT azoleAd ATAR
FAFEY @zt AY glon, a%e fEARe  BA SShoEe] o] MIE MATALERAZ A&
ZgEd Prdesz Agstl ERE dehzm, S e AAolth Prochloraz fAl= AN
HAAY A BEAZE 2 BURY oAEAS  WIAARA F7Ijte] 057x10° mmHg20T o], 23T
AP SUYCEN FFE HA3 T 5 YA 8F Eole 475 mglrt &3P, 4 {718l 2
of FatH= TS ddHeR ol #7 F ok gsle 549°] Aok Ratd] e FARTF=4 LDso

B3E 2o ZUH(Fleicher S 1983). 1600 mgkgoZ TAFAEL wj§ & T
AR W] EAAEL ARE A7)e) nEEE FEFA7E "o AT ool A3t
Aelsly] 2o A HrA] sEE 9o oy AaA Wl g Ao iR Aganrt
g1, 1999 EAAE T Ao ts B A3 AP ergosterol S AsFoEN A
APzt A 0% o)ate] Edle] s wuE  ARES vehle AeE A ATHA 5, 1990).
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Aol A8 e prochloraz(N-propyl-N-2-24,
6-trichloro  phenoxy)ethyl}-imidazole-1-carboxamide) & &
T AR 2 TieEde 2R Age B9 a9
7b gle B9Q acetonitriled) FEFL [olx A
dtof ARgdIAoH, FALE F WAAY sy
Adser) B F 824 SAA Wl dw
prochloraz®] AAE AFL gz {AQRHE
ARstAT. THEAAIE S0 citrate  buffer(pH
4.0), phosphate buffer(pH 7.2), borate buffer(pH 9.0)-2
A2l BRAAE fAL reverse osmosis water
systemE FHAIZ] gol2ad HAFo FEAETH

Hel HEoM HHE 8L AHESHATH

¥ % prochloraz

Prochloraz &FEAE
T

funnelol] &7|1 33} NaC
E ¥ 383 AFEA
ik o7l T4y
AL =AY w3 H
st AAE AaZ ARt Edw I F
prochloraze] $3& YAF A B2
€3 02N- NHCl 30 mLE 7kg ¥ 3027 X
Al7]3 acetone 100 mLE #H7}3le] 1A7F F9F 200
rpmo A AGAIZ) & o 2)(Whatman® No. 2, England)
£ 7+ Bichner funnel oA F<2) o33t} &7
2 LS o7 acetonel 2 THA] Ho] Wy Aol
oA FapAck FF oA separatory funnelo)
%71 X3} NaCl 50 mL, dichloromethane 50 mLE
YWa 387 AEEA EE T AAF dichloro-
methmneE S EHAT A9 AL ww
3HTh Dichloromethane%%‘ TFgMIES
THAA 40TAA 2 55 5§ FFEE n-hexane
10 mL2 83t HAAEE 3k

A= chromatography column(10 mm 1.dx20 cm)o)
florisil 5 g & FXA)A, o] &4 5 mLE loading 3
% dichloromethane : acetonitrile  (50/45/5,
vivfv) &40 g 50 mL §EAA 40TAN ZtsS
% nhexane 5 mL2 #)&3)3te] GLC(HP5890, NPD,
HP-)& EA43tych
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Prochlorazll 8 = &AM
FA FEEEQO0 m idx25 o] pAAUEES
3 cem ZHolZ AL thE AWM 5 em IR B &
o & qWo| B3l R715EL AAs A
S & 18 og 197 43 prochloraz ¥F
H4dog 45 ppm A AT F 243 1, 3,
14, 21 2 2790 AEE AFsd B F
AFFE BASGoR, NPFae feled

Fagstgich

2 =~ of g

2 o

A

SAA=0 BIM & prochlorazll 8 & 24

FHYTE AF4dAM E 300 mLE
prochloraz®] F&E7} 125 ppm HA ZEdlz §)
S AT F ¥4 300 g& ¥ 4T 1Az
FEF 5 1, 2 3 4,5 2 6dAo} 138 &2
Zolgol Flgd #HAddA FHFE BHIgth
B FARYLAGROE FRAYE ¢ FA
AelddA A=AYE B FAE B wol 99
22 WHog EFS ZolFo FddAN AFHE
A3k

=
0 L oo o
o 1= 18 K

ProchlorazQ| =6iAd

7V sl A E-2 OECD test guideline 2] “Hydrolysis
as a function of pH”H(OECD, 1981)¢] we} pH 4.0,
72 2 909 buffer 94 ZAtn Z7e] $EAd
49 prochloraz A E H7Fsho] APE 3T
E 5 JEHAUYL xenon lamps} g LHIS3
illuminatorE FYo 2, AHL7= quarntzA]Z ] test
tube(10 ml)E o]&3}e EPA guidelines?] “direct
photolysis rate in water by sunlight”(EPA, 1999)%}
“indirect photolysis screening test”H(EPA, 1999)0]

T3t AEstoh

HY = =AH Il QIS prochloraz MM S

Fxo Adke 2LE A FAHEQ prochloraz)
SE7F 125 ppmo] HA Zggtz FAE A shd
3] 10, 40, 100 % 200 g, EEEH] 40, 80, 120 2
200 g, HAA 10, 20, 40 2 60 g, AT 20, 40, 80
2 200 g, EFAIEE) 80, 200, 400 L 800 g, A2}
°]E 5,20, 40 ¥ 60 g 77 £ 3 ¥ 130 ipmo
Z 287 JBAY o M3AHETe EREuAY
T 2 EFHETE 2047, HIAAAYTY Az
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2 gAebx et X5 247 AR
3l & 7} A7NAANE 2423} prochloraz 2+
£3 RAHHTE A4S 4 LI
prochloraz} 125 ppm o] HA Hstn WAL
A7 #ol 10, 20, 30, 40 g 130 pmOT 227
Aol 3 AIZF AAAZ F fdn WHS 2y A3
&}o] prochloraz HF S 4313 th

Prochloraz@l REA| M2l CHeH AAIN

ZAZANA prochloraz FE7 50 ppme] H&
Zggtz FAE £ AL FFA EY »

A Helg T HeAE 1, 3, 7, 14, 21, 28, 35 ';-g )
Yol EFS 10 cn Zol2 vl wakoz dA3A
0AHE A EY F
15 =

prochloraz 77 %2 A

Prochlora29| g2 A AESH
Algd 3‘2] 2 7&%?‘}741% * 13} 2}k proch-
EEE

A2
FEol BARlel M%oldoz & ANE It

Table 1. Recoveries of the spiked prochloraz into
diffe- rent materials as determined by the
analy- tical methods

Recovery Detection limit  Spiked level

(%) (ppm) (ppm)
Water 105 0.0004 0.1, 04
Soil(SL") 106 0.001 0.1, 04
CPM” 99 0.001 0.1, 04

“Sandy loam, "Composed pig manure.
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BN717]19) HAAPAZEL 0.1 ngolglon WalE A
o T Edo] YehtA fken HEdAE £

0.0004 ppm, E3} FuBl= 242 0.001 ppmo] Aot
BIMMA 2122 prochloraz 8& §4
3 Wotr717) A Adavt EQ
& T 98 skRel 1wy E
ZolFHx BE 15U F¢ HopAich ojw H
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ND A FALGEA7 $E
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3hdoltt &40l prochloraz7t fYENE FF &
F AFAE TR A9 49 2Ae 28 1@

z2om, gred MR -"E’““+E°k°ﬂ =28
Folxe] AREF 2APFe vz &5E

ol
A2 Y=3.9305x e*’ B73X 1=_0.98351)
olx wztrlE 509 oleH, £5E+ESAME T

O 1= 0.98894)0] 11 wHZEY)E 409 o)
ﬁit}. CFE+EGHYTE AN 4dA & F

Table 2. Elution rate(%) of prochloraz from rice seeds after rinse with water in different rice seed disinfection

methods
Rinse times Ist 2nd 3rd 4th 5th 6th
FRSD” Elution conc.(mg/L) 115 4.9 36 2.1 1.7 14
Elution rate(%) 9.2 39 29 1.7 1.4 1.1
NRSM" Elution conc.(mng/L) 133 49 40 2.6 23 2.1
Elution rate(%) 10.6 39 32 2.1 1.8 1.8

“Rice seed disinfectant by famer. ”National rice seed management.
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Fig. 1. Changes of prochloraz concentration in water with

or without soil.

===t
pHS 2=Wigle] w2 Agseky sieEaae

2% 290 F 30 uehd ule} 7o) umﬂ% 25T,

pH 40, 72, 9004 63, 86, 499 o|}1, 35T, pH

40, 72, 90914 77t 63, 62, 139 o]o%k_uq] )=

2 LR ZANGME AT ZAdA woh Oly}_g]}_a

X Zairt #43 &11%3 g 5 A, 257}

A% ols) e Az

I
5oy

- Zdqt

BH prochloraz®] 7}

il £ dgun e
=, 1998), o)== ¢

H7]— 5.5~7.5 H4

A AL P

Residue (mgiL)

—@— pH 4.0 at35°C
—E— pH 7.2 at 35°C
—&— pH 9.0 at35°C

3 7 1 21 28

Day after treatment

Fig. 2. Hydrolysis of prochloraz in different aqueous
systems at 25C.
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Prochloraz®] FEs= 18 3dM BE ul9} 7o)
Bl =2HA &L gzt HEHA Fo =2H
cred MEEA ddstA EIHAT =

2765 Jjem'e} B Atz BlEAM erElA
68.8%, NEEBANME 762%2 Eaj7t EXEHyoH,
11059 Yo' ZAA e EEA 97.8%, AT EA
= 998%7F LU o9 22 Ade e
19 Ha YAatsko] oF 820 Jjert (198'3)Q1 A& 7Hoks)
™ prochloraze] FESHL 3Yo|W 27559 65%
ol’dol B € ZAoF NHERZ FE7} Hlw
[e]
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Hoh HEgo Bavl 28 AL ABEol §71%
3} 2718 o e 9o WEd o)de 4%

Table 3. A half-life and regression formula by hydrolysis of prochloraz in different aqueous systems at 25 and

35C.

Temp. Aqu.sys” Regression formula Correlation(r) Half-life”
pH 40 Y=2.5033x¢ "4 -0.9419 63

25C pH 72 Y=2.5135xe " -0.9863 86
pH 9.0 Y=2.4409xe "1 -0.9683 49
pH 40 Y=2.6514x¢ 1% 09621 63

35C pH 72 Y=2.4819xe "4 -0.9682 62
pH 9.0 Y=2.3779xe " 09745 13

“Aqueous systems “DTs =1/K In 2
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~@- control
—£ }— Pure water
A Seoho water

Residue (mg/L)
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0.0 2764.8 5529.6 8294.4 11069.2

Power of illumination (J/cm?)

Fig. 3. Photolysis of prochloraz in different aqueous
systems.
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Table 4. Removal efficiency of prochloraz by addition of agricultural materials in prochloraz waste solution

Lime Treatment(g/L) 5 20 50 100

REY (%) 48 474 234 93.6

CPM” Treatment(g/2L) 20 40 60 100

RE(%) 51.8 64.2 813 90.7

. Treatment(g/2L) 10 20 40 100
Activat

ctivated charcoal RE(%) 26.1 4838 742 89.4

Treatment(g/2L) 5 10 20 30

Straw ash RE(%) 167 36.9 706 78.0

. Treatment(g/2L) 40 100 200 400
Soil(SL

oil(SL) RE(%) 98 172 416 703

. Treatment(g/2L) 5 10 20 30
Zeolit

one RE(%) 22 302 380 470

. Treatment(g/4L) 10 20 30 40

Rice straw RE%) 13 9.7 218 24.1

“Removal efficiency, “Composed pig manure
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Table 5. Degradation of prochloraz by addition of agricultural materials in prochloraz waste solution

Materials Lime CPM” Straw ash Soil Rice straw
Treatmeni(g/L) 100 50 15 200 10
Time(hour) 20 20 3 20 3
Adsorption(%) 17.0 40.9 18.5 71.7 74.2
Degradation(%) 83.3 59.1 81.5 283 258

“Composed pig manure.

37 A2 &< 30 g2l HY 2]} prochloraze)
AAEE 470%0100.9, HAL 40 gLAT Al 24.1%
92 AAES HoA AZE 9 Yol HA
T 3ii=g

ProchlorazQl REA EAX2I0) oIt Al
FHA Aol wE prochlorazd] AAdE A
% 49} 2o, prochloraz 50 mgkgs F&FRA ES
o H2)3Ee wW FANL Y=374621 x 2P (¢ =
09771424 wzk7l= 122942 A7) 3599 90%o|AF
o] MUY o) T TFF4Y EY ukr)g
Blastd A4o] Hmy wE FFoR ERY &
A, AdFA Ryt FHmz FalaE 3
prochioraz#| 4-& /FA| Ede #Hr)sldr EX Y
o] FAIHA && Aoz gydHD)

o
.

Disspation (%)

Days after treatment

Fig. 4. Dissipation(%) of prochloraz in soil under the
field condition
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Safe and easy disposal of prochloraz wastewaters after used as rice seed disinfectant

Byung-Jun Park, Ju-Hyeon Choi, Chan-Sub Kim, Byung-Moo Lee, Yang-Bin Thm and I-Kyu Cho'(National
Institute of Agricultural Science & Technology. RDA, Suwon 441-707, Korea and lCropScience Korea, Ltd
Baekam-myun, Yongin, Gyunggi-do, Korea)

Abstract : For safe and easy disposal of prochloraz wastewaters after used as rice seed disinfectant in Korean
farms, this experiment was carried out. By addition of several agricultural materials commonly utilizing in farmers,
removal effect of prochloraz from waste solution was also investigated. When rice seeds after soaking in diluted
prochloraz solution were rinsed with water several times, prochloraz was removed 92~10.6% at the first rinse
and less than 3% at the fourth rinse. A half life of prochloraz was 4~5 days in aqueous system. Hydrolysis of
prochloraz was more rapidly in alkali solution than neutral and acidic one at 25°C and 35C. By the irradiation
under 5530 Jjer' using xenone lamp, prochloraz was photo-degraded to 87.7% in aqueous system. The removal
efficiency of prochloraz by addition of several agricultural materials were as follows : 93.6% by lime, 90.7% by
composed pig manure, 89.4% by activated charcoal , 78.0% by straw ash, 70.3% by sandy loam soil, 47.0% by

zeolite and 24.1% by rice straw. When prochloraz solution was sprayed on the field soil, it was dissipated upto
90% within 35 days.

*Corresponnding author (Fax : 82-31-290-0521, E-mail : bjpark@rda.go.kr)



