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Abstract

A study has been conducted to ascertain persistency of p-chlorophenoxy acetic

acid (CPA), a plant growth substance, in soil.

CPA was extracted from soil and

then converted to a glc (ECD) sensitive derivative, 2-chloroethyl p-chlorophenoxy
acetate (CPA ester) with BCI; as catalyst. Total recovery of CPA including the

chemical conversion was 49.4% and detection limit of CPA in soil, a minimum

concentration of the compound which can be identified on chromatogram, was
0.03 ppm. Half life of CPA in clay loam under field conditions was 20 days and
that of CPA under laboratory condition was 27.4 days respectively.
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pChlorophenoxy acetic acid (CPA)E= BE#
phenoxy acetic acids 71-&u] auxin fFEike] &
b&tei oD BRCA & EnkEY BTER 0.15
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4 CPA BREHEY &R, REms
7L fi gl Heste] BMAEREEREEC] Yol &
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&g 2,4-dichlorophenoxy acetic acid
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matograph (ECD)¢] ##3 CPA FEfae &
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1. # #
S AEB EAE REL gt A
BCl;: EP, Wako, Japan, 2-chloroethanol:
Ep. Kanto, Japan, FZ&®mA, Nujol: IR A.
Merck, Germany, ethyl ether: AR, Mallinck-
rodt, USA, W7, hexane: BRESEREN,
Wako, Japan, Acetone: EP. Kanto, Japan.
7% 5. Celite: John Manville, USA, d&si=
b 388, Agoz HHAR 2-flask e HEE
9-chloroethanol 180g & ¥&, o7 ¢ HBFES
@ 20g ¢ BCL & As] Wldzid

2. B &

»# A5 2% gas chromatograph (Tracor,
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#h5 R4 CPA B

Model 222)& A}-43l9] o] parameters & t}&
s 2},
Column: 6'x1/4” “U” type, glass 3% OV-1/

chromosorb W. HP (80/90 mesh)
Detector: Ni®® ECD

Temp(°C): 205 (Column)
250 (Inlet)
275 (Detector)
Flow Rate (ml/min): 80 (carrier N; at 50 psi)
20 (scavenger N, at 50 psi)
Injection Volume: 12
Chart Speed: 0.5”/min
Sensitivity: 32xX10-1? afs
Kuderna-Danish Concentator:
3-ball Snyder column fff (1 % E)
= SRR
ATKEW BHNAE WHEBERBRSHY vinyl
house iy W1EECHME L, OM: 2.5% pH: 5.5)
£ A4 ez A4,
7t. CPA BE 9 HEHER
ESARLE : AKE WEBERESS vinyl
house Pyoll 45 0.3m 2 EERBEL EEo
2 % sem fgof CPA 7 1.28ppm A Ewf
RS BMATE, Axe 1~30 o=
B 27 auger & Zo] 5cm = A #ESH] com-
posit FA¥LE A4
EhEAELE - BERR FAT +ES 10
mesh #iAstz 1kg-& 1 beaker o] Y 60%
BARAKEYN ZESE 280m/ 9 EEBAE ¥
2 BfAZ 5, Aluminium foilz 2.2 &
25~30°C 2 6 AR ##Fstgo. 4714 LEES
SRepol A o] mEEEE 1.28ppm o] A CPAE
acetone Figo. 2 pEHstys. CPA EH 1HE
Aluminium foil 8 g& £ 25~30°C = #iHst
A AAMReE HHstd .
. CPA #ii
75g 9] -+ 500m! erlenmeyer flask o} %
71 o8 300ml & Ak 150ml &) ethyl ether
% matgls. A HSO-H0 (1:1) BAKE
tuste] pHE 3.0594 & & flask & 18 £

Ve
Cl—\_ /7

Ci
CPA

el & ob& Celite F¢ Eal HBAA. 25¢
9 LR FZESHE 50ml 9 ethyl ether
o] 0.05% NaOH 50ml 2} 15% NaCl XE® 20
ml & gFmslel pHE 10 Dlkoez HEstdr.
KEREE o8& SRE S S22 o 74 H,S0,
-H.0 (1:1) %¥4& sl pHE 3 LT 1k
£ o ethyl ether 50ml=z #Histglch o
ethyl ether 43%d] 0.01% Nujol/hexane 1ml
E fng & Kuderna-Danish #&Fo)|4 5ml 2
RfEA7I L, v Adge] 4 HE gas =
ethyl ether B B3:8}¢ o).

o d&v 2k KIE

60°C = MRt KW belAd LAY
CPA #hihiwe] Elg odxszs RE @0h)
0.2m! & fmsta 30450 KEAZD. Ko &
v hexane 5mlel 7% Na,S0, 10m!E fn
&t =% hexane JF&- 458, gleo] ¥A, SHie
=

2 BAOBHE 9 BRihg

2-chloroethyl p-chlorophenoxy acetate(CPA
ester)& hexane ¥z £4% 0.1, 0.5, 1.0,
2.5, 5.0, 7.5 % 10.0ppm 9| K-S b5 ol
12 4 gleol A, S#rstd B BMES #
BEliE dsich. CPA S CPA ester = 1.33 9
HBEEE Aty .

=}, [ElfkEs

CPA o #iH 9 ester{b WZ&HE @EsE &
EHZR-2 ) 0.27ppm =7 CPA & spiking
g ERgsyoz Febgd.
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LRk 4 chromatogram o 2 X.E|
Hoz dglow of e spiking = RIS H
B} —HEtg o

Ab AR

B 3 =ulo gy CPA S #bs
log paper o} plotting 3l 4KHEE 2 g}
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Fig. 1. Chromatograms of standard CPA
ester solutions
(A) shows minimum detectable quantity
of CPA at 0.5 ng and (B) represents
chromatogram showing CPA ester peak
at 10 ng. Refer page for glc parameters
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Fig. 2. Calibration curve of CPA ester
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Fig. 3. Chromatograms of soil extracts
CPA was extracted and converted to
CPA ester and subjected to glc analysis.
(A) control, (B) soil spiked with CPA
at 0.27 ppm.
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Fig. 4. Decay curve of CPA in soil under
field conditions
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Fig. 5. Decay curve of CPA in soil under
laboratory conditions

p-chlorophenoxy acetic acid(CPA)$} 2-chlo-
roethanol & BCl; it Fo] & kzZ= 2-chlo-
roethyl p-chlorophenoxy acetate (CPA ester)
£ ARslg s, 60°CelA 3040/ KiEe =z B
MRS 70~83%% 24ivt. CPA ester: m.p.
37~38°C 9] fwEW, HfafERoe® chromato-
gram o] B— peak & Ho Fglr}.

2. mEHMR ¥ RNEHE

CPA estere] 0.5 % 10ppm fExEFS] gas
chromatogram -& Fig. 1o A g}, 5HfRES]
HESE BABHES 0.5ng o gith. fE#e CPA
ester 7o 2 ol R HEHPL Fig. 29
Zt}. Fig. 2¢]4 dynamic range & 204 i
shi EEe HpIfEEE o] Mo Z Aes Hig
EES

KEE A 2,4-D ester>? L= =], CPA est-
er o] retention time -2 1.6 min & ZA 3 A&
FEY Aoz, CPA EW o &% 13t
o] SHitER T peak 7} CPA ester peak fff37
ol & REE stgl7] o Eo| T (Fig. 3 2/R).
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3. #MEIKZE A RHER

TR kz Fel CPA 9 #lifZEs FHLasH
] CPA ester 24 H#lize] oz Fms:
MEER-e 0.27 ppm KA £F  48.3%,
50.5% % Z°3 49.4% 9 1, %EEREE 3.2 T
E FL BREE Qs 28 EEKRELE 2,4-D
o EE 84.6% LIEYd Hshd ZRel gkt
gohx ®e] Ak

4 BE CPA 9 SiRREEL BHRR
= 4EEtele] 4#%7 chromatogram oz Y-
oz kelgoew, CPA HE#o=z 0.03 ppm
gt

4. 4

- EHtEel A CPA o Bimfiigd Fig. 49+ 2.

o s 208909, Koz By CPA
2 R 9~165H Aroldl i@ingr B EBEH
oA syl olu-& EREMES RME=z, T
—3 CPA &3 2 FREMmEd BEY Aoz
Bt et

W mBERA CPAY LR EEH
g Y=—6.52X10"°X+0.357 | A k¥ #HE
27.40 2, EBNA 2o 2 PREEE Bd F
= 9ok, ERER £RNFEEdA S ERRnes
CPA 71 #@EAA WAy R CPAS 1#s
FHe BRE 4, = RIS e A %
&8 8¢ e REE Bl EEe & A
Loz @EEd.

= W

AL RER BERE WE BBESY ¥ LB
CHZEL)N A it RFAEA Ql p-chlorophenoxy
acetic acid (CPA)S| +BSIHERE BT
t}. CPA % 2-chloroethyl p-chlorophenoxy
acetate(CPA ester) = #i#] 7 glc(ECD)d| ¥
T BEE 24 pEARoR, #ERE 49.4%,
ik BEERE CPA Ei#so 2 0.03ppm 7HA]
TREA 3t

Bl 4 CPA S +@d $HEilE 2084,
EHRERNAE el 2 2.4 Bl
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