GC/MSE 0|88t THAIR & 2

EE 5854

KOR. J. ENVIRON. TOXICOL.
Vol. 15, No. 3, 107 ~ 113 (2000)

’ 4_D2|'

=
S
<]

of

At

B2oer)ed 7Y QA DA TFAE

Determination of 2, 4-D and 2,4, 5-T in River Water and
Drinking Water by Gas Chromatograph/Mass Spectrometer
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ABSTRACT

Chlorophenoxy acids are one of the most useful classes of chlorinated herbicides. Specially 2,4-D and 2,4,

5-T were known to endocrine distruptors. In this study, these pesticides in water samples were extracted by

liquid-liquid extration at acidic conditions and then derivatization of acidic group was carried out various
esterifications using by CH;l/Acetone-K>CO3, H:SO4/MeOH or TFAA/TFE. That result, Sensitivities of TFE
derivatized 2,4-D and 2,4,5-T are prior to the others. The recoveries of 2,4~D and 2,4,5-T were 98% and
82% respectively using diethyl ether as an extracting solvent.
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2,4,~dichlorophenylacetic acid
dSTD)

' Fig. 1. Chemical structures of 2,4-D, 2,4,5~T and 2, 4~dichlorophenylacetic acid (ISTD).
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1. 217] 9 Alef
1) 7(7|

2 Qoia AlR-" GOMSD¥: Hewlett~Pac-
kard A2l HP5890 series II plus GC9) 5972 series
mass selective detectorS direct inlet 2.2 7 3}
AH2ElQ . =3 A8 HP7673 autoinjector
controllerg- A3ty F 3kt

Al&d &L Buchirld] HAANFHLNE »
L3Q T, +E=A39L8-2 ThermolyneAtd] dry
bathg Ah8-3}sich.

2) Afet _

AgoAA AHe-" 2,4-D,2,4,5-T9 Y3 &
B2 29 2,4-dichlorophenylacetic acid¥= Ald-
tichabo N Fiehed 2F G4 G THEe} A
Aok 5 £ 10mgE 10 ml MeOHo 3o
1,000 ppm stock sofutiongd THE4IT} APl ALL
=l methylene chloride$} diethyl ether 12} 31 meth-
anol-Z MerckAt9) Afst BMHEE T3k
ALHRYY, 254 Milli-Q 2 Milli-RO sys-
temE £33 3% FHSE AHSsisich 253a
YEFY SAShtERE BakerAld EFAlohe
8t g3t

2. W4 9y

1) RS Al aim A

2,4-D$} 2,4,5-T2) 4714 z2A3}olM methy-
lationg 3ty 2F SRR L 9T oz
8 (100 yl of 10 ppm) A AstellA] Ax Ax1
% CH3I 50 w2} acetone¥ 150 ul& W3 KyCOs
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b e AAR g B Aol AzA
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Table 1. GC/MS operation conditions for 2,4-D and 2,4,
5-T

-Column : Ultra-2,25 m x0.2 mm I.D. X 0.33 pm

—Carrier gas : He at 0.7 ml/min

-Splitless

—Injection port temp. : 280°C

-Transfer line temp : 280°C

~Oven program

initial temp initial time rate final temp final time

O (min) (*C/min) (°C) (min)
100 0 10 300 1
-Solvent delay : 5 min
-SIM mode
Compds retention time selected fragment ion
P (min) (m/z)
LS. 7.80 159,289
2,4-D 9.33 302, 163, 161, 175, 267

2,4,5-T 110 336, 338,301, 209, 195

4) GC/MS 24

2F EFL£ YL mass range 50~ 600 amu =
Table 1¢]] *}e}lJ oven temperature programel] o}
G4 7 g4e A% A= dske] B4
o] 2-& AdEgch Adg o] 23 7+ £4e o
FE A7 whE o] A EAPY (selected ion
monitoring mode)-& 2432 macroS Al4-3)e]

2,4-Ds} 2,4,5-T¢) ¥4 A& Fssich

5) Al Al=2l 24

AA Alm2 A, e 9 A Al
diethyl ether® A}4-3l] %33 TFAA/TFEE
AHgste] frEAs W& AIX] F GO/MSD=
Al-&3te] SIM mode2 ¥ 89t}
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71e] whge] AP AT 4 A 974
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2% FA Hkgo] APHE A & 5
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Table 2. Relative abundance of derivatized 2,4-D and 2,4,
5-T according to various reagents

Relative abundance (%)

Derivatizing reagents
2,4-D  2,45-T
CH3I/K,CO3(basic methylation) not react  not react
MeOH/H,SO4(acidic methylation) — 3.59 203
TFAA +TFE (trifluoroethylation) 100% 100%

AR 273 A Hh-ge] zl3sl 3FAbMethanol =}
TFAA/TFE¢) 2]& AAEF2 GC/MSD Z=&
vl w¥ A7 TFE-of 28 ester F3EE] 7ix
7} Held ew ey o] trifluoroethyl 7]
7F AR EA B Lol A dojuim
= o] APA Aeo] oFel2o] FA T
met et ¥ AS 4 £ U o] AT
Table 26 vielvjgict.

2. GC/MS 24

2,4-D,2,4,5-T 2 JYruz:E4d9 GC/MSD

Abundance

Vol. 15,No. 3

AzntEIYE Fig. 2¢) Jehiieh W 2%
A7 A28 2,4-dichlorophenylacetic acid-TFE
£ ¢ 78minelA M=h Jelten, 2,4-D-
TFE<} 2,4,5-T-TFE: 247t 93 mina} 11.0 min
A vrelydch =3 vhe- 2] mass spectra® Fig
3o Jepliddet 7 7] B BF Bajeldol
ZA&Hen, 2,4-D-TFE H-goe #Ao]
Q! m/z 302204 GAol&e] 3 sf Helal M-
Cl1t 29to] 20} el 1, base peak: [M-
CH,COOCH:CFs]* ¢l m/z 161¢}-&0}uj, o]u] A4
720 =R Aeel AL ate oal 161
1163:165=9:6:19) nv)g2 el 1 o] 9
[M-COOCH:CFs]* Z5to]-&¢) m/z 175 Ald) o]
2oz A3+

2,4,5-T 7ol A2 my/z 3360]-2<]
base peak 2. el o] d4vt 374 Fitsoigle
o7 336:338=1:19 »)g= velhgon M-
COOCHCF:]* E%o]-&¢] m/z 209¢] &% Al o]
Loz Akt

400000 IsTo” Blank
300000
200000
100000
6,76 L 882
Time--> 700 750 800 850 900 950 1000 1050 11.00
Abundance
ISTD STD
200000
160000
120000 24-DTFE
80000 2,45 T-TFE
40000 L _ h
Time—s> 700 750 800 850 900 950 1000 1050 11.00
Abundance
80000 ] ISTD Sample
60000
40000
20000 1 6 75 751 L sl 245 T-TFE
"“‘LA— ﬁ ! f w
Time-> © 700 750 800 850 900 950 1000 105D .00

Fig. 2. GC/MSD total ion chromatograms of 2,4-D and 2,4,5-T of Blank, Standard and Sample.
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]
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Fig. 3. Mass spectra for derivatized 2,4-D and 2,4,5-T.

3. FFB =AM

Methylene chloride®} diethyl etherE A}-8-5}o
77y 3% g A7 diethyl etherg o] 43 323
80| 98.4%%} 82.1% = telydt}. ubHe| meth-
ylene chloride® o] 48 F&3pgore 27
413%2} 373%=2 A Jelgch Table 364

Table 3. Extraction recoveries of 2,4-D and 2,4,5-T with

47l %9 diethyl ether methylene chloride®] Z+z}
348 e
4. H2M I

ZF4 200 mle) EF &3-898 1~1,000ng/1
Wej2 Arlstar diethyl ether2 F%3F & TFAA/

Table 4. Calibration table and detection limits of 2,4-D

methylene chloride and diethyl ether

Conc. Avg RSD

Solvents Compds (el) (%) S.D. (%)
Methylene 2,4-D 10 413 6.04 14.6
chloride ~ 2,4,5-T 10 373 621 175

10 984 486 494

Diethv ether 24D 100 902 788 874
ey pasy 10 81 111 135

" 100 788 119 148

and 2,4,5-T

Compds 2,4-D 2,4,5-T

tr (min) 933 110

Ton 302 336

Conc., range (ng/L) 1.0~1000 1.0~1000
a 1.222 1.1011

y=ax+b b 0.0169 0.0016
r? 0.9835 09971

MDL 1.0 1.0
DL (gl peyr. 50 50
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Table 5. Analytical results of 2,4-D and 2,4,5-T

Vol. 15,No. 3

2,4-D _ 2,4,5-T
Concentration Mean No. of detected Concentration mean No. of detected
range (ng/l) (ng/) samples range (ng/1) (ng/) samples
Treated water N.D. N.D. 0/35 N.D. N.D. 0/35
Raw water N.D. N.D. T 0/8 N.D. N.D. 0/8
River water 7~33 15.7 3/43 6~29 17.5 2/43

TFEZ ¥Hg-A|7| 2 GC/MS=Z 3A3sle] d& At
A& Table 49} 2t} 2,4-D9} 2,4,5-T 2% 120]
0983 0999 ¥& AL d& 4 Uden
A 247 50ng/1z Yehyto)

5. A% Al29] 24 Haz}

A4 2 44 8333 s 643 A9 2
T A5 2 dedMe BE A=A 23
stz Jeldon, stHselAE Als Z 370
A 2,4-D7} HA Tng/lA Hx 33ng/l2 712
HH, 2,4,5-Tx 2709 AlgelA 247 6ng/le}
29ngN2 &5 ot Table 5o Z749) 244 el
Wsiet

g4 £

$AAEF 2,4-DF 2,4,5-TF GC/MSDZ
24 Y5l GRS 20 2z A4
oA AHTE A4 P U A8} A4S B
A Ade o9& 2o

L9711 2 A Z=3oM9 methanolysisZ}
trifluoroethanolysisol] 2§ Hh-e-2- v w3 A} o
7144 271X E o]l AWHA gokony, A4
Z 7oA 2] methanolysisell V]3] trifluoroethanol—
ysise] ¥hg-Adol B ¥ Zoz el

2. GC/MSE o] &3l trifluoroethanolysisgl 2,
4-D¢} 2,4,5-T2] Az 24 =& vjadt 45
T BA 2F Exlelol HAEHYLH Haole
o 992 el s BTz FHlo] &
ol 3kl

3. Diethylether2} dichloromethane& ©]£-3}<
FAANEFY F& IpES AR A diethyl
etherZ A3t A-9o] F&8o] 984%3) 82.1%
2 A vebgd.

4. A8 200mlllM o] AL A P

BAE 24 A% 44 10ng1= Jehgon
Z+zk2] A A= SngllE vjehgo)

5.3 AeAdA AT Ae % W4 A=
B3R AT A9 F B =¥ A2EAYL
o, 3 Alw 43709 24 A 2,4-D:= 3
7} Algejr] 7~33ngle) vz A2HYw, 2,4,
5-TE 270 Al&ollA 6~29ng/1¢) TEE 2
At

5 2

Chlorophenoxy acid i Al 24 2 FA AHe-
H3 A 5% 59 shiold. 53] 2,4-Dg} 2,
4,5-Tx WEvH o) 24 F9 shiz oA
At B AFAME o] F 7R EAL A el
A QA -GH] F2Hoz F27 X f=A33
o GC/MSZ #3319} %82 methylene
chloride9} diethyl ether& Al&3}e] 22828 vw
g 23} etherE AHS-3 739 2,4-DE o 98% 2,
4.5-Te o 82%9] FL H5eg pyq =3
A71E FEANE7] $18ld CHsl/Acetone-
K:COs8} BAldele =z ZH2t methylationAl &
gstod L, AMA Z A A triflouroethanol (TFAA/
TFE)?} vb-g-A1A 72422 ZAEA=E wwsigo.
32 A}t TFAA/TFEE AHE-3sle] wh-g-A17) Azizh
=7 & Aoz et
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