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o : TonPac AS11-HC (250 mm x4 mm)  JTonPac AG11-HC
(50 mm x4 mm) KOH 1.0 mL/min o N
N ( HMPA) .| N N .Cl~  S0:° 0.1 ~20 mg/L.0.1~20
mg/L.0.1~50 mg/L.0.25 ~50 mg/1..0. 05 ~20 mg/L.0.2 ~50 mg/L.0.02 ~20 mg/L.  0.05 ~50 mg/L
0.999 5.0. 999 3.0.999 9.0.999 8.0.999 9.0.998 5.0.9999  0.998 0 93.7% ~ 104. 0%
2.5% (n =17) ( (S/N) =3 ) 0.002 ~0.025 mg/L.
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Abstract: The by-product anion content was an important index for the evaluation of pesticide

glyphosate’s productivity technology. A method was developed for the simultaneous determi—
nation of glyphosate phosphorous by-products and other trace impurity anions in the mother
liquor of glyphosate procedure by ion chromatography (IC). The sample was diluted with dei-
onized water and filtrated by 0. 22 pm nylon filter membrane and then analyzed by IC directly
without anymore pretreatment. The analytical column was Dionex TonPac AS11-HC (250 mm X
4 mm) with a guard column lonPac AGI1-HC (50 mm X4 mm) . Gradient KOH eluent genera—
ted by an eluent generation cartridge was used at a flow rate of 1.0 mL/min. The detection was
performed by a Dionex suppressed conductivity detector. The quantitative analysis of external
standard calibration curves was used. The linear ranges of the method for glyphosate methyl
glyphosate hexamethylphosphoramide ( HMPA) glyphosine phosphite phosphate chloride
and sulfate were 0. 1 =20 mg/L (r =0.9995) 0.1 -20 mg/L(r=0.9993) 0.1-50 mg/L(r =
0.9999) 0.25-50 mg/L (r =0.9998) 0.05-20 mg/L (r =0.9999) 0.2 -50 mg/L (r =
0.9985) 0.02-20 mg/L (r =0.9999) and 0.05 —50 mg/L (r =0.9980) respectively. The
average recoveries were 93. 7% — 104. 0% with the relative standard deviations less than 2. 5%
(n=7) and the detection limits ( S/N =3) were 0.002 —-0.025 mg/L. The method has been
applied to determine the contents of glyphosate phosphorous by—products and inorganic anions

in the mother liquor of glyphosate with satisfactory results.
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*Dionex TonPac AS11-HC (250
mm x4 mm) JonPac AG11-HC (50 mm x
4 mm) ; : KOH 0~15.0 min 2 ~
15 mmol/L; 15.0 ~27.0 min 15 ~ 40 mmol/L;
27.0 ~ 32.0 min 2 mmol/L; 1.0
mL/min; 99 mA;
130 °C; 125 pl; .
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( 8%) ; AS11-HC X
9 pwm 70 nm Table 1 Linear relationships and detection
limits (S/N =3) of the ions
( 6%) - : :
. X Linear  Detection
Regression Correlation o
o Ton G fficient range / limit/
equation coetficien (mg/l) (meg/L)
Chloride Y =0.2919X +0.0412 0.9999 0.02-20.0 0.002
° HMPA Y =0.0807X -0.0327 0.9999 0.1-50.0 0.01
ASI8 Phosphite ¥ =0.1355X ~0.0083 0.9999 0.05-20.0 0.005
N R Sulfate Y =0.1980X -0.0249 0.9980 0.05-50.0 0.005
Methyl Y =0.0516X -0.0160 0.9993 0.1-20.0 0.01
AS11-HC o
glyphosate
( 1) Glyphosate ¥ =0.0517X —0.0185 0.9995  0.1-20.0 0.01
1.4 Phosphate Y =0.0856X -0.0131 0.9985 0.2-50.0 0.02
Glyphosine Y =0.0586X +0.0058 0.9998 0.25-50.0 0.025
Y: peak area; X: mass concentration of analyte mg/L.
2.3
2% N S NG IS
. NO; .SO2" . 1.3
. 8 1.4
2, 2
N 9 ( RSD)
i 7 1.5% .
7z}
> 11
> . 5 2 ( RSD )(n=8)
:g F 8 Table 2 Repeatability ( relative standard deviation
é RSD) of the method (n =8) %
S Ion Retention time  Peak area  Peak height
Chloride 0.34 0.061 0.075
HMPA 0.18 0.18 0.21
. Phosphite 0.12 0.18 0.32
30 Sulfate 0.40 0.15 0.41
Methyl glyphosate 0.12 0.29 0.19
1 . . (HMPA) . Glyphosate 0.10 0.37 0.36
Phosphate 0.09 0.48 0.74
Fig. 1 Chromatogram of a standard solution containing Glyphosine 0.88 1.43 1.49
glyphosate methyl glyphosate hexamethylphos—
phoramide (HMPA) glyphosine and common in— 2.4
organic anions
Conditions: gradient KOH 1.0 mL/min; 0.0 -15.0 min 2 - 1.3
15 mmol/L; 15.0 =27.0 min 15 - 40 mmol/L; 27.0 - 32.0 100.1 000 1.4
min 2 mmol/L.
1. F~ 0.5mg/L; 2. CI- 1.0 mg/L; 3. NO; 2.0 mg/L;
4. HMPA 2.0 mg/L; 5. NO; 2.5 mg/L; 6. PO3~ 2.0 ~HMPA. . N
mg/L; 7. SO;” 2.5 mg/L; 8. methyl glyphosate 5.0 mg/L; Cl~ SOZ_ ( 2) o
9. glyphosate 10.0 mg/L; 10. PO3;~ 2.5 mg/L; 11. glypho-
sine 10.0 mg/L.
2.2 3 1 000
1000 mg/L 100 o
1.4 93.7% ~
104. 0% 7 RSD  0.9%~2.3%.

( (S/N) =3
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