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Determination of Residual Anions and Cations in Phosphoric Acid by lon

Chromatography with Direct Injection
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Chinese Academy of Sciences, Beijing 100085, China 2. Department of Chemisiry, Beijing University of
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Abstract: A method based on ion chromatography( IC) with conductivity detector was developed for the deter
mination of residual anions and cations in phosphoric acid. Separation of cations and anions was achieved us
ing lonPac CS12A column with H2504 and IonPac AS18 column with KOH as isocratic eluent, respectively.
The detection was performed at a conductivity detection mode. The calibration graphs of peak areas for all the
analytes were linear within a large range. The recoveries of added standards were 91% — 109% . Relative starr
dard deviatiors of repeated analyses were smaller than 3. 8% . Detection limits were lower than 2. 1 pg/ L.
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1
1.1
1. 1.1 1CS2000 ( Dionex ), EG40
Chromeleon 6. 50 ASRS- ULTRA ; Bamstead (USA)
ICS1500 ( Dionex ), Chromeleon 6. 50 ; Cation
Atlas electrolytic suppressor( CAES)
1.1.2 ,
18. 3MQ* cm
1.2
1. 2.1 : lonPac AS18 (250 mmX 4 nm) ; IonPac AG18 (50 mmx 4
mm) ; : 22 mmol/ L. KOH; : 1. 20 mL/ min; ; ;
200 pls 30 C;
1.2.2 : lonPac CS12A (250 mmX 4 mm) ; lonPac CG12A ;
8.3 mmol/ LHS504 ; ; 200  L; 30 C;
2
2.1
OH " NaCOs  NaHCOs, OH "~ (
) ( , Dionex EG40 KOH
e KOH CO: :
OH lonPac ASIS,
(285 peqg/ column) , s ,
JonPac CS12A, 8 3 mnol/ L HS04 s
, 1 2
110 . o3 !
LPO;
90 07 *
04 i T e - :l'. | I'. 'n. ) 5
5 s o SR\ —
-"'{i : 5 ik = 2K 5 S0 75 100 125 150 (74
1 (5. 84 mmol/ T) 2 (5. 84 mmol/1T)
Fig. 1 The anion chromatogram of the sample of phos_ Fig.2 'The cation chromatogram of the sample of phos_
phoric acid pharic acid
1. uknowrs 2 Q7(299,4/1); 3 SOF (R.3p41); 4 L Na*(28 Spg/l): 2 NHYG (8 0Bpg/l): 3 K (214
NO5 (4. 62pg/ 1) ne/l); 4 Mg™ (1.69ug/L); 5. Ca* (7. 70 ug/ L)
2.2
1. 00 mL 100 mL, 0. 146 mol/ L. 1. 00 mL 25
mL 5. 84 mnol/ L. , , 7 , )
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Table 1 The detection limits, precision and linear ranges of the method

RSD,

1

Linear ranges

Correlation coefficient

RSD of peak areas

Detecton limits( S/ N= 3)

Tors Agressn equation o/(pe* L ) . 6./ % o/ (g L° )
Na* y=0.023 4x- 0.036 14 12 5~ 5 000 0. 99 9 38 0.3
NH % y=0.014 9x- 0.3052 10. 0~ 4 00 0 9% 1 35 0.5
K* y=0.000 & x+ 0.543 3 12 5~ 5 000 0.99 2 23 0.5
o y=0.012 7x+ 0.517 8 12 5~ 5 000 099 0 22 0.4
Ca’" y=10.020 2x+ 0.2529 12 5~ 5 000 0. 99 4 50 0.8
Cl- y=0.00l Ox+ 0.0103 5. 0~ 1 000 099 9 LS5 0.6
07 y=10.002 6 x— 0.087 5 10. 0~ 1 000 0.997 3 2.4 1.6
NO3 y=0.001 0x— 0.003 5 5.0~ 500 099 9 27 2.1
2.3
R 2
R 2
2
Table 2 Recoveries of anions and cations from spiked phosphoric acid samples( n= 3)
b Original Added Found Recovery
Po/ (nge LY Pa/(mge L) P/ (uge LY R/%
Na* 28.5 15.0 43. 6 101
NHY 8 M 10. 3 19. 2 109
K* 21.4 20. 0 40. 1 93
Mg L ® 2.00 3.60 96
Ca®* 7. 70 10. 0 16. 8 91
Cl” 29 10. 0 13. 1 101
07 323 20. 0 50.5 91
NO% 4 6 5. 00 9. 40 96
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