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D etem ination of I Hydroxyethylidene 1 1D iphosphonic
Acid in Recycle Cooling Water by Ion Chram atography

MA Jian, YUAN Dongxingd, GUAN Bi', YANG Rong, GE Laowei
(1. Environm en tal Science R esearch Center, Xian en Un wersity Xiam en 361005 Chinas
2. Shanghai Jiwan W ater Treain ent Chan ical Canpany Shanghai 201901, China )

Abstract 'Hydroxyethylidene L I diphosphonic acid (HEDP) is usaally used as a scale and
corrosbn hhbitor n recycle coolng water for steel ndustry The quick and accurate analysis
of HEDP concentration n water is of mportance to control the nhbitor adding progran. How
evey the canmon method for HEDP analysis which detem ines the total phosphate in water
sanples may suffer the serious problem of ncorrectly nchding degraded HEDP as the actwe
HEDP reagent In this smudy the method of the detem nation of HEDP i recyck cooling wa
ter by ion chramatography w as nvestigated The chram atographic parameters inchuding elx
tion and detection were optinized The separation w as achieved on an IonPac AS14A colunn
w ith NaOH solution of80 mmol /L as the elient at a flow rate of 1.0mL m i and the detection
was performed by a suppressed conduct¥ ity detectibn mode with the njectibn volume of 25
“L Themethod showed good linearity within the range of 0.25 and 25 mg /L with an average
recovery of 10225 The detection lin it of the m ethod reached as low as 0. 1mg L The relative
standard deviations for 0.25 and 0.5mg L HEDP standard soltionswere 4. 7% and 3.5% (n =
13), respectively Them ethod has been applied for the detemm nation ofHEDP i recycle cool
ng water samplesw ith the advantages of beng simpk fast sensitive and interference free
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Fig 1 Chranatogram of canmon anins
and HEDP standard
L. F~ (20 mghL); 2 CI (40mgkL); 3 NO;

(5.0mg L); 4 NO;y(10.0mg L); 5 SO27(10.0mg L); 6
PO}~ ( 12.8mg L); 7 HEDP (2. 5mg/L).
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Table 1 Calibration curves and lin ear ranges of detemn ination of HEDP

Type Range A mg /L) Calibration curve r?
Calbration curve 1 025-10 H=0 1309 Cygpp — 0. 0146 0 99%
Calbration curve 2 0.5-25 A =0. 0502 Cygpp — 0 0321 0 9992
Calbration curve of tap water spiked w ith HEDP standard 0 25-10 (standard added) H=0 1336 Cygpp - 0. 0131 0 99%
H: peak height *S A: peak area *S- mina Cyppp: mass concentration of HEDP mg /L
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Table2 Concentrations of HEDP in different recycle
cooling water sam ples

Sample Sam ple source °(HEDP) /
code (mgL)
1 a steel factory in Shanghai 4 38
2 a steel factory in Nanjing 1 ND
3 a steel factory in Nanjing 2 ND
4 a steel factory in Nanjing 2 38
5 a steel factory in Nanjing 3 ND
6 a steel factory in Nanjing 3 ND
7 a steel factory in Nanjing 3 790
8 a steel factory in Nanjing 4 0 81
9 a steel factory in Nanjing 4 12 6
10 a steel factory in Nanjing 5 075
11 a steel factory in Nanjing 5 ND
12 a steel factory in Zhangjhgang 093
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