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Abstract 1-Hydroxyethylidene-1 1-diphosphonic acid HEDP is usually used as a scale and
corrosion inhibitor in recycle-cooling water for steel industry. The quick and accurate analysis
of HEDP concentration in water is of importance to control the inhibitor adding program. How-
ever the common method for HEDP analysis which determines the total phosphate in water
samples may suffer the serious problem of incorrectly including degraded HEDP as the active
HEDP reagent. In this study the method of the determination of HEDP in recycle-cooling wa-
ter by ion chromatography was investigated. The chromatographic parameters including elu-
tion and detection were optimized. The separation was achieved on an IonPac ASI14A column
with NaOH solution of 80 mmol/L as the eluent at a flow rate of 1. 0 mL/min and the detection
was performed by a suppressed conductivity detection mode with the injection volume of 25
pL. The method showed good linearity within the range of 0.25 and 25 mg/L with an average
recovery of 102%. The detection limit of the method reached as low as 0. 1 mg/L. The relative
standard deviations for 0. 25 and 0. 5 mg/L HEDP standard solutions were 4. 7% and 3.5% n =
13 respectively. The method has been applied for the determination of HEDP in recycle-cool-
ing water samples with the advantages of being simple fast sensitive and interference free.
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IonPac AGI14A 50 mm x4 mm IonPac Fig. 1 Chromatogram of common anions
AS14A 250 mm x4 mm GP50 and HEDP standard
EDS0 LC25 ASRS-UL- 1. F~ 2.0 mg/L. 2. CI° 4.0 mg/L 3. NO,
5.0 mg/L. 4. NO; 10.0 mg/L 5. SO2~ 10.0 mg/L 6.
TRA 4 mm 25 plL PO}~ 12.8 mg/L. 7. HEDP 2.5 mg/L .
Chromeleon 6. 5 Millipore
2.2
HEDP Fluka >97% NaOH 0.25
0.51.02.03.05.0 10 25 mg/LL. HEDP
0.45 pm “1.27 HEDP
HEDP Clrpp
Milli-Q mg/L H pS A
HEDP 1.00 g HEDP WS- min 1
1 000 mL 1 000 mg/L HEDP HEDP 10 mg/L
3
1.2 0.1 mg/L
80 mmol/L NaOH 1.0 0.25 mg/L
mL/min 198 mA 35 C 0.25 mg/L 0.5 mg/L
25 L HEDP 13
1.3 RSD 4.7%  3.5%
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Table 1 Calibration curves and linear ranges of determination of HEDP
Type Range/ mg/L Calibration curve 7
Calibration curve 1 0.25-10 H =0.1309 Cygpp —0.0146 0.9994
Calibration curve 2 0.5-25 A =0.0502 Cygpp —0.0321 0.9992
Calibration curve of tap water spiked with HEDP standard 0.25 - 10 standard added H =0.1336 Cygpp —0.0131 0.9996
H peak height pS A peak area pS- min Cygpp mass concentration of HEDP mg/L.
2.3 80
0.45 pm ‘1.2 60 -
2
o0+ 4
# N 4
1 2 3 \
3- | i
PO4 1 mg/L 20 L i [H‘
3- | 1
PO’ L3
o IS AN 5 6
0 2 4 6 8 i0
HEDP _
i/ min
2
2 HEDP Fig. 2 Chromatogram of a typical water
Table 2 Concentrations of HEDP in different recycle- sample from a steel factory
cooling water samples 1. F~ 2. Cl- 3. NO; 4. SO}~ 5. PO}~ 6. HEDP.

Sample p HEDP /
code Sample source mg/L
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 3.80
5 a steel factory in Nanjing 3 ND
6 a steel factory in Nanjing 3 ND
7 a steel factory in Nanjing 3 7.90
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 0.75
11 a steel factory in Nanjing 5 ND
12 a steel factory in Zhangjiagang 0.93

ND not detected.
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