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Fig.1 The synthesis route of DETPMPS
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Fig.2 The ES-MS spectra of the products
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Fig.3 The experimental and theoretical (inset) isotope distributions for the assignments of the main peaks at 478.2, 492.1 and 572.1
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Fig4 The effect of the concentration of DETPMPS

on the scale inhibition rate to calcium sulfate
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Fig.5 The effect of the DETPMPS products obtained in
different reaction time with concentration of 10 mg/L on

the scale inhibition rate
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ES-MS analysis of synthesis products diethylene triamine pentamethylene
phosphonic acid and its scale inhibition of sodium salt

ZHOU Hong , FENG Lu, WANG Ya, PAN Zhi-quan, HUANG Qi-mao
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The synthesis of diethylenetriamine pentamethylene phosphonic acid (DETPMP) was carried out by
one—pot reaction of diethylene triamine, formaldehyde and phosphorous acid under the catalysis of hydrochlo-
ric acid. The synthesized DETPMP products at different reaction times were analyzed by ES—MS mass spec-
troscopy and isotope analysis. The relative content of DETPMP in the reaction mixture was obtained by ana-
lyzing the mass spectra and comparing experimental and theoretical isotope spectra. The optimum conditions
for obtaining the products containing more DETPMP molecules are: 1:10:5 mole ratio of diethylenetriamine,
formaldehyde and phosphorous acid, temperature 100-105 °C and reaction time 4 h. And the sodium salt
(DETPMPS) of DETPMP was obtained by mixing DETPMP with 40% sodium hydroxide solution. Moreover,
the effect of the concentration of the synthesized DETPMPS and DETPMP on the inhibition rate to calcium
sulfate was studied. The results show that the inhibition rate of DETPMPS is 94.55% after adding the 10 mg/L
DETPMPS in the solution containing calcium 1.51 g/L. .
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