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2.4.5 dHepreTHYecKHe CUCTEMbI U KOMILJIEKCHI (TEXHUYECKHE HAYKH)

UCCJIEAJOBAHUE ®0C®OHOBYTAHTPUKAPEOHOBON KMCJIOThI B KAYECTBE
HHI'MBUTOPA COJIEOT/IOKEHUA

B. H. IPUKEP, a-p. TexH. HayK, npodeccop B. N. DRIKER, Dr. Sci. (Tech.), Professor
E. K. MYCUXUH, acniupaHT E. K. MUSIKHIN, Postgraduate student

chief.musikhon2013@yandex.ru
Ypanawckuii 2ocydapcmeeHHblil 1ecomexHuyeckuii yHugepcumem, Pocculickas ®edepayusi, EkamepuH6ypz
Ural State Forest Engineering University, Russian Federation, Ekaterinburg,

AHHomayus: 2-ocpoHobymaHn-1,2,4-mpukapboHosass kuciaoma (PBETK) ssasemcsi nepcneKkKmugHbiM
peazeHmMoM 015 UCNOb308AHUSA 8 cucmeMax 8000- U men/ocHabxceHus. Ha npumepe kpucmaanusayuu cyabgpama
U KapboHama KaaAbyus BbINOJHEH CONoCmasumeavHbulil amaaus 3pgdexkmusHocmu  UH2UOUPOBAHUS
cosneomaosxceduli ®ETK u Humpuasompumemuagocgorogoll kuciaomst (HTD). YcmaHosseHo, ymo 8 duanazoHe
20..90 °C ®BTK npesocxodum HT® kak npu kpucmasaausayuu cyasama, mak u kapboHama Kaabyus.
Paccuumarbl KuHemu4eckue napamempbl 3apodsliieobpasosarus cyabgama kaavyus (o, r, n, K3, K4) oas ®6TK
3HayumeavHo ebvlule, yem y HT®, umo eausiem Ha pacxod peazenma. PETK 6 omauuuu om HT® ymeHbvwaem
ckopocmb pocma kpucmasanos. [lompe6umensckue ceolicmea PETK (pacxod, codeprcarue gpocgpopa) nozsoasiem
pekomeHdogamb €20 K UCNO/b308AHUK 8 cucmemax ¢ oOmkpbimbiM  80odopazbopom. Ilo  ceoeli
mepmocma6buabHocmu PETK yemynaem HT® u nodsepaaemcs decmpykyuu npu memnepamype 6osaee 175 °C.

Karwouesvle cao08a: uHzubumop, MuHepa/ibHble omaoxceHusi, ocghoHobymaHmpukapboHo8as Kucioma,
3apodblweobpasosarue, 6000N0020Mo8Ka
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STUDY OF PHOSPHONOBUTANETRICARBOXYLIC ACID AS A SCALE INHIBITOR

Abstract. 2-Phosphonobutane-1,2,4-tricarboxylic acid (PBTC) is a promising reagent for use in water supply
and heating systems. A comparative analysis of the effectiveness of scale inhibition by PBTC and
nitrilotrimethylphosphonic acid (NTP) was performed using the crystallization of calcium sulfate and carbonate as
examples. It was found that in the range of 20...90 °C, PBTC outperforms NTP in inhibiting the crystallization of both
calcium sulfate and carbonate. The calculated kinetic parameters of calcium sulfate nucleation (o, r, n, K3, K4) for
PBTC are significantly higher than those for NTMP, which affects the reagent's consumption. Unlike NTP, PBTC
reduces the crystal growth rate. The consumer properties of PBTC (consumption rate, phosphorus content) allow it
to be recommended for use in systems with open water intake. In terms of thermal stability, PBTC is inferior to NTP

and undergoes decomposition at temperatures above 175 °C.

Keywords: inhibitor, mineral deposits (scale), phosphonobutanetricarboxylic acid, nucleation, water treatment
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