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ABSTRACT

The ability of sodium carboxymethyl cellulose (Na-CMC) to inhibit scale formation in nano-
filtration (NF) of hard artesian waters have been studied. Na-CMC inhibition ability was
examined in comparison with ACUMER scale formation inhibitor. We used three types of
membranes: ESPA1, OPMN-P, and AMN-P. It was revealed that the event of absence of the
inhibitor in the hard artesian water membranes’ flux is decreasing. Level of flux leads to
decrease in virgin membranes that depend on their type. Scale formation process gradually
decreases when Na-CMC or ACUMER was added to the water. Na-CMC inhibition ability is
comparable with ACUMER with the use of less dense membranes OPMN-P, AMN-P. Na-R
MW b ACUMER models of inhibition action in NF of hard artesian water are proposed when
different types of membranes are used.
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1. Introduction

Currently, nanofiltration (NF) finds expanding
application in drinking water supply systems all over
the world. However, this method can ensure water
quality meeting the world standards for drinking water
only if the membranes are cleaned of scale forming
impurities present in the water treated. As the analysis
of the results for using NF to obtain drinking water [1–
4] shows the membrane contamination is the main rea-
son which hinders the large-scale implementation of
this method in drinking water supply systems.

To reduce the formation of calcium carbonate and
calcium sulfate on membranes, the inhibitors of scal-
ing formation are suggested to be used. According to

the data [5], the application of scaling formation inhib-
itors is the most efficient way to reduce the cost of
water treatment provided that the cost of inhibitors is
also decreased. Anti-scalant sodium hexameta phos-
phate [6] is the most known and studied agent. In
recent years, new types of inhibitors have been syn-
thesized. Yet, mechanism of many inhibitors has not
been studied enough. This paper [7] shows the exam-
ple of Calgon––its derivatives and the difficulties
which occur when studying inhibition mechanisms.

The copolymers of new generation so-called poly-
mer scale dispersants are of special interest as inhibi-
tors. ACUMER by Rohm and Haas, Co. is one of
them. According to the manufacturer’s data, it is a
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