Identification of industrial
applications for lonic Liquids:
High-Performance-Additives for
the use in Hi-Tech-Cleaning-Solutions

A.Bosmann, T. Schubert
lonic Liquids Technologies GmbH & Co KG

Introduction

The cleaning of surfaces in modern production-lines, e.g. in the automotive or
furniture industry, is a serious problem, in particular if small, and/or charged
particles should be removed. In conventional brush-cleaning systems, the filaments
just skim over small particles without removing them effectively (Fig. 1).
Furthermore, charged particles remain on the surface without being removed by the
brush, too (Fig. 2).

The Wandres Micro-Cleaning GmbH (Buchenbach/Schwarzwald, Germany)
developed a cleaning-system that uses moistened instead of dry filaments. To keep
a thin film on the filaments continuously, a very fine fog, consisting of very small
droplets, is generated by using a Venturi-type-nozzle. This film, located at the tips of
the filaments, consists mainly of water. It permits even the removal of finest
particles, which simply adhere to the moistened tips of the filaments (Fig. 3). To
avoid a electrostatic charging of the surface, the particles are neutralised by the
conducting fluid preventing recontamination from air (Fig. 4). The adhering particles
are removed by means of a rotor at the end of the process (Fig. 5).
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Description of the problem

To reach a sufficient conductivity of the cleaning fluid, wandres
used sodium chloride as an additive. If electrolytes of this type are used in a
manner as described above, encrustation of the sprayer soon occurs. (Fig. 6) In
Venturi-type nozzles this encrustation leads to failure of the component, which in
turn leads to less efficient cleaning and again a buildup of electrostatic charge.
As a consequence, service technicians have to exchange the defect nozzle in
comparable short service intervals.

To solve the problem of encrustation, an antistatic agent was needed that is
liquid at ambient conditions and leads to a conductivity of the cleaning fluid of at
least 200 nS/cm.

Room temperature ionic liquids (RTIL) where considered to be good
candidates to solve the problem:

1. RTILs exist being miscible with water
2. RTILs can't lead to solid residues after evaporation of the water.
3. Dilute aqueous solutions of RTILs exhibit conductivities in the desired range.

In cooperation with

Further requirements besides purely technical parameters were

1. Commercial availability

2. Price.

3. Availability on a ton-scale.
4. A full toxicological data set.

The Solution

With that job profile, we tested a set of 20 RTILs. Especially the availability
criterion led to the class of quaternary ammonium compounds, where in view of
all parameters TEGO®-IL-P9, a product from Degussa Industrial Specialties,
Germany, was considered to be the best choice.

Fig. 8 shows conductivity vs. concentration of aqueous solutions of lonic Liquid
TEGO®. As expected, at higher dilutions we observed a linear correlation
between concentration and conductivity. At a concentration of about 1 Mass-%
we observed a conductivity well above 800 nB/cm, which is sufficient to prevent
electrostatic charging of the cleaned surface.
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With these results, Wandres tested a newly designed cleaning fluid. Fig. 6 shows
the encrustation of a sprayer-nozzle after use with a 1% NaCl solution for 10 h. A
significant deposit of NaCl is quite obvious. Fig. 7 shows a nozzle after use with a
solution of TEGO®-IL-P9 for 35 h: Due to the fact, that a RTIL can’t crystallize at
such conditions, obviously no deposit is formed.
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Summary

We have demonstrated that RTILs are in the position to improve the
performance of technical processes. In this case, used as an additive, a
commercially available RTIL substituted sodium chloride successfully, leading
finally to shorter service intervals. The overall process benefits from the low melting
point of RTILs compared with sodium chloride.

We believe that this principle might be extended to other applications. Discussions
with engineers will open the door to further applications.
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