CHAIN EXTENSION OF CAPROLACTONE AND ETHYLENE GLYCOL
MACRODIOLS INTO HYDROXY-TERMINATED POLYURETHANES
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Polyurethane (PU) plastics are widespread in various areas such as adhesives, coatings,
synthetic leather, etc. [1]. Frequently, PU plastics are synthesized from two components: 1)
macrodiols and 2) isocyanates, whose reactions form urethane linkages [2]. The macrodiol must
contain two OH groups with a polyether, polyester, hydrocarbon, polycarbonate or other type
of spacer chain in between. Quite often, the macrodiol is pre-reacted with diisocyanates for
chain extension and only then cross-linked into the final PU plastic. Resulting properties also
depend on molecular weights, degree of crystallinity and morphology of PU polymers [3] in
addition to the consequences of many side reactions, such as CO- evolution.

Rm Rd
(n+2)- _HO~@ID--OH > + (n+1)- ocCN—@)—NCO
Macrodiol Diisocyanate

UOISUBIXS UIBYD

Hydroxy-terminated polyurethane (HTPU) prepolymer
Fig.1. Synthesis scheme of HTPU prepolymers. Rm= PCL or PEG and Rq= TDI or HDI. Spacers not to scale.

The aim of this study was to synthesize a hydroxy-terminated PU (HTPU) prepolymer that can
be further used as an OH-component for two-component PU adhesives. The HTPU prepolymers
were prepared by solvent-less polyaddition of macrodiols and diisocyanates. Polycaprolactone
(PCL) adduct with ethylene glycol (Mn=2000 g/mol) or polyethylene glycols (PEG) of
Mn=1000 or 2000 g/mol were used as macrodiols. Diisocyanates of 1,6-hexamethylene (HDI)
or 2,4-toluene (TDI) were employed for chain extension, Fig. 1. The reaction temperature was
selected at 50°C or 80°C with molar ratio of macrodiol : diisocyanate at 1:0.5 or 1:0.3. Chain
extension progress was investigated by FTIR and titrimetry, measuring the NCO group
concentration. Viscosity, chemical and thermal properties of the obtained prepolymers were
analysed using vibrational viscometry, FTIR, DSC and other methods. HTPU viscosities
increased with decreasing isocyanate groups until their final depletion. HTPU prepolymers,
which were synthesized from PCL, showed higher viscosity, compared to those from PEG.
They might constitute an OH-component, which could be crosslinked into PU adhesives or
plastics for other applications.
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USE OF COAGULATION AND ADSORPTION FOR THE REMOVAL OF
SANODURE GREEN DYE BY GROUNDWATER TREATMENT RESIDUALS
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Sanodure Green LWN anionic azo dye is a commercial product used for dyeing of anodized
aluminium. The dye deposited on the surface of aluminium oxide provides the transparent layer
that reflects the colour [1]. Colour removal from wastewater is still a major challenge [2].
Several methods including coagulation-flocculation, adsorption, advanced oxidation processes,
membrane techniques and biological degradation have been applied for decolourization of
wastewater [3, 4]. In this work, a combined process of coagulation-flocculation and adsorption
of Sanodure Green LWN dye was studied using groundwater treatment residuals (GWTR). The
solid waste with the main component of ferric oxide/hydroxide represents a material with a dual
function. During the treatment of wastewater containing Sanodure Green LWN dye, in an acidic
medium it can act as coagulant as well as adsorbent. The optimum conditions for the dye
removal were studied varying coagulant-adsorbent dosage, contact time and temperature.
Factors influencing the decolourization process such as solution pH and dye concentration were
also discussed. The dye removal efficiency (RE) increased with decreasing pH values from 6
to 2. Initial dye concentration was varied from 50 to 1000 mg/L to obtain sorption isotherms at
20°C temperature. An increase in temperature from 20 °C to 60 °C produces a negative impact
on the removal efficiency of Sanodure Green LWN dye. As shown in Fig. 1, at 20 °C
temperature the optimum time for the dye removal efficiency was obtained at 10 min. At higher
temperature, it gradually decreases with time. The low cost inherently formed groundwater
treatment residuals can be considered as an effective material on removing Sanodure Green
LWN dye at short time periods.

T=293K

RE, %
©0

2 T=313K

0 20 40 60
t, min

Fig. 1. Effect of contact time and temperature on the removal efficiency (RE) of the Sanodure Green LWN dye
from 100 mg/L solution.
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CORROSION OF ELECTROLYTIC MANGANESE COATINGS IN 3% NacCl
SOLUTION
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Corrosion properties of Mn coatings depend on their mechanical properties and electrodeposition
conditions, therefore corrosion potentials of electrolytic Mn coatings deposited on mild steel
substrate from the manganese ammonium sulphate bath (MASB) with 2.20 mmol/l Te(VI)
additive at different cathodic current density (10-30 A/dm?) and temperatures (20-80°C) were
measured in naturally aerated 3% aqueous NaCl solution at the initial immersion moment and
potential change with time.

Investigation of corrosion of Mn coatings in 3% NaCl medium has led to the conclusion that
Mn coatings interfere with Te in a similar manner as Se [1 — 3], and consequently the corrosion
resistance of coatings increases in chloride solution.

At the initial moment of the immersion into 3% NaCl solution, the corrosion potentials of Mn
coatings deposited from the MASB with 2.20 mmol/I Te(V1) additive at cathode current density
15 A/dm? and at temperatures in the range of 20°C—80°C, are very similar and fall into the -
1250 —-1300 mV range. During the first day, corrosion potential of Mn coatings deposited from
20 °C MASB increased the most, namely up to -1100 mV, the one of the coating deposited at
40 °C increased very slightly, i.e. up to -1200 mV, while the potential for the coatings deposited
from 60 °C and 80 °C MASB remained almost unchanged. During the 2-4 days, potentials of
the Mn coatings deposited at 20°C, 40°C and 60°C gradually increased until -1070 mV, -
1140mV and -1190 mV, respectively. During the 5-10 days, potentials of the Mn coatings
deposited from 20 °C and 40 °C MASB remained stable, whereas the one for the coatings
deposited at 60 °C continued to increase. Meanwhile, within 2—10 days potential of Mn coatings
deposited at 80 °C increased very slightly up to -1250 mV, but its value remained the lowest.
The calculated corrosion current strengths of Mn coatings has shown that Mn coatings
electrodeposited from MASB with 2.20 mM Te (VI) additive at 20°C and 40°C and cathode
current density 15 A/dm? corroded the fastest at the initial moment of the immersion into a
corrosive medium. However, after 1 day corrosion slowed down from 4 to 2 times, whereas
after 3—10 days these coatings corroded 2.5-3 times slower than at the moment of initial
immersion into the corrosive medium.
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