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Abstract

Recovery Boiler Ash (RBA) is a waste generated from the kraft pulping process. The major
components in the RBA are sodium sulfate 80 wt%, sodium chloride 5 wt% and sodium carbonate 1
wt%. This research aims to utilize RBA as an auxiliary agent for silk dyeing. The extraction techniques
of sodium sulfate from RBA were crystallization and evaporation. The studied parameters were
crystallization times (24, 48, 72 and 96 hours), pH (1, 3, 5, 7 and 10), crystallization temperature (-5
and 5 °C), evaporation temperature (50 °C, 80 °C and 100 °C) and the effect of stirring condition. The
results showed that the optimal condition for crystallization process was crystallization time of 48 hours,
pH 3 at crystallization temperature of 5 °C and no stirring. The crystallization gave 71.80 % of sodium
sulfate recovery (C,_Na,SO,). Moreover, the optimal condition for evaporation process was
evaporation temperature of 100 °C and pH 3 under stirring condition. The evaporation provided
95.95 % of salt recovery (E,_Na,SO,). The results from X-ray Diffractrometer (XRD), Inductively
Coupled Plasma Spectrometer (ICP) and lon Chromatograph (IC) analysis exhibited the
characteristics of sodium sulfate and sodium chloride contaminated with sodium bicarbonate crystals.
The crystallization product and the evaporation product contained sodium sulfate and sodium chloride
in a weight ratio of 95.68 : 4.32 and 87.99 : 12.01, respectively. The dyeing test was carried out with
commercial reactive dyes (Cibacron@) : Red, blue and yellow tones using commercial sodium sulfate,
RBA and E,_Na,SO, as auxiliary agent. The color fixation and color strength determination indicated
that E,_Na,SO, at a concentration of 45 gL‘1 was the promising auxiliary agent for silk dyeing,

especially in blue color.

Keywords: Sodium Sulfate / Crystallization / Evaporation / Reactive Dye / Silk
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