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Abstract

A spent bleaching earth (SBE) from an
edible oil refinery was regenerated by heat
treatment and chemica activation in a rotary
furnace. Results show that pyrolysis
temperature and acid-washing are important
parameters based on mesoporous structure
measurements.  Further, chemical activation
using low cost and low pollution chloride was
confirmed to be superior to heat regeneration by
the comparison of physica properties.
However, physica properties of regenerated
solid are obviously smaller than those of fresh
bleaching earth, indicating some mesopores may
be closed and/or clogged by carbon residues.
Also the regeneration methods studied in the
present work have negligible effects on the
chemical change compared to fresh bleaching
earth from the results of XRD, ICP-AES, FTIR
and EDX.
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Fig. 1. Schematic diagram of regeneration apparatus. 1.
N2/CO2 gas cylinder, 2. Regulator, 2. Molecular sieve
column, 4. Mass flow controller, 5. Humidity monitor,
6. Gear pump, 7. Heating furnace, 8. Reactor, 9.
Temperature controller, 10. Thermocouples, 11.
Temperature recorder, 12. Tar collector.

Table 1 Sampleidentification and regeneration conditions ®

Pyrolysis Holding time [Acid-washing ®
SampleID |Gas |temperature (K)|(h) (Y/N)
RBE-1U N2 510 1 N
RBE-2U N2 660 0.5 N
RBE-3U N2 660 1 N
RBE-5U N2 770 0.5 N
RBE-6U N2 770 1 N
RBE-1 N2 510 1 Y
RBE-2 N2 660 0.5 Y
RBE-3 N2 660 1 Y
RBE-4 N2 660 2 Y
RBE-5 N2 770 0.5 Y
RBE-6 N2 770 1 Y
RBE-7 N2 770 2 Y
RBE-8 CO, (900 1 Y
RBE-Na  |N» 600 1 Y
RBE-K N2 600 1 Y
RBE-Mg [Nz 600 1 Y
RBE-Ca N2 600 1 Y
RBE-Ba N2 600 1 Y
RBE N2 600 0.5 Y

2 Regeneration in the conditions of N2 CO, flow of 300 cm®/min,
and theramp rateof 10  /min and the fixed revolution rate of 3 rpm.
b Washing with warm 3N HCI solution and distilled water five times.

Table 2 Physical properties of activated bleaching earth (ABE) and
regener ated samples from spent bleaching earth

SamplelD [Sger?  [VtP fis fip &°%()
(m%g)  |(cm¥g) |(g/em®) |(glem?®)

ABE 268 0.3585 [2.3049 [1.2621 [0.4524
RBE-1U |42 0.0976 [2.3114 [1.8859 [0.1841
RBE-2U |73 0.1627 [2.4304 [1.7417 [0.2834
RBE-3U |86 0.1820 [2.3622 [1.6520 [0.3007
RBE-5U |85 0.1783 [2.4007 [1.6811 [0.2997
RBE-6U |84 0.1794 [2.3163 [1.6363 [0.2936
RBE-1 81 0.1716 [2.0786 [1.5321 [0.2629
RBE-2 107 0.2135 [2.1867 [1.4907 [0.3183
RBE-3 101 0.2014 [2.1699 [1.5100 [0.3041
RBE-4 106 0.2002 [2.2137 [1.5339 [0.3071
RBE-5 96 0.1898 [2.1997 [1.5518 [0.2945
RBE-6 102 0.2142 [2.2128 [1.5012 [0.3216
RBE-7 91 01773 [2.2721 [1.6196 [0.2872
RBE-8 97 0.1943 [2.2571 [1.5690 [0.3049
RBE-Na |109 0.1939 [2.1530 [1.5189 [0.2945
RBE-K 117 0.2203 [2.1641 [1.4654 [0.3229
RBE-Mg |110 0.2008 [2.1580 [1.5056 |0.3023
RBE-Ca [110 0.2067 [2.1348 [1.4812 [0.3062
RBE-Ba [120 0.2242 [2.1676 [1.4587 [0.3270
RBE 85 01727 [2.1169 [1.5502 [0.2677

3 Denoted as BET surface area; ® Denoted as total pore volume based
on ca. P/Py=0.97; ® Denoted as true density (He displacement method)

: 9 Denoted as particle density using the eq.[17] : fip= 1/ [Ve+ 1/ (i) ];
€ Denoted as particle porosity using theeq.: 8,= 1 - (fip/ is).

Table 3. C/H/N elements analysis of activated bleaching earth (ABE)
and some regener ated samples from spent bleaching earth (SBE).

SamplelD  |C (Wt %) H (Wt %) N (Wt %)
ABE 0.181 1.192 0.084
SBE 26.22 4.26 0.37
RBE-1U 13.16 172 0.10
RBE-3U 12.73 1.18 0.12
RBE-5U 14.17 1.20 0.45
RBE-1 13.06 1.59 0.18
RBE-3 13.17 1.39 0.31
RBE-5 13.94 1.24 0.11
RBE-Na  |11.32 1.28 0.04
RBE-K 9,91 132 0.00
RBE-Mg  |13.06 1.41 0.09
RBE-Ca  |11.01 157 0.37
RBE-Ba _ |10.97 1.77 0.53
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Fig.2. Adsorption isotherms of nitrogen for fresh
bleaching earth (BE) and regenerated bleaching earth
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Fig.3. Pore size distribution curves for fresh bleaching
earth (BE) and regenerated bleaching earth (RBE

series).
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Fig.4. XRD diffractograms for fresh bleaching earth
(BE) and regenerated bleaching earth (RBE series).
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