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EMF from BMF without oil shale ash, 0.5 h, 70 °C (Table 1, entry 1), unpurified

(signals by-product ethyl levulinate shown in red)
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5-ethoxymethylfurfural from BMF with oil shale ash A, 0.5 h, 70 °C (Table 1, entry 2),

unpurified
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5-ethoxymethylfurfural from BMF with oil shale ash A, 16 h, rt (Table 1, entry 8),

unpurified
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Thermal analyses of oil-shale ashes used.

Thermoanalyzer: Linseis PTA ST1600

General analysis conditions: 1050°C, 10°C/min, Ar atmosphere (50 mL/min, in
weighing chamber 60 mL/min), sample weight 30.5+0.5 mg, TG/HDSC
thermocouple.

It can be seen that in both samples the decomposition of Ca(OH), takes place between
370...430°C and the decomposition of carbonates (Ca and Mg) starts roughly at
600°C. The moisture content is below the detection limit.

Thermogram for ash A (taken from pulverized-fired boiler):

24

Heat: 66.316 (UV-s/mg)

15 T:319.40 and 422.00 (°C)

Onset: 3533 (°C)
Offset: 408.2(°C)

Peak Maximum : 390.5 (°C)

Heat: 17.303 (UV-s/mg)
T:555.70 and 695.70 (°C)

A Exol

Peak Maximum : 664.3 (°C)
Onset: 608.3 (°C)
Offset . 685.1 (°C)

—~— T

Integration : -2.692 %

3 7
T:303.10 and 486.80 (°C) Integration : -1.892 %

T:496.50 and 771.70 (°C)
Peak Maximum : 670.1 (°C)
Onset: 577.3 (°C)
Offset: 734.5 (°C)

TG (%)

Peak Maximum : 401.8 (°C)
Onset: 3445 (°C)
Offset: 459.6 (°C)

T:319.40 and 472.30 (°C)
Lm (%) -2.682

T:497.40 and 769.30 (°C)
Lm (%) -2.276

045
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Sample mass: 30.9 mg

1-st weight loss: 2.68%

Ca(OH); content: 11.0% (calculation is based on expelled H,0O)
2-nd weight loss: 2.28%

The approximate content of mineral CO,: 2.28%

HeatFlow (uV)
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Thermogram for ash B (taken from electrostatic presipitator):

Heat: 61089 (v 5/mg)
T 293 70 and 386.50 (°C)
2 Peak Maximum : 359.3 (°C)
Onset: 3262 (°C)
Offset: 3756 (°C)

TG (%)

Integration : -2.606 %

-2 T':289.80 and 452.30 (°C)
Peak Maximum : 392.9 (°C)
Onset: 3445 (°C)

Offset: 434.5 (°C)

T 293.70 and 448 30 (°C)
am (%)-2.75

0.15+

Integration : -1.228 %
T:497.10and 717.50 (°C)

Peak Maximum : 642.1 (°C) Z
Onset: 5544 (°C) e
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T 447.50 and 715.90 (°C) 0
A (%)-2.015

T:714.40 and 1 000.60 (°C)
Lm (%) -0.749
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Sample mass: 30.6 mg

1-st weight loss: 2.75%

400 500 500 700 800 300 1000
Temperature (°C)

Ca(OH); content: 11.3% (calculation is based on expelled H,0O)

2-nd weight loss: 2.015%

The approximate content of mineral CO,: 2.02%

N Exo



