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INITIAL SAMPLE PROXIMATE ANALYSIS CALCULATION 

 

1. Moisture content analysis 

Sample Code W1 (gram) W2 (gram) W3 (gram) 

U0W0C0 10.3835 11.3838 11.3308 

 

Formula to determine the percentage of moisture content:  

 MC (%) = 
W2 - W3

W2 - W1
 × 100% 

 MC (%) = 
11.3838 - 11.3308

11.3838 - 10.3835
 × 100% 

 MC (%) = 5.55%   

2. Ash content analysis 

Sample Code W1 (gram) W2 (gram) W3 (gram) 

U0W0C0 10.8017 11.8022 10.8525 

 

Formula to determine the percentage of ash content:  

 AC (%) = 
W3 - W1

W2 - W1
 × 100% 

 AC (%) = 
10.8525 - 10.8017

11.8022 - 10.8017
 × 100% 

 AC (%) = 5.07%   

3. Volatile matter analysis 

Sample Code W1 (gram) W2 (gram) W3 (gram) 

U0W0C0 18.5033 19.5036 19.1409 

 

Formula to determine the percentage of volatile matter:  

 VM (%) = 
W2 - W3

W2 - W1
 × 100% 

 VM (%) = 
19.5036 - 19.1409

19.5036 - 18.5033
 × 100% 

 VM (%) = 36.43% 

4. Fixed carbon analysis 

Sample Code MC (%) AC (%) VM (%) 

U0W0C0 5.55 5.07 36.43 
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Formula to determine the percentage of fixed carbon: 

FC (%) = 100 – (MC (%) + AC (%) + VM (%)) 

FC (%) = 100 – (5.55 + 5.07 + 36.43) 

FC (%) = 52.95% 

 

CALCULATION OF ASH CONTENT ANALYSIS AFTER 

BENEFICIATION USING COLUMN FLOTATION 

Formula to determine the percentage of ash content:  

AC (%) = 
W3 - W1

W2 - W1
 × 100% 

Sample Code W1 (gram) W2 (gram) W3 (gram) 

U1W1C1 11.4767 12.4768 11.5250 

U1W2C1 10.9428 11.9431 10.9813 

U1W3C1 11.1578 12.1584 11.1951 

U1W2C2 11.2917 12.2920 11.3359 

U1W2C3 11.0954 12.0955 11.1287 

U2W2C1 10.6032 11.6033 10.6337 

U3W2C1 10.1816 11.1821 10.2100 

U4W2C1 11.4023 12.4026 11.4312 

 

1. U1W1C1 

 AC (%) = 
11.5250 - 11.4767

12.4768 - 11.4767
 × 100%  

 AC (%) = 4.8295 

2. U1W2C1 

AC (%) = 
10.9813 - 10.9428

11.9431 - 10.9428
 × 100%  

 AC (%) = 3.8488 

3. U1W3C1 

AC (%) = 
11.1951 - 11.1578

12.1584 - 11.1578
 × 100%  

 AC (%) = 3.7278  

4. U1W2C2 

AC (%) = 
11.3359 - 11.2917

12.2920 - 11.2917
 × 100%  
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AC (%) = 4.4187  

5. U1W2C3 

AC (%) = 
11.1287 - 11.0954

12.0955 - 11.0954
 × 100%  

AC (%) = 3.3297  

6. U2W2C1 

 AC (%) = 
10.6337 - 10.6032

11.6033 - 10.6032
 × 100%  

 AC (%) = 3.0497  

7. U3W2C1 

AC (%) = 
10.2100 - 10.1816

11.1821 - 10.1816
 × 100%  

 AC (%) = 2.8386  

8. U4W2C1 

AC (%) = 
11.4312 - 11.4023

12.4026 - 11.4023
 × 100%  

AC (%) = 2.8891  
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APPENDICE 2 ASH REDUCTION CALCULATION RESULTS 



54 

 

 

 

ASH REDUCTION CALCULATION 

The formula for determining the reduction in ash content after flotation is: 

Ash content reduction (%) = 
initial ash content (%) − final ash content (%)

initial ash content (%)
 × 100%  

Variables Ash Content (%) 

Grain size 

(mesh) 

Flotation time 

(min) 

Collector dosage 

(mL) 
Initial Final 

100 5 20 

5.07 

4.82 

100 10 20 3.84 

100 15 20 3.72 

100 10 30 4.41 

100 10 40 3.32 

80 10 20 3.04 

60 10 20 2.83 

40 10 20 2.88 

 

1. 100# 5 min 20 mL (U1W1C1) 

Ash content reduction (%) = 
5.07 − 4.82

5.07
 × 100%  

Ash content reduction (%) = 4.93%  

2. 100# 10 min 20mL (U1W2C1) 

Ash content reduction (%) = 
5.07 − 3.84

5.07
 × 100%  

Ash content reduction (%) = 24.26%  

3. 100# 15 min 20 mL (U1W3C1) 

Ash content reduction (%) = 
5.07 − 3.72

5.07
 × 100%  

Ash content reduction (%) = 26.63%  

4. 100# 10 min 30 mL (U1W2C2) 

Ash content reduction (%) = 
5.07 − 4.41

5.07
 × 100%  

Ash content reduction (%) = 13.02%  

5. 100# 10 min 40 mL (U1W2C3) 

Ash content reduction (%) = 
5.07 − 3.32

5.07
 × 100%  

Ash content reduction (%) = 34.52%  

6. 80# 10 min 20 mL (U2W2C1) 

Ash content reduction (%) = 
5.07 − 3.04

5.07
 × 100%  

Ash content reduction (%) = 40.04%  
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7. 60# 10 min 20 mL (U3W2C1) 

Ash content reduction (%) = 
5.07 − 2.83

5.07
 × 100%  

Ash content reduction (%) = 44.18%  

8. 40# 10 min 20mL (U4W2C1) 

Ash content reduction (%) = 
5.07 − 2.88

5.07
 × 100%  

Ash content reduction (%) = 43.20%  

  



56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICE 3 CALORIFIC VALUE INCREASING 

CALCULATION RESULTS 

  



57 

 

 

 

CALORIFIC VALUE INCREASING CALCULATION 

The formula for determining the increasing in calorific value after flotation is: 

Calorific value increasing= 
initial calorific value (cal/g) − final calorific value (cal/g)

initial calorific value (cal/g)
 × 100%  

Variables Calorific Value (cal/g) 

Grain size 

(mesh) 

Flotation time 

(min) 

Collector dosage 

(mL) 
Initial Final 

100 5 20 

5,207 

5,544 

100 10 20 5,692 

100 15 20 5,835 

100 10 30 5,715 

100 10 40 5,687 

80 10 20 5,72 

60 10 20 5,729 

40 10 20 5,752 

 

1. 100# 5 min 20 mL (U1W1C1) 

Calorific value increasing= 
5,207 − 5,544

5,207
 × 100%  

Calorific value increasing=  6.47%  

2. 100# 10 min 20mL (U1W2C1) 

Calorific value increasing= 
5,207 − 5,5692

5,207
 × 100%  

Calorific value increasing=  9.31%  

3. 100# 15 min 20 mL (U1W3C1) 

Calorific value increasing= 
5,207 − 5,835

5,207
 × 100%  

Calorific value increasing=  12.06%  

4. 100# 10 min 30 mL (U1W2C2) 

Calorific value increasing= 
5,207 − 5,715

5,207
 × 100%  

Calorific value increasing=  9.76%  

5. 100# 10 min 40 mL (U1W2C3) 

Calorific value increasing= 
5,207 − 5,687

5,207
 × 100%  

Calorific value increasing=  9.22%  
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6. 80# 10 min 20 mL (U2W2C1) 

Calorific value increasing= 
5,207 − 5,720

5,207
 × 100%  

Calorific value increasing=  9.85%  

7. 60# 10 min 20 mL (U3W2C1) 

Calorific value increasing= 
5,207 − 5,729

5,207
 × 100%  

Calorific value increasing=  10.02%  

8. 40# 10 min 20mL (U4W2C1) 

Calorific value increasing= 
5,207 − 5,752

5,207
 × 100%  

Calorific value increasing=  10.47%  
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APPENDICE 4 X-RAY DIFFRACTION (XRD) ANALYSIS 

RESULTS 
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APPENDICE 5 CALORIFIC VALUE ANALYSIS RESULTS 
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APPENDICE 6 CONCULTATION CARD 
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