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APPENDIX A

EXPERIMENTAL RESULTS

Table Al. Treatment of 100 ppm TCE contaminated wastewater using Fenton’s 
reagent

Sample Condition R Reaction

Time

(min.)

T i0 2

(mg/L)

%TCF,

degradation

%h 20 2

degradation

Initial

pH

Final

pH

BR1/1 B 10:1:1 5 500 60.05 7.75 3.00 2.48

BR1/2 B 10:1:1 15 500 62.25 9.25 3.00 2.32

BR1/3 B 10:1:1 30 500 67.98 11.85 3.01 2.45

DR1/1 D 10:1:1 5 500 63.58 7.75 3.00 2.46

DR 1/2 D 10:1:1 15 500 69.99 9.75 2.99 2.38

DR 1/3 D 10:1:1 30 500 80.45 13.85 3.00 2.64

BR2/1 B 20:1:1 5 500 73.91 25.65 3.00 2.58

BR2/2 B 20:1:1 15 500 80.60 29.75 3.11 2.55

BR2/3 B 20:1:1 30 500 91.20 32.75 2.85 2.47

DR2/1 D 20:1:1 5 500 75.36 16.55 3.05 2.33

DR2/2 D 20:1:1 15 500 82.61 31.85 3.00 2.75

DR2/3 D 20:1:1 30 500 92.31 36.75 3.02 2.54

BR3/1 B 20:2:1 5 1000 84.03 34.52 2.95 2.53

BR3/2 B 20:2:1 15 1000 93.32 37.80 3.01 2.44

BR3/3 B 20:2:1 30 1000 96.18 38.92 3.00 2.36

DR3/1 D 20:2:1 5 1000 87.32 50.92 3.00 2.55

DR3/2 D 20:2:1 15 1000 95.44 45.98 3.10 2.33

DR3/3 D 20:2:1 30 1000 98.27 55.64 3.09 2.48

BR4/1 B 40:2:1 5 250 94.67 35.45 3.03 2.41

BR4/2 B 40:2:1 15 250 99.15 36.75 3.07 2.51

BR4/3 B 40:2:1 30 250 100 36.75 3.00 2.39

DR4/1 D 40:2:1 5 250 95.97 35.75 3.00 2.49

DR4/2 D 40:2:1 15 250 99.98 37.75 3.04 2.51

DR4/3 D 40:2:1 30 250 100 38.00 2.98 2.37



52

Table A2. Treatment of 100 ppm contaminated wastewater using Fenton’s reagent 
from recycled reagent

Sample Condition R Reaction
Time
(min.)

TiOz
(mg/L)

%TCE
degradation

%h 20 2

degradation
Initial

pH
Final
pH

BR3re B 2 0 :2 :1 15 1 0 0 0 85.71 - 3.45 2 . 8 6

DR3re D 2 0 :2 : 1 15 1 0 0 0 92.25 - 3.21 2.75
BR4re B 40:2:1 15 250 90.26 - 3.01 2.56
DR4re D 40:2:1 15 250 95.78 - 3.12 2.53
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APPENDIX B 

CALCULATION

Treatment of 100 ppm TCE contaminated wastewater using Fenton’s reagent, R = 
20:2:1, T i02 = 1,000 mg/L

Given data:
Density of standard concentrated TCE = 1.456 g/mL 
Density of Hydrogen peroxide 35%w/w solution^ 1.132 g/mL 
Atomic and Molecular Weight
Fe = 55.847, ร = 32.06, K = 39.098, Mn = 54.938 Cl = 35.453 FeS04 .7FI20  = 277.913, 
C2HC13= 131.39
Ratio of initial substance (R) = H20 2 :Fe2+TCE = 20:2:1 by molar

1. ) Amount of TCE in reactor
155 mL of 100 ppm TCE solution

= (100 mg/L * 0.155 L) * 1 g/1000 mg 
= 0.0155 g
= 0.0155 g* 1 mol/ 131.39g 
= 1.18 * 1 0 " 4 mol 2

2. ) Amount of Fe2+ in reactor
= 2 * 1.18 * 1 0 '4 mol 
= 2.36* 1 O' 4 mol
= 2.36 * 10' 4 mol * 55.847 g/1 mol 
= 0.013 g 
= 13 mg

Fe2+ 13 mg in 155 mL solution 
=13 mg/ 0.155L 
= 83.87 mg/L
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Prepare from 30,000 ppm Fe2̂  stock solution 
C iV , = C2V 2

(83.87 mg/L)(0.155 L) = (30,000 mg/L)(V2) 
v 2 = 0.43 mL
Then, add 0.43 mL of 30,000 ppm Fe2+ stock solution into the reactor

3.) Amount of H20 2 in reactor
= 2 0 * 1.18 * 1 O' 4 mol 
= 2.36 * 10~3 mol 
= 2.36 * 10' 3 mol * 34 g/ 1 mol
= 0.08 g

Prepare from FI20 2 35% พ/พ reagent
Then, add H20 2 35% พ/พ = 0.08 g * 100/35

= 0.23 g
= 0.23 g* 1.132 g / 1 mL 
= 0.26 mL

4.) Amount of T i02 in reactor
= 1,000 mg/L* 0.155 L 
= 155 mg
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APPENDIX c

PICTURES OF ACCESORIES AND MATERIALS USED IN THIS RESEARCH

F ig u re  C l  G as C h ro m a to g ra p h er  (G C ) H ew le tt P a ck a rd  m o d e l 58 90  w ith  E lectro n  C aptu re
D etec to r  (E C D )

F ig u re  C 2 D y n am ic  H ea d sp a ce  C o n ce n tra to r  T e k m a r  m od el 4000
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F ig u re  C 3 J u n ior  O rb it Sh aker from  L a b -L in e  In stru m en ts, Inc.

F ig u re  C 4 C en trifu ger  S orw all R C  28S  from  D u p o n t
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F ig u re  C 5  C o m p arison  o f  sa m p le  in  con d ition  B  on  th e le ft  and  co n d itio n  D  on  th e right

F ig u re  C 6 R ecy c led  slu d ge; left: p u re  iron  s lu d g e, r igh t: s lu d g e  o f  m ixed  iro n  and  T i 0 2



C U R R IC U L U M  V IT A E

Mr. Ronnachai Tiyarattanachai was bom in Bangkok, Thailand, on March 10, 
1979. He was graduated from the Department of Environmental Engineering, Faculty of 
Engineering, Chulalongkom University in 2001. He started as a graduate student with a 
major in Environmental Management, Chulalongkom University in June 2001 and 
completed his study in March 2003.


	REFERENCES
	APPENDICES
	CURRICULUM VITAE

