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Appendix A

T he vo lum e reduc tion  percen tages o f  all com posts (25 types) 

T he ca tio n  exchange capacity  (C EC ) o f  all com posts (25 types) 

T he ca tio n  exchange capacity  (C E C ) o f  all com posts (25 types)



T ab le  A .l  T h e  v o lu m e  re d u c tio n  p e rcen tag es  o f  all co m p o sts  (2 5 ty p es)

Compost kind (% MC/ initial pH) Volume Reduction Percentage (%)
30/5 82.15
30/6 78.18
30/7 95.32
30/8 93.82
30/9 89.44
40/5 79.74
40/6 88.65
40/7 81.64
40/8 87.11
40/9 83.25
50/5 53.49
50/6 64.06
50/7 75.02
50/8 81.19
50/9 70.68
60/5 54.08
60/6 58.81
60/7 59.00
60/8 68.37
60/9 57.17
70/5 94.42
70/6 92.33
70/7 93.67
70/8 92.36
70/9 94.87
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T ab le  A .2 T h e  c a tio n  e x ch an g e  cap ac ity  (C E C ) o f  a ll c o m p o sts  (2 5 ty p es)

Compost kind (% MC/ initial pH) CEC (cmol/kg)
non-composted grass 11.4

30/5 22.5
30/6 22.1
30/7 22.8
30/8 25.0
30/9 19.6
40/5 13.9
40/6 15.8
40/7 17.0
40/8 16.0
40/9 17.5
50/5 15.2
50/6 16.1
50/7 16.0
50/8 16.5
50/9 16.4
60/5 12.3
60/6 15.3
60/7 14.2
60/8 18.6
60/9 16.0
70/5 16.0
70/6 15.1
70/7 15.6
70/8 17.5
70/9 17.5



63

T ab le  A .3 T h e  F re u n d lic h  co e ffic ien t va lues fro m  th e  F re u n d lic h  m o d e l

Compost kind 
(% MC/ initial pH)

The Freundlich coefficient values (L/g)
Cd Cu Pb Zn

non-composted
grass

0.78 0.0010 1.40 0.14

30/5 7.97 7.36 3.44 4.96
30/6 7.95 8.62 5.40 5.16
30/7 8.16 6.21 8.64 5.36
30/8 9.20 4.82 4.43 6.42
30/9 8.24 5.10 5.20 5.96
40/5 4.98 8.73 10.90 3.78
40/6 5.91 8.97 18.09 6.02
40/7 7.01 10.18 11.64 7.06
40/8 7.14 7.11 24.87 7.73
40/9 7.69 2.30 4.17 8.79
50/5 5.08 6.45 6.33 5.24
50/6 5.80 14.05 16.64 6.26
50/7 5.04 10.03 37.57 5.24
50/8 7.16 10.73 17.72 6.56
50/9 7.10 0.16 4.56 7.35
60/5 4.80 4.60 22.71 4.59
60/6 4.71 7.43 43.28 4.54
60/7 5.30 6.64 12.90 5.14
60/8 6.12 6.03 6.33 6.45
60/9 3.77 0.61 2.45 6.38
70/5 4.72 6.07 20.82 4.57
70/6 5.41 9.69 26.09 5.51
70/7 7.05 7.87 15.54 7.42
70/8 5.48 1.34 3.75 8.08
70/9 6.97 1.31 4.23 8.38
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Appendix B

T he C d  F reu nd lich  iso therm  curves o f  the d iffe ren t cond ition  com posts
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ร = 1.45448432
r = 0.96524522

Figure B.l The Cd Freundlich isotherm curve of the 30% MC/initial pF[ 5 compost
ร = 1.46089496 r = 0.96432606

F ig u re  B .2  T h e  C d  F reu n d lich  iso therm  curve o f  th e  30%  M C /in itia l pH  6 com p o st



6 6

ร = 1.44414612
r = 0.96811118

Figure B.3 The Cd Freundlich isotherm curve of the 30% MC/initial pH 7 compost
ร = 1.64794372 r = 0.96258296
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ร = 1.54274633
r = 0.96363609

Figure B.5 The Cd Freundlich isotherm curve of the 30% MC/initial pH 9 compost
ร = 1.26704940 r = 0.95157656

F igu re  B .6  T h e  C d  F reu n d lich  iso therm  curve o f  th e  4 0%  M C /in itia l pH  5 com post



6 8

ร = 1.28857980
r = 0.95170512

Figure B.7 The Cd Freundlich isotherm curve of the 40% MC/initial pH 6 compost
ร = 1.53969696 r = 0.95094415

F igu re  B.8 T he C d F reund lich  iso therm  cu rve  o f  the  4 0 %  M C /in itia l pH  7 com post



69

ร = 1.26579229
r = 0.97250990

Figure B.9 The Cd Freundlich isotherm curve of the 40% MC/initial pH 8 compost
ร = 1.15265174 r = 0.98069953

F igu re  B .10  T h e  C d F reund lich  iso therm  curve o f  the  4 0%  M C /in itia l pH 9 com post
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ร = 0.97754907
r = 0.97141713

Figure B.l 1 The Cd Freundlich isotherm curve of the 50% MC/initial pH 5 compost
ร = 1.05556228 
r = 0.97152597

F igure  B .l 2 T he  C d F reund lich  iso therm  curve o f  the  50%  M C /in itia l pH  6 com post
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ร = 0.80919046
r = 0.98020755

Figure B. 13 The Cd Freundlich isotherm curve of the 50% MC/initial pH 7 compost
ร = 1.37231388 
r = 0.96136318

F igure  B .14  T h e  C d F reu n d lich  iso therm  curve o f  the  50%  M C /in itia l pH  8 com post
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ร = 1.34526900
r = 0.97532181

Figure B. 15 The Cd Freundlich isotherm curve of the 50% MC/initial pH 9 compost
ร = 0.95601469 
r =0.97123342

F igu re  B .16  T he C d F reu n d lich  iso therm  cu rve  o f  th e  60%  M C /in itia l pH  5 com p o st
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ร = 0.97956158
r = 0.96515672

Figure B. 17 The Cd Freundlich isotherm curve of the 60% MC/initial pH 6 compost
ร = 1.08819832 
r = 0.96752845

F igure  B .18  T h e  C d F reu n d lich  iso therm  curve o f  the  6 0 %  M C /in itia l pH  7 com post
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ร = 1.06338060
r = 0.98044272

Figure B. 19 The Cd Freundlich isotherm curve of the 60% MC/initial pH 8 compost
ร = 0.74959736 
r = 0.99157265

F igure  B .20  T h e  C d F reund lich  iso therm  curve o f  the  60%  M C /in itia l pH 9 com post
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ร ะ= 0.85269675 
r = 0.97439816

Figure B.21 The Cd Freundlich isotherm curve of the 70% MC/initial pH 5 compost
ร = 1.16602051 
r = 0.95825659

F igu re  B .22  T h e  C d  F reund lich  iso therm  cu rve  o f  th e  7 0 %  M C /in itia l pH  6 com post
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ร = 1.52066111
r = 0.95579519

Figure B.23 The Cd Freundlich isotherm curve of the 70% MC/initial pH 7 compost
ร = 1.194C0492 
r = 0.97875524

F igu re  B .24  T h e  C d F reund lich  iso therm  curve o f  the  70%  M C /in itia l pH  8 com post
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ร = 1.26965350
r = 0.97760195

Figure B.25 The Cd Freundlich isotherm curve of the 70% MC/initial pH 9 compost

ร = 0.66913834 
r = 0.94882914

F igure  B .26  T h e  C d F reund lich  iso therm  cu rv e  o f  the  n o n -co m p o sted  grass
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Appendix c
The C u F reundlich  isotherm  curves o f  the different condition com posts
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ร = 0.61082952
r = 0.97412804

Figure c .l The Cu Freundlich isotherm curve of the 30% MC/initial pH 5 compost
ร =0.28364212 
r = 0.99436309

F igu re  C .2  T h e  C u F reund lich  iso therm  curve o f  the  30%  M C /in itia l pH 6 com post
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ร = 0.43463623
r = 0.98676405

Figure C.3 The Cu Freundlich isotherm curve of the 30% MC/initial pH 5 compost
ร = 0.48047566 
r = 0.98292051

F igu re  C .4  T h e  C u F reund lich  iso therm  cu rve  o f  th e  30%  M C /in itia l pH  8 com post
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ร = 0.66942329 
r =0.97223441

Figure C.5 The Cu Freundlich isotherm curve of the 30% MC/initial pH 9 compost
ร = 0.62572963 
r = 0.96461634

F igu re  C .6  T h e  C u  F reu n d lich  iso therm  curve o f  th e  4 0%  M C /in itia l pH  5 com post
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ร = 0 .73594912
r = 0.96364689

Figure C.7 The Cu Freundlich isotherm curve of the 40% MC/initial pH 6 compost
ร = 0.78678743 
r = 0.95928365

F igure  C .8  T h e  C u F reu n d lich  iso therm  cu rve  o f  th e  40%  M C /in itia l pH  7 com post
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ร = 0.47782388
r = 0.98415457

Figure C.9 The Cu Freundlich isotherm curve of the 40% MC/initial pH 8 compost
ร = 0.34650798 
r = 0.98884932

F igure  C .10  T h e  C u F reu n d lich  iso therm  cu rve  o f  the  4 0 %  M C /in itia l pH 9 com post
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ร =0.70247476 r = 0.96407240

Figure c .l 1 The Cu Freundlich isotherm curve of the 50% MC/initial pH 5 compost
ร =0.38196889 
r = 0.98815679

F igu re  c . l  2 T h e  C u  F reu n d lich  iso therm  cu rve  o f  th e  50%  M C /in itia l pH  6 com post
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ร = 0.56415071
r = 0.97320226

Figure C.13 The Cu Freundlich isotherm curve of the 50% MC/initial pH 7 compost
ร = 0.58988880 
r = 0.97734186

F igure  C .14  T he C u  F reund lich  iso therm  cu rve  o f  the  50%  M C /in itia l pH  8 com post



8 6

ร = 0.53626080
r = 0.97738074

Figure C.15 The Cu Freundlich isotherm curve of the 50% MC/initial pH 9 compost
ร = 0.68269196 
r = 0.97485056

F igu re  C .16  T h e  C u  F reu n d lich  iso therm  curve o f  the  6 0%  M C /in itia l pH  5 com post
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ร =0.69636449 
r = 0.96324443

Figure C.17 The Cu Freundlich isotherm curve of the 60% MC/initial pH 6 compost
ร =0.55689163 
r = 0.97784753

F igure  C .18  T h e  C u F reu n d lich  iso therm  cu rve  o f  th e  6 0%  M C /in itia l pH  7 com post



8 8

ร = 0.62670971
r = 0.97167070

Figure c . 19 The Cu Freundlich isotherm curve of the 60% MC/initial pH 8 compost
ร = 0.50985057 
r = 0.96593679

F igu re  C .20  T h e  C u  F reu n d lich  iso therm  cu rve  o f  the  60%  M C /in itia l pH  9 com post
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ร = 0.69935990
r ะ= 0.95321578

Figure C.21 The Cu Freundlich isotherm curve of the 70% MC/initial pH 5 compost

ร = 0.60405800 
r = 0.97250672

F igure  C .22  T h e  C u F reund lich  iso therm  curve o f  th e  70%  M C /in itia l pH  6 com post
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ร = 0.75017847
r = 0.96138536

Figure C.23 The Cu Freundlich isotherm curve of the 70% MC/initial pH 7 compost
ร = 0.48241191 
r = 0.96577684

F igure  C .24  T h e  C u  F reu n d lich  iso therm  cu rve  o f  th e  70%  M C /in itia l pH 8 com p o st
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ร = 0.66340479
r ะ= 0.96377309

Figure C.25 The Cu Freundlich isotherm curve of the 70% MC/initial pH 5 compost
ร = 0.15712295 
r = 0.99380427

F igure  C .26  T h e  C u F reund lich  iso therm  cu rve  o f  th e  n o n -co m p o sted  grass
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Appendix D

The Pb Freundlich isotherm  curves o f  the d ifferent condition  com posts
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ร = 0.28656578
r = 0.99107327

Figure D.l The Pb Freundlich isotherm curve of the 30% MC/initial pH 5 compost
ร = 0.78745870 
r = 0.95287666

F igure  D .2 T h e  Pb F reund lich  iso therm  curve o f  the  30%  M C /in itia l pH  6 com post
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ร =0.34231717 r = 0.98839204

Figure D.3 The Pb Freundlich isotherm curve of the 30% MC/initial pH 7 compost
ร =0.45118731 
r = 0.97380138

F igure  D .4  T h e  P b  F reu n d lich  iso therm  cu rve  o f  the  30%  M C /in itia l pH  8 com p o st
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ร = 0.38440602
r = 0.98267860

Figure D.5 The Pb Freundlich isotherm curve of the 30% MC/initial pH 9 compost

ร = 0.83051436 
r = 0.95845587

Figure D .6 T h e  Pb F reund lich  iso therm  curve o f  the  40%  M C /in itia l pH  5 com post
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ร = 0.65605526
r = 0.97779406

Figure D.7 The Pb Freundlich isotherm curve of the 40% MC/initial pH 6 compost
ร = 0.82911061 
r = 0.95553127

F igure  D .8 T h e  Pb F reu n d lich  iso therm  curve  o f  the  40%  M C /in itia l pH  7 com post
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ร = 0.60194473
r = 0.97768043

Figure D.9 The Pb Freundlich isotherm curve of the 40% MC/initial pH 8 compost
ร = 0.50640542 
r = 0.97579600

F igure D .10  T h e  Pb F reund lich  iso therm  curve o f  the 4 0%  M C /in itia l pH  9 com post
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ร = 0.70849701
r = 0.95863504

Figure D. 11 The Pb Freundlich isotherm curve of the 50% MC/initial pH 5 compost
ร = 0.74969728 r =0.96606216

F igure  D. 12 T h e  Pb F reu n d lich  iso therm  curve o f  the 50%  M C /in itia l pH  6 co m p o st
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ร = 0.60512644
r = 0.97752502

Figure D.13 The Pb Freundlich isotherm curve of the 50% MC/initial pH 7 compost
ร = 0.66577787 
r = 0.97445180

Figure D .14 T h e  Pb F reund lich  iso therm  curve o f  the 50%  M C /in itia l pH  8 com post
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ร = 0.70989070
r = 0.95627983

Figure D.15 The Pb Freundlich isotherm curve of the 50% MC/initial pH 9 compost
ร = 0.51199778 
r = 0.98542698

Figure D .16  T h e  Pb F reu n d lich  iso therm  curve o f  the  60%  M C /in itia l pH  5 com p o st
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ร = 0.83785798
r = 0.95225915

Figure D.17 The Pb Freundlich isotherm curve of the 60% MC/initial pH 6 compost
ร =0.72336627 
r = 0.95382501

F igure  D .18 T h e  Pb F reu n d lich  iso therm  curve o f  the  60%  M C /in itia l pH  7 com post



1 0 2

ร = 0.44195152
r =0.98116995

Figure D.19 The Pb Freundlich isotherm curve of the 60% MC/initial pH 8  compost
ร = 0.65303045 
r = 0.96021523

Figure D .20  T h e  Pb F reu n d lich  iso therm  curve o f  the  60%  M C /in itia l pH  9 com post
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ร ะ= 0.82777397 
r = 0.95757765

Figure D.21 The Pb Freundlich isotherm curve of the 70% MC/initial pH 5 compost
ร = 0.69726326 
r =0.97396212

F igure D .22  T h e  Pb F reund lich  iso therm  cu rve  o f  the  70%  M C /in itia l pH  6 com post
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ร = 0.67729408
r = 0.96066720

Figure D.23 The Pb Freundlich isotherm curve of the 70% MC/'initial pH 7 compost
ร = 0.51812924 
r = 0.97522242

F igure  D .24  T h e  Pb F reu n d lich  iso therm  cu rve  o f  the  70%  M C /in itia l p H  8 co m p o st
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ร =0.69807346 
r = 0.95122136

D.25 The Pb Freundlich isotherm curve of the 70% MC/initial pH 5 compost
ร = 0.12767560 
r = 0.89436988

Figure D .26  T h e  Pb F reund lich  iso therm  curve o f  the  n o n -co m p o sted  grass
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Appendix E

The Zn Freundlich isotherm  curves o f  the different condition com posts
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ร = 0.73718299
r = 0.97553920

Figure E.l The Zn Freundlich isotherm curve of the 30% MC/initial pH 5 compost
ร =0.70128628 
r ะ= 0.97804730

F igure  E .2  T h e  Z n  F reund lich  iso therm  curve o f  the  30%  M C /in itia l pH  6 com post
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ร = 0.97157113
r = 0.96507498

Figure E.3 The Zn Freundlich isotherm curve of the 30% MC/initial pH 7 compost
ร = 1.02966068 
r = 0.95333032

F ig u re  E .4  T h e  Z n  F reu n d lich  iso therm  curve  o f  th e  30%  M C /in itia l pH  8 com post
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ร = 0.85625476
r = 0.97138372

Figure E.5 The Zn Freundlich isotherm curve of the 30% MC/initial pH 9 compost
ร = 0.49G80547 
r = 0.98556826

F igure  E .6 T h e  Z n  F reund lich  iso therm  cu rve  o f  the  4 0%  M C /in itia l pH  5 com post



1 1 0

ร = 0.54088983
r = 0.98725064

Figure E.7 The Zn Freundlich isotherm curve of the 40% MC/initial pH 6  compost
ร = 0.5C793641 
r = 0.99028196

F igu re  E .8  T h e  Z n  F reu n d lich  iso th erm  cu rve  o f  th e  40%  M C /in itia l pH  7 com p o st



I l l

ร = 0.54527217
r = 0.98972148

Figure E.9 The Zn Freundlich isotherm curve of the 40% MC/initial pH 8  compost
ร =0.99571561 
r = 0.96807640

F igure  E .10 T h e  Zn F reund lich  iso therm  cu rve  o f  th e  4 0%  M C /in itia l pH  9 com post



1 1 2

ร = 0.50745988
r = 0.98779265

ร = 0.89420460 
r = 0.96665488

Ceq (mg/L)

Figure E.12 The Zn Freundlich isotherm curve of the 50% MC/initial pH 6  compost
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ร = 0.40319429 
r =0.99214408

Figure E.13 The Zn Freundlich isotherm curve of the 50% MC/initial pH 7 compost
ร = 0.45228936 
r = 0.99131638

F igu re  E .14  T h e  Z n  F reu n d lich  iso therm  cu rve  o f  th e  50%  M C /in itia l p H  8 com post
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ร = 1.21297341
r = 0.95079390

Figure E.15 The Zn Freundlich isotherm curve of the 50% MC/initial pH 9 compost
ร = 0.38389556 
r = 0.99200695

F igu re  E .16  T h e  Z n  F reu n d lich  iso therm  cu rv e  o f  th e  6 0%  M C /in itia l pH  5 com p o st
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ร = 0.39011930
r = 0.99161210

Figure E.17 The Zn Freundlich isotherm curve of the 60% MC/initial pH 6  compost
ร =0.43546110 
r = 0.99095739

F igure  E .18  T h e  Zn F reu n d lich  iso therm  curve o f  th e  60%  M C /in itia l pH  7 com p o st
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ร = 0.49050105
r = 0.99000625

Figure E.19 The Zn Freundlich isotherm curve of the 60% MC/initial pH 8  compost
ร = 0.71095397 
r = 0.98293149

F igure  E .20  T h e  Z n  F reu n d lich  iso therm  cu rve  o f  the  6 0%  M C /in itia l pH  9 com p o st
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ร = 0.22947336
r = 0.99675215

Figure E.21 The Zn Freundlich isotherm curve of the 70% MC/initial pH 5 compost
ร = 0.34129259 
r = 0.99416059

F igu re  E .22 T h e  Zn F reund lich  iso therm  cu rve  o f  the  70%  M C /in itia l pH  6 com post
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ร = 0.27641857
r = 0.99713011

Figure E.23 The Zn Freundlich isotherm curve of the 70% MC/initial pH 7 compost
ร = 1.23467547 
r = 0.95043649

F igure  E .24  T h e  Zn F reu n d lich  iso therm  cu rve  o f  the  70%  M C /in itia l pH  8 com post
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ร = 1.01388570
r = 0.96663339

Figure E.25 The Zn Freundlich isotherm curve of the 70% MC/initial pH 9 compost
ร =0.18292442 
r = 0.97455023

F igu re  E .26  T h e  Zn F reund lich  iso therm  cu rve  o f  the  n o n -co m p o sted  grass
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