
R e fe re n c e s

Audeh, c . A . P ro ce ss  f o r  re m o v in g  r e s id u a l  m e rc u ry  fro m  

l i q u i d  h y d ro c a rb o n s  w i t h  aqueous p o lu s u l f id e  

s o lu t io n s .  บ . ร .  US 4 , 8 8 8 . 5 2 0  ( 1 9 89 ) .

__________ . ,  P ro ce ss  f o r  th e  re m o va l o f  m e rc u ry  fro m

n a t u r a l  gas c o n d e n s a te . บ . ร .  US 4 , 9 6 6 , 6 8 3  ( 1 98 9) .

___________. ,  P ro ce ss  f o r  th e  re m o va l o f  m e rc u ry  fro m

n a t u r a l  gas c o n d e n s a te . บ . ร .  US 4 , 9 6 6 , 6 8 4  ( 1 9 89 ) .

__________ . ,  P ro ce ss  f o r  th e  re m o v a l o f  m e rc u ry  fro m

n a t u r a l  gas c o n d e n s a te . บ . ร .  บู ร 4 , 9 8 5 , 1 3 7  (1989)  . 

A rakaw a , K. Rem oval o f  m e rc u ry  and i t s  compounds fro m  

h y d ro c a rb o n  o i l s .  J o n . K o k a i Tokkvo  Koho JP 

0 4 , 2 9 6 , 3 9 2  ( 1 9 9 1 ) ,  o f  C he m ica l A b s t r a c t  no .

118 ะ 1 0 6 , 1 7 9 k .

__________ . ,  Rem oval o f  m e rc u ry  o r  m e rc u ry  compounds fro m

h y d ro c a rb o n  o i l s .  J o n ■ K o k a i Tokkvo  Koho JP

0 4 . 3 4 8 . 1 8 8  ( 1 9 91 ) ,  o f  C he m ica l A b s t r a c t  n o .

118 ะ 1 7 2 1359v .

__________ . ,  Rem oval o f  m e rc u ry  o r  m e rc u ry  compounds fro m

h y d ro c a rb o n  o i l s .  Jo n . K o k a i Tokkvo  Koho JP

0 4 . 3 4 8 . 1 8 9  ( 1 9 91 ) ,  o f  C he m ica l A b s t r a c t  n o . 

1 1 8 : 1 2 8 , 0 8 5 d .

B o i t ia u x ,  J . p .  e t  a l .  Removal o f  m e rc u ry  a n d /o r  a r s e n ic  

fro m  fe e d s to c k s  f o r  s o lv e n t  d e a r o m a t iz a t io n .  F r ■ 

Demande FR 2 , 6 7 3 , 1 9 1  (1 9 9 1 ) 1 o f  C h e m ica l A b s t r a c t  

n o . 1 1 8 : 6 2 , 925u.



1 0 0

D u is te r s ,  H. e t  a l .  P ro ce ss  f o r  re m o v in g  m e rc u ry  fro m

o rg a n ic  m e d ia . E u r, P a t .  A p p l■ EP 3 1 9 , 6 1 5  ( 1 9 8 7 ) .

F i lb y ,  R .H.  R o le  T ra c e  M e t. P e t .  ( 1 97 5) ,  o f  C h e m ica l 

A b s t r a c t  n o . 83:166530m

F u ru ta ,  A . Rem oval o f  m e rc u ry  fro m  a l i q u i d  h y d ro c a rb o n . 

E u r P a t .  A p p l■ EP 35 2. 420  ( 1 9 8 8 ) .

__________ . ,  M e rc u ry  re m o v a l fro m  h y d ro c a rb o n  f l u i d s .  J p n .

K o k a i T okkvo  Koho JP 02 02 ,873 (1987) .

___________. ,  e t  a l .  Rem oval o f  m e rc u ry  fro m  l i q u i d

h y d ro c a rb o n  b y  s u l f i d e .  J p n ■ K o k a i T okkvo  Koho JP 

0 3 , 2 5 0 , 0 9 2  ( 1 9 90 ) ,  o f  C he m ica l A b s t r a c t  n o .

116 ะ1 3 2 5 5 9 n .

G o to , T . K .  and F u ru ta  A . 1 0 th  I n t e r n a t io n a l  C o n fe r re n c e  

on LNG. P o s te r  S e s s io n , K u a la  Lum pur, p a p e rs  17.

G r is h in a ,  T.M.  e t  a l .  Change i n  th e  a d s o r p t io n a l  c a p a c i ty  

o f  rh o d iu m - ru th e n iu m  c a t a ly s t s  d u r in g  p o is o n in g .  

V e s tn .  M osk. U n i v . , S e r . 2:  Khim  4 (1 98 1 )  ะ 

3 7 0 - 3 7 3 ,  o f  C hem ica l A b s t r a c t  no . 9 5 : 1 9 2 , 877x.

Koyama, Y. and Yamada, T . Removal o f  m e rc u ry  fro m  w a s t e

o i l s .  Ja p a n . K o k a i 7 7 , 1 2 0 , 2 7 3  ( 19 76 ) ,  o f  C he m ica l 

A b s t r a c t  n o . 8 8 : 1 9 71 9 8s .

L e e p e r, J . E . ,  M e rc u ry _ L N G 'ร p ro b le m . H y d ro c a rb o n  

P ro c e s s in g  5 9 ( 1 9 8 0 ) :  2 3 7 - 2 40 .

M o ra le s , A . e t  a l .  P o is o n in g  e f f e c t  on k i n e t i c s  o f  th e  

c y c lo p e n ta n e  h y d ro g e n o ly s is  r e a c t io n  on 

p la t in u m - a lu m in a  c a t a l y s t s .  A c t a ,  c i e n t .  Venez 

4 ( 1 9 7 9 ) :  3 7 3 - 3 7 6 ,  o f  C h e m ica l A d s t r a c t  n o . 

9 3 : 1 8 5 , 4 0 8 a .



1 0 1

M cnamara, J . D .  Im p re g n a te d  c a rb o n  a d s o rb e n ts  f o r  re m o va l 

o f  m e rc u ry  fro m  l i q u i d  h y d ro c a rb o n . Can. P a t .  

A p p l.  CA 2 , 0 3 0 , 3 6 9  ( 1 9 89 ) ,  o f  C he m ica l A b s t r a c t  

n o . 115 ะ 1 8 6 , 6 2 3 b .

Nakayama, A . e t  a l .  Removal o f  m e rc u ry  fro m  n a t u r a l  gas 

c o n d e n s a te s . J p n . K o k a i Tokkvo  Koho JP 0 3 , 4 3 , 4 9 5  

( 1 9 8 9 ) ,  o f  C he m ica l A b s ta c t  n o . 1 1 4 : 2 5 0 5 8 9 d .

Ou, J . D . Y. M e rc u ry  re m o v a l b y  d is p e rs e d -m e ta l a d s o rb e n ts .  

PCT I n t .  A p p l.  WO 91 1 5 . 55 9  ( 1 9 90 ) ,  o f  C h e m ica l 

A b s t r a c t  n o . 1 1 6 : 6 3 2 4 4 s .

P r e e p e l i t s a ,  V . A .  e t  a l .  s tu d y  o f  th e  e f f e c t  o f  m e rc u ry  

on h y d ro g e n  a d s o r p t io n  on p a l la d iu m .  Zh. F i z .  

K h im . 2 ( 1 9 7 9 ) :  467 - 47 0 ,

R o u s s e l, M. e t  a l .  P ro ce ss  f o r  re m o v in g  m e rc u ry , and

o p t i o n a l l y ,  a r s e n ic  fro m  h y d ro c a rb o n . E u r , P a t .  

A p p l.  EP 3 2 2 , 5 2 6  ( 19 88 ) ,  o f  C hem ica l A b s t r a c t  no . 

112 : 182705V.

S a r r a z in ,  P. e t  a l .  P ro ce sse s  p re v e n t  d e t r im e n ta l  e f f e c t s  

fro m  As and Hg in  fe e d s to c k s ,  o i l  Gas J .  4 (1 99 3 )  ะ 

86 - 90  .

S c h n e g u la , E. e t  a l .  A d s o rb e n t f o r  re m o va l o f  m e rc u ry  

fro m  gases and l i q u i d s .  Ger .  (Eas t )  DP 2 83 ,2 78  

( 1 9 85 ) ,  o f  C he m ica l A b s ta c t  no . 1 1 4 : 1 8 8 3 4 7 t .

___________. ,  E. e t  a l .  A d s o rb e n t f o r  re m o va l o f  m e rc u ry

fro m  gases and l i q u i d s .  Ger .  ( Eas t )  DP 2 8 3 , 2 58  

( 1 9 8 5 ) ,  o f  C he m ica l A b s ta c t  n o . 1 1 4 :1 8 8 3 4 8 u .

S o k o l ' s k i i ,  D . v .  e t  a l .  s tu d y  o f  p a l la d iu m  c a t a l y s t

p o is o n in g  i n  th e  l iq u id - p h a s e  h y d ro g e n a t io n  o f  

p h e n y la c e ty le n e . D o k l■ A kad . Nauk SSSR 3 ( 1 9 8 2 ) :  

6 7 4- 6 78 ,  o f  C he m ica l A b s t r a c t  n o . 9 7 :1 6 2 1 1 7 y .



1 0 2

s to c k w e l l ,  P . B. and C o rn s , W.T.  A to m ic  F lu o re s c e n c e

te c h n iq u e  to  a n a ly s e  m e rc u ry  i n  n a t u r a l  gas & 

p e t ro c h e m ic a ls ,  H y d ro c a rb o n  A s ia  6 ( 1 9 9 3 ) :  3 6 - 4 1 .  

s tu e w e , A . P ro ce ss  f o r  a t  le a s t  p a r t i a l  re m o v a l o f  t r a c e  

e le m e n ts  fro m  h y d ro c a rb o n  m ix tu r e s .  E u r ■P a t■A p p l■ 

EP 4 2 2 , 4 80  ( 1 9 89 ) ,  o f  C h e m ica l A b s t r a c t  n o .

1 1 5 : 53252h .

T o r ih a t a ,  T . and Kawashim a, E. M ethod o f  re m o v in g  m e rc u ry  

fro m  h y d ro c a rb o n  o i l s .  E u r ■P a t . A p p l■ EP 3 25 ,4 86

( 1 9 8 8 )  .

T o r ih a t a ,  T . and N is im u ra ,  ร .  M ethod o f  re m o v in g  m e rc u ry  

fro m  h y d ro c a rb o n  o i l s .  E u r ■P a t .A p p l■ EP 3 4 2 . 8 98

(1989)  .

Yan, T . Y .  M ethod f o r  re m o v in g  m e rc u ry  fro m  h y d ro c a rb o n

o i l  b y  h ig h  te m p e ra tu re  r e a c t iv e  a d s o r p t io n .  บ . ร .

US 4 , 9 0 9 , 9 2 6  ( 1 9 8 9 ) .

__________ . ,  Rem oval o f  m e rc u ry  fro m  n a t u r a l  gas and l i q u i d

h y d ro c a rb o n s  u t i l i z i n g  dow ns tream  g u a rd  cham ber. 

บ . ร .  US 4 , 7 0 9 . 1 1 8  (1986) .

__________ . ,  Use o f  d i l u t e  aqueous s o lu t io n s  o f  a l k a l i

p o ly s u l f i d e s  to  remove t r a c e  am ounts o f  m e rc u ry  

fro m  l i q u i d  h y d ro c a rb o n s . บ . ร .  US 4 , 9 1 5 , 8 1 8  

(1988)  .



103

T a b le  IA C o n d it io n s  and R e s u lts  o f  Each E x p e r im e n t

Exp.
no.

Type of 
mercury

Type of 
adsorbent

Adsorbent 
weight (g)

In i. cone. 
(ug/L)

Temp.
(OC)

Pressure
(psig)

Time
(min)

Rsnaining 
Hg (ug/L)

1 HgCl2 alumina 0.25 1000.0 30 200 60 286.0
2 HgCl2 alumina 0.50 1000.0 30 200 60 135.9
3 HgC12 alumina 0.75 1000.0 30 200 60 94.3
4 HgC12 alumina 1.00 1000.0 30 200 60 66.8
5 HgC12 alumina 1.25 1000.0 30 200 60 51.3
6 HgCl2 alumina 1.50 1000.0 30 200 60 44.7
7 HgCl2 alumina 1.00 1000.0 30 0 60 66.0
8 HgC12 alumina 1.00 1000.0 30 100 60 64.4
9 HgC12 alumina 1.00 1000.0 30 200 60 66.8

10 HgC12 alumina 1.00 1000.0 50 0 60 240.8
11 HgCl2 alumina 1.00 1000.0 50 100 60 248.3
12 HgC12 alumina 1.00 1000.0 50 200 60 252.9
13 HgC12 alumina 1.00 1000.0 75 0 60 483.2
14 HgC12 alumina 1.00 1000.0 75 100 60 500.7
15 HgC12 alumina 1.00 1000.0 75 200 60 497.2
16 HgC12 alumina 1.00 1000.0 30 200 15 98.4
17 HgC12 alumina 1.00 1000.0 30 200 30 76.3
18 HgC12 alumina 1.00 1000.0 30 200 45 68.4
19 HgCl2 alumina 1.00 1000.0 30 200 75 70.6
20 HgC12 alumina 1.00 1000.0 30 200 90 96.5
21 HgC12 alumina 1.00 1000.0 30 200 120 108.5
22 EMA. 2.5 Cu 1.00 1000.0 30 200 15 353.4
23 EMA 2.5 Cu 1.00 1000.0 30 200 30 191.3
24 E m 2.5 Cu 1.00 1000.0 30 200 45 113.6
25 E m 2.5 Cu 1.00 1000.0 30 200 60 104.9
26 E m 2.5  Cu 1.00 1000.0 30 200 75 102.4
27 E m 2.5 Cu 1.00 1000.0 30 200 90 106.3
28 E m 2.5 Cu 1.00 1000.0 30 200 120 99.7
29 DEM 2.5 Cu 1.00 1000.0 30 200 15 733.6
30 DEM 2.5 Cu 1.00 1000.0 30 200 30 481.8
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Table 1A (con tinue)

Exp.
no.

Type of 
mercury

Type of 
adsorbent

Adsorbent 
weight (g)

In i. cone. 
(ug/L)

Temp.
(OC)

Pressure
(psig)

Time
(min)

Retraining 
Hg (ug/L)

31 DEM 2.5 Cu 1.00 1000.0 30 200 45 367.8
32 DEM 2.5 Cu 1.00 1000.0 30 200 60 344.8
33 DEM 2.5 Cu 1.00 1000.0 30 200 75 345.2
34 DEM 2.5 Cu 1.00 1000.0 30 200 90 338.7
35 DEM 2.5 Cu 1.00 1000.0 30 200 120 335.4
36 HgCl2 - 1.00 1000.0 30 200 60 956.1
37 HgCl2 - 1.00 1000.0 50 200 60 945.6
38 HgC12 - 1.00 1000.0 75 200 60 972.8
39 EMA - 1.00 1000.0 30 200 60 971.2
40 ET-ft. - 1.00 1000.0 50 200 60 983.9
41 EMA. - 1.00 1000.0 75 200 60 978.6
42 DEM - 1.00 1000.0 30 200 60 953.0
43 DEM - 1.00 1000.0 50 200 60 972.4
44 DEM - 1.00 1000.0 75 200 60 975.8
45 HgCl2 alumina 1.00 1000.0 30 200 60 58.5
46 HgCl2 alumina 1.00 1000.0 30 200 60 80.3
47 HgCl2 alumina 1.00 1000.0 30 200 60 75.7
48 HgC12 alumina 1.00 1000.0 30 200 60 62.4

49(desorb) HgC12 alumina 1.00 0.0 30 200 60 60.1
50 HgCl2 alumina 1.00 1000.0 50 200 60 282.4
51 HgC12 alumina 1.00 1000.0 50 200 60 285.4
52 HgCl2 alumina 1.00 1000.0 50 200 60 215.7
53 HgC12 alumina 1.00 1000.0 50 200 60 242.5

54(desorb) HgCl2 alumina 1.00 0.0 50 200 60 133.1
55 HgC12 alumina 1.00 1000.0 75 200 60 591.7
56 HgC12 alumina 1.00 1000.0 75 200 60 606.4
57 HgC12 alumina 1.00 1000.0 75 200 60 483.7
58 HgCl2 alumina 1.00 1000.0 75 200 60 493.4

59(desorb) HgC12 alumina 1.00 0.0 75 200 60 195.4
60 EW. alumina 1.00 1000.0 30 200 60 490.9
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Table 1A (con tinue)

Exp.
no.

Type of 
mercury

Type of 
adsorbent

Adsorbent 
weight (g)

In i. cone. 
(ug/L)

Temp.
(0C)

Pressure
(psig)

Time
(min)

Regaining 
Hg (ug/L)

61 EMI alumina 1.00 1000.0 30 200 60 452.3
62 EMA alumina 1.00 1000.0 30 200 60 636.9
63 EMY alumina 1.00 1000.0 30 200 60 567.5
64 EMA alumina 1.00 1000.0 30 200 60 487.6

65(desorb) EMA alumina 1.00 0.0 30 200 60 34.5
66 EMI alumina 1.00 1000.0 50 200 60 578.8
67 EMI alumina 1.00 1000.0 50 200 60 648.2
68 EMI alumina 1.00 1000.0 50 200 60 561.4
69 EMA alumina 1.00 1000.0 50 200 60 510.7
70 EMI alumina 1.00 1000.0 50 200 60 509.4

71(desorb) EMV alumina 1.00 0.0 50 200 60 38.0
72 EMV alumina 1.00 1000.0 75 200 60 633.3
73 EMA alumina 1.00 1000.0 75 200 60 527.2
74 EMA alumina 1.00 1000.0 75 200 60 690.1
75 EMI alumina 1.00 1000.0 75 200 60 618.5
76 EMV alumina 1.00 1000.0 75 200 60 557.2

77(desorb) EMA alumina 1.00 0.0 75 200 60 40.5
78 DEM alumina 1.00 1000.0 30 200 60 547.8
79 DEM alumina 1.00 1000.0 30 200 60 490.9
80 DEM alumina 1.00 1000.0 30 200 60 518.5
81 DEM alumina 1.00 1000.0 30 200 60 528.5
82 DEM alumina 1.00 1000.0 30 200 60 600.8

83(desorb) DEM alumina 1.00 0.0 30 200 60 49.2
84 DEM alumina 1.00 1000.0 50 200 60 460.8
85 DEM alumina 1.00 1000.0 50 200 60 519.0
86 DEM alumina 1.00 1000.0 50 200 60 439.3
87 DEM alumina 1.00 1000.0 50 200 60 575.2
88 DEM alumina 1.00 1000.0 50 200 60 523.9

89(desorb) DEM alumina 1.00 0.0 50 200 60 44.7
90 DEM alumina 1.00 1000.0 75 200 60 557.5
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Table 1A (con tinue)

Exp.
no.

Type of 
mercury

Type of 
adsorbent

Adsorbent 
weight (g)

I n i. cone. 
(ug/L)

Temp.
(OC)

Fressure
(psig)

Time
(min)

Remaining 
Hg (ug/L)

91 DEM alumina 1.00 1000.0 75 200 60 622.2
92 DPM alumina 1.00 1000.0 75 200 60 497.6
93 DEM alumina 1.00 1000.0 75 200 60 520.7
94 DEM alumina 1.00 1000.0 75 200 60 573.6

95(desorb) DEM alumina 1.00 0.0 75 200 60 49.8
95 HgC12 2.5 Cu 1.00 1000.0 30 200 60 12.4
96 HgC12 2.5 Cu 1.00 1000.0 50 200 60 15.9
97 HgC12 2.5 Cu 1.00 1000.0 75 200 60 12.4
98 HgC12 5.0 Cu 1.00 1000.0 30 200 60 6.9
99 HgC12 5.0 Cu 1.00 1000.0 50 200 60 7.8

100 HgC12 5.0 Cu 1.00 1000.0 75 200 60 7.1
101 HgC12 2.5 Zn 1.00 1000.0 30 200 60 74.1
102 HgCl2 2.5 Zn 1.00 1000.0 50 200 60 72.5
103 HgC12 2.5 Zn 1.00 1000.0 75 200 60 83.0
104 HgC12 5.0 Zn 1.00 1000.0 30 200 60 94.2
105 HgC12 5.0 Zn 1.00 1000.0 50 200 60 108.0
106 HgC12 5.0 Zn 1.00 1000.0 75 200 60 122.9
107 HgCl2 CuZn 1.00 1000.0 30 200 60 58.6
108 HgCl2 CuZn 1.00 1000.0 50 200 60 34.9
109 HgCl2 CuZn 1.00 1000.0 75 200 60 30.4
110 EMA alumina 1.00 1000.0 30 200 60 490.9
111 EMA alumina 1.00 1000.0 50 200 60 578.8
112 FMA alumina 1.00 1000.0 75 200 60 633.3
113 EMA 2.5 Cu 1.00 1000.0 30 200 60 104.9
114 EMA 2.5 Cu 1.00 1000.0 50 200 60 47.8
115 EMA 2.5 Cu 1.00 1000.0 75 200 60 25.3
116 EMA 5.0 Cu 1.00 1000.0 30 200 60 67.2
117 EMA 5.0 Cu 1.00 1000.0 50 200 60 43.2
118 EMA 5.0 Cu 1.00 1000.0 75 200 60 14.1
119 EMA 2.5 Zn 1.00 1000.0 30 200 60 265.4
120 EMA 2.5 Zn 1.00 1000.0 50 200 60 169.7
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Table 1A (con tinue)

Exp. 

ทว.

Type o f  

r re rc u ry

Type o f  

adsorben t

Adsorbent 

w a igh t (g)

I n i .  ccnc. 

(ug/L)

Te rp .

(cC)

E tessure

(ps ig)

T irre

(min)

P a ra in in g  

Hg (ug/L)

121 H A 2 .5  2n 1 .00 1000.0 75 2 ๓ 60 163.0

122 HA. 5 .0  Zn 1 .00 1000.0 30 2 ๓ 60 159.6

123 H A 5 .0  Zn 1 .00 1 ๓ 0 .0 50 2 ๓ 60 127.7

124 B A 5 .0  Zh 1 .00 1 ๓ 0 .0 75 2 ๓ 60 114.2

125 H A CuZn 1 .00 1 0 ๓ .0 30 2 ๓ 60 131.0

126 H A CuZn 1 .00 1 0 ๓ .0 50 2 ๓ 60 57.7

127 H A CuZn 1 .00 1 ๓ 0 .0 75 2 ๓ 60 53 .0

128 DEM a lu n ir a 1 .00 1 0 ๓ .0 30 2 ๓ 60 547.8

129 DEM a lu n ir a 1 .00 1 0 ๓ .0 50 2 ๓ 60 4 ๓ .8

130 DEM a lu n ir a 1 .00 1 0 ๓ .0 75 2 ๓ 60 557.5

131 DEM 2 .5  Cu 1.00 1 ๓ 0 .0 30 2 ๓ 60 344.8

132 DEM 2 .5  Cu 1.00 1 ๓ 0 .0 50 2 ๓ ๓ 213.2

133 DEM 2 .5  Cu 1 .00 1 ๓ 0 .0 75 2 ๓ 60 80 .9

134 DEM 5 .0  Cu 1.00 1 ๓ 0 .0 30 2 ๓ 60 249.0

135 DEM 5 .0  Cu 1 .00 1 0 ๓ .0 50 2 ๓ 60 95.5

136 DEM 5 .0  Cu 1 .00 1000.0 75 2 ๓ 60 79.8

137 DEM 2 .5  Zn 1.00 1 ๓ 0 .0 30 2 ๓ 60 419.6

138 DEM 2 .5  Zn 1.00 1 0 ๓ .0 50 2 ๓ ๓ 373.0

139 DEM 2 .5  Zn 1.00 1000.0 75 2 ๓ ๓ 431.5

140 DEM 5 .0  Zn 1.00 1000.0 30 2 ๓ ๓ 468.0

141 DEM 5 .0  Zn 1.00 1000.0 50 2 ๓ 60 545.4

142 DEM 5 .0  Zn 1 .00 1 ๓ 0 .0 75 2 ๓ 60 4 ๓ .0

143 E m CuZn 1 .00 1 ๓ 0 .0 30 2 ๓ 60 357.8

144 D m CuZn 1.00 1 0 ๓ .0 50 2 ๓ 60 139.5

145 Dm CuZn 1 .00 1 0 ๓ .0 75 2 ๓ ๓ 85.4
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A d s o r b e n t s  i n  s t u d y  o f  M e r c u r i c  C h l o r i d e  

R e m o v a l

Table 2A Surface Area o f Fresh and Spent

A d s o r b e n t S u r f a c e  A r e a  ( s q . m / g )

F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

a l u m i n a 1 6 8 . 3 5 1 6 1 . 0 7 1 6 2 . 1 6 1 5 7 . 5 0

2 . 5 C u 1 6 4 . 6 6 1 5 4 . 2 5 1 5 3 . 9 4 1 5 3 . 8 7

5 . OCu 1 5 7 . 7 2 1 4 7 . 9 2 1 4 4 . 4 3 1 4 5 . 1 3

2 . 5 Z n 1 6 2 . 1 8 1 5 2 . 3 7 1 5 3 . 1 9 1 5 1 . 3 8

5 . OZ n 1 4 7 . 7 6 1 4 0 . 1 3 1 4 3 . 5 4 1 4 1 . 5 7

C u Z n 1 4 9 . 9 9 1 4 2 . 1 9 1 4 2 . 0 0 1 4 2 . 7 2

T a b l e  3 A  P o r e  V o lu m e  o f  F r e s h  a n d  S p e n t  A d s o r b e n t s  

i n  S t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

A d s o r b e n t P o r e  V o lu m e  ( c c / g )

F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

a l u m i n a 0 . 2 4 1 0 . 2 3 4 0 . 2 3 5 0 . 2 2 8

2 . 5 C U 0 . 2 3 6 0 . 2 2 4 0 . 2 2 1 0 . 2 2 1

5 . OCu 0 . 2 2 7 0 . 2 1 8 0 . 2 1 3 0 . 2 1 2

2 . 5  Z n 0 . 2 3 7 0 . 2 2 5 0 . 2 2 8 0 . 2 2 7

5 . OZn 0 . 2 1 9 0 . 2 1 2 0 . 2 1 6 0 . 2 1 4

C u Z n 0 . 2 2 4 0 . 2 1 0 0 . 2 1 1 0 . 2 1 5
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Table 4A Surface Area o f Fresh and Spent Adsorbents

in  Study o f Phenylm ercuric A ce ta te  Removal

A d s o r b e n t S u r f a c e  A r e a  ( s q . m / g )

F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

a l u m i n a 1 6 8 . 3 5 1 5 7 . 5 6 1 6 1 . 3 6 1 5 7 . 7 8

2 . 5 C u 1 6 4 . 6 6 1 5 7 . 6 5 1 5 9 . 3 2 1 5 6 . 1 9

5 .  OCu 1 5 7 . 7 2 1 4 3 . 2 6 1 4 4 . 8 6 1 4 3 . 3 0

2 . 5  Z n 1 6 2 . 1 8 1 5 5 . 5 1 1 5 1 . 6 8 1 4 7 . 7 2

5 . O Z n 1 4 7 . 7 6 1 3 5 . 3 7 1 3 8 . 7 0 1 4 0 . 6 7

C u Z n 1 4 9 . 9 9 1 4 2 . 3 4 1 3 8 . 7 1 1 4 1 . 7 2

T a b l e  5 A  P o r e  V o lu m e  o f  F r e s h  a n d  S p e n t  A d s o r b e n t s  

i n  S t u d y  o f  P h e n y lm e r c u r y  A c e t a t e  R e m o v a l

A d s o r b e n t P o r e  V o lu m e  ( c c / g )

F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

a l u m i n a 0 . 2 4 1 0 . 2 2 8 0 . 2 3 3 0 . 2 2 8

2 . 5 %  Cu 0 . 2 3 6 0 . 2 2 7 0 . 2 2 9 0 . 2 2 7

5 . 0 %  Cu 0 . 2 2 7 0 . 2 0 9 0 . 2 1 2 0 . 2 0 9

2 . 5 %  Z n 0 . 2 3 7 0 . 2 3 0 0 . 2 2 6 0 . 2 1 8

5 . 0 %  Z n 0 . 2 1 9 0 . 2 0 2 0 . 2 1 0 0 . 2 1 5

C u Z n 0 . 2 2 4 0 . 2 0 8 0 . 2 0 4 0 . 2 1 0



1 1 0

Table 6A Surface Area o f Fresh and Spent Adsorbents

in  Study o f D iphenylm ercury Removal

A d s o r b e n t S u r f a c e  A r e a  ( s q . m / g )

F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

a l u m i n a 1 6 8 . 3 5 1 5 5 . 3 4 1 5 2 . 2 4 1 5 8 . 9 2

2 . 5 C u 1 6 4 . 6 6 1 4 8 . 7 1 1 5 0 . 2 7 1 5 2 . 7 1

5 . OCu 1 5 7 . 7 2 1 3 7 . 5 2 1 3 5 . 7 4 1 3 9 . 6 1

2 . 5 Z n 1 6 2 . 1 8 1 5 2 . 6 9 1 5 0 . 7 7 1 5 2 . 3 3

5 . O Z n 1 4 7 . 7 6 1 3 4 . 7 9 1 3 8 . 5 4 1 4 0 . 7 7

C u Z n 1 4 9 . 9 9 1 4 0 . 0 0 1 3 5 . 3 0 1 3 8 . 8 7

T a b l e  7 A  P o r e  V o lu m e  o f  F r e s h  a n d  S p e n t  A d s o r b e n t s  

i n  S t u d y  o f  D i p h e n y l m e r c u r y  R e m o v a l

A d s o r b e n t P o r e  V o lu m e  ( c c / g )

F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

a l u m i n a 0 . 2 4 0 5 0 . 2 3 0 7 0 . 2 2 8 9 0 . 2 3 7 5

2 . 5 C u 0 . 2 3 6 3 0 . 2 1 7 8 0 . 2 2 3 1 0 . 2 2 4 0

5 . OCu 0 . 2 2 6 6 0 . 2 0 5 5 0 . 2 0 4 2 0 . 2 1 0 4

2 . 5  Z n 0 . 2 3 6 7 0 . 2 2 6 3 0 . 2 2 3 4 0 . 2 2 3 0

5 . O Z n 0 . 2 1 9 4 0 . 2 0 4 7 0 . 2 1 2 1 0 . 2 1 2 0

C u Z n 0 . 2 2 4 3 0 . 2 0 7 8 0 . 2 0 4 7 0 . 2 1 0 0
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A l u m i n a  i n  S t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

Table 8A Pore S ize D is t r ib u t io n  o f Fresh and Spent

P o r e F r e s h 3 0 / ; :oo 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 4 5 7 6 8 . 6 8 1 0 . 0 2 2 9 2 5 8 . 4 5 6 0 . 0 2 3 1 6 6 8 . 4 6 9 0 . 0 2 2 6 7 5 8 . 5 3 4

2 7 . 5 0 . 0 2 0 1 2 2 7 .  108 0 . 0 1 8 7 7 1 6 . 9 2 3 0 . 0 1 8 9 6 8 6 . 9 3 4 0 . 0 1 8 5 6 5 6 . 9 8 “

3 2 . 5 0 . 0 3 5 9 0 6 1 2 . 6 8 4 0 . 0 3 4 6 9 7 1 2 . 7 9 7 0 . 0 3 5 2 1 3 1 2 . 8 7 3 0 . 0 3 4 2 0 8 1 2 . 8 7 5

3 7 . 5 0 . 0 2 9 9 4 3 1 0 . 5 7 7 0 . 0 2 7 4 9 0 1 0 . 1 3 9 0 . 0 2 8 2 7 2 1 0 . 3 3 6 0 . 0 2 7 2 0 1 1 0 . 2 3 7

4 2 . 5 0 . 0 2 3 4 7 6 8 . 2 9 3 0 . 0 2 1 5 4 4 7 . 9 4  6 0 . 0 2 2 1 7 0 8 . 1 0 5 0 . 0 2 1 3 2 3 8 . 0 2 5

4 7 . 5 0 . 0 2 3 3 0 7 8 . 2 3 3 0 . 0 2 0 9 3 1 7 . 7 2 0 0 . 0 2 0 4 5 7 7 . 4 7 9 0 . 0 2 0 3 2 6 7 . 6 5 0

5 2 . 5 0 . 0 1 9 9 0 4 7 . 0 3 1 0 . 0 1 8 5 1 5 6 . 8 2 9 0 . 0 1 8 0 0 7 6 . 5 8 3 0 . 0 1 7 8 9 6 6 . 7 3 5

5 7 . 5 0 . 0 1 6 4 5 1 5 . 8 1 1 0 . 0 1 5 2 9 8 5 . 6 4 2 0 . 0 1 4 8 7 3 5 . 4 3 7 0 . 0 1 4 7 8 5 5 . 5 6 5

6 2 . 5 0 . 0 1 3 7 5 0 4 . 8 5 7 0 . 0 1 2 7 8 2 4 . 7 1 4 0 . 0 1 2 4 2 2 4 . 5 4 1 0 . 0 1 2 3 5 1 4 . 6 4 8

6 7 . 5 0 . 0 1 1 6 8 8 4 . 1 2 9 0 . 0 1 0 8 6 1 4 . 0 0 6 0 . 0 1 0 5 5 2 3 . 8 5 8 0 . 0 1 0 4 9 4 3 . 9 5 0

7 2 . 5 0 . 0 1 0 0 7 9 3 . 5 6 0 0 . 0 0 9 3 6 2 3 . 4 5 3 0 . 0 0 9 0 9 2 3 . 3 2 4 0 . 0 0 9 0 4 4 3 . 4 0 4

7 7 . 5 0 . 0 0 8 7 4 3 3 . 0 8 8 0 . 0 0 8 1 1 9 2 . 9 9 5 0 . 0 0 7 8 8 1 2 . 8 8 1 0 . 0 0 7 8 4 2 2 . 9 5 1

6 2 . 5 0 . 0 0 3 9 5 9 1 . 4 0 9 0 . 0 0 2 2 9 0 0 . 8 4 5 0 . 0 0 4 3 8 8 1 . 6 0 4 0 . 0 0 3 3 2 6 1 . 2 5 2

8 “ . 5 0 . 0 0 1 7 0 1 0 . 6 0 1 0 . 0 0 1 8 9 9 0 . 7 0 0 0 . 0 0 1 8 0 8 0 . 6 6 1 0 . 0 0 1 8 3 9 0 . 6 9 2

T a b l e  9 A  P o r e  S i z e  D i s t r i b u t i o n  o f  F r e s h  a n d  S p e n t

2 . 5 C u  i n  S t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 1 : o o

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 4 1 “ '- 8 . 6 6 5 0 . 0 2 3 0 4 4 8 . 7 7 9 0 . 0 2 3 5 3 2 9 . 0 3 6 0 . 0 2 3 0 9 8 3 . 8 9 1

2 7 . 5 0 . 0 1 9 7  94 7 . 1 1 0 0 . 0 1 8 8 6 5 7 . 1 8 7 0 . 0 1 9 2 6 1 ■  . 3 9 6 0 . 0 1 8 9 0 9 7 . 2 7 6

3 2 . 5 0 . 0 3 5 2 9 2 1 2 . 6 7 7 0 . 0 3 5 0 2 0 1 3 . 3 4 2 0 . 0 3 5 5 4 6 1 3 . 6 5 0 0 . 0 3 5 1 4 7 1 3 . 5 2 3

3 7 . 5 0 . 0 2 9 1 5 5 1 0 . 4 7 3 0 . 0 2 8 0 1 7 1 0 . 6 7 4 0 . 0 2 8 3 2 7 1 0 . 8 7 8 0 . 0 2 7 7 3 0 1 0 . 6 7 4

4 2 . 5 0 . 0 2 2 8 5 5 8 . 2 1 0 0 . 0 2 1 9 9 1 8 . 3 7 8 0 . 0 2 2 2 4 4 8 . 5 4 2 0 . 0 2 1 7 6 2 ร . 3 75

4 7 . 5 0 . 0 2 2 4 1 7 8 . 0 5 3 0 . 0 1 9 3 9 9 7 . 3 9 0 0 . 0 1 9 3 4 3 7 . 4 2 8 0 . 0 2 0 0 1 6 7 . 7 0 4

5 2 . 5 0 . 0 1 8 8 4 7 6 . 7 7 0 0 . 0 1 6 6 9 6 6 . 3 6 1 0 . 0 1 6 4 5 2 6 . 3 1 8 0 . 0 1 7 1 4 9 6 . 6 0 1

5 7 . 5 0 . 0 1 5 5 6 9 5 . 5 9 3 0 . 0 1 3 7 9 0 5 . 2 5 4 0 . 0 1 3 5 8 9 5 . 2 1 8 0 . 0 1 4 1 7 0 5 . 4 5 4

6 2 . 5 0 . 0 1 3 0 0 4 4 . 6 7 1 0 . 0 1 1 5 1 6 4 . 3 8 7 0 . 0 1 1 3 4 9 4 . 3 5 8 0 . 0 1 1 8 3 9 4 . 5 5 7

6 7 . 5 0 . 0 1 1 0 4 7 3 . 9 6 8 0 . 0 0 9 7 8 2 3 . 7 2 7 0 . 0 0 9 6 4 0 3 . 7 0 2 0 . 0 1 0 0 6 1 3 . 8 7 3

7 2 . 5 0 . 0 0 9 5 2 0 3 . 4 2 0 0 . 0 0 8 4 2 8 3 . 2 1 1 0 . 0 0 8 3 0 7 3 . 1 9 0 0 . 0 0 8 6 7 3 3 . 3 3 8

7 7 . 5 0 . 0 0 8 2 5 3 2 . 9 6 5 0 . 0 0 7 3 0 5 2 . 7 8 3 0 . 0 0 7 2 0 0 2 . 7 6 5 0 . 0 0 7 5 2 1 2 . 8 9 5

8 2 . 5 0 . 0 0 7 1 7 3 2 . 5 7 7 0 . 0 0 4 5 5 7 1 . 7 3 6 0 . 0 0 5 0 1 7 1 . 9 2 7 0 . 0 0 4 1 9 6 1 . 6 1 5

8 7 . 5 0 . 0 0 2 3 3 1 0 . 3 3 7 0 . 0 0 1 7 2 2 0 . 6 5 6 0 . 0 0 1 7 0 3 0 . 6 5 4 0 . 0 0 1 7 0 2 0 . 6 5 5
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5 . 0 C u  i n  S t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

Table 10A POre s iz e  D is t r ib u t io n  o f Fresh and Spent

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 2 7 2 2 8 . 5 4 4 0 . 0 2 2 4 6 4 8 . 8 6 1 0 . 0 2 0 6 5 1 8 . 7 7 1 0 . 0 2 1 6 9 6 8 . 7 8 9

2 7 . 5 0 . 0 1 9 3 3 1 7 . 2 6 9 0 . 0 1 8 3 8 2 7 . 2 5 1 0 . 0 1 6 9 0 5 7 . 1 8 0 0 . 0 1 7 7 5 7 7 . 1 9 1

3 2 . 5 0 . 0 3 5 0 6 2 1 3 . 1 8 4 0 . 0 3 3 2 7 9 1 3 . 1 2 7 0 . 0 3 1 7 1 7 1 3 . 4 7 1 0 . 0 3 2 5 8 7 1 3 . 2 0 1

3 7 . 5 0 . 0 2 6 9 1 2 1 0 . 1 1 9 0 . 0 2 6 8 5 7 1 0 . 5 9 4 0 . 0 2 5 4 8 1 1 0 . 8 2 2 0 . 0 2 6 1 7 8 1 0 . 6 0 5

4 2 . 5 0 . 0 2 1 0 8 7 7 . 9 2 9 0 . 0 2 1 0 8 2 8 . 3 1 6 0 . 0 2 0 0 1 4 8 . 5 0 0 0 . 0 2 0 5 4 9 8 . 3 2 5

4 7 . 5 0 . 0 2 0 8 0 2 7 . 8 2 2 0 . 0 1 8 0 8 0 7 . 1 3 2 0 . 0 1 6 7 6 5 7 . 1 2 0 0 . 0 1 7 7 7 8 7 . 2 0 2

5 2 . 5 0 . 0 1 8 7 1 6 7 . 0 3 8 0 . 0 1 5 5 6 1 6 . 1 3 8 0 . 0 1 4 0 7 6 5 . 9 7 8 0 . 0 1 5 2 6 2 6 . 1 8 3

5 7 . 5 0 . 0 1 5 4 6 9 5 . 8 1 7 0 . 0 1 2 8 4 7 5 . 0 6 7 0 . 0 1 1 6 2 1 4 . 9 3 6 0 . 0 1 2 6 0 2 5 . 1 0 5

6 2 . 5 0 . 0 1 2 9 2 9 4 . 8 6 2 0 . 0 1 0 7 2 4 4 . 2 3 0 0 . 0 0 9 6 9 9 4 . 1 1 9 0 . 0 1 0 5 2 0 4 . 2 6 2

6 7 . 5 0 . 0 1 0 9 9 0 4 . 1 3 2 0 . 0 0 9 1 0 5 3 . 5 9 1 0 . 0 0 8 2 3 5 3 . 4 9 8 0 . 0 0 8 9 3 4 3 . 6 1 9

7 2 . 5 0 . 0 0 9 4 7 6 3 . 5 6 3 0 . 0 0 7 8 4 2 3 . 0 9 3 0 . 0 0 7 0 9 1 3 . 0 1 2 0 . 0 0 7 6 9 5 3 . 1 1 7

7 7 . 5 0 . 0 0 8 2 2 0 3 . 0 9 1 0 . 0 0 6 7 9 4 2 . 6 8 0 0 . 0 0 6 1 4 3 2 . 6 0 9 0 . 0 0 6 6 6 7 2 . 7 0 1

8 2 . 5 0 . 0 0 4 9 1 7 1 . 8 4 9 0 . 0 0 5 5 1 8 2 . 1 7 7 0 . 0 0 4 7 7 1 2 . 0 2 6 0 . 0 0 4 6 7 0 1 . 8 9 2

8 7 . 5 0 . 0 0 1 7 4 5 0 . 6 5 6 0 . 0 0 1 6 9 5 0 . 6 6 9 0 . 0 0 1 5 7 0 0 . 6 6 7 0 . 0 0 1 6 5 1 0 . 6 6 9

T a b l e  1 1 A  P o r e  s i z e  D i s t r i b u t i o n  o f  F r e s h  a n d  S p e n t

2 . 5 Z n  i n  s t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % Po r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 2 1 6 4 7 . 3 9 9 0 . 0 2 1 8 2 0 8 . 3 1 9 0 . 0 2 1 8 3 5 8 . 2 4 2 0 . 0 2 0 9 3 6 7 .  92 9

2 7 . 5 0 . 0 1 9 7 6 0 7 . 1 3 1 0 . 0 1 7 8 7 0 6 . 8 1 3 0 . 0 1 7 8 8 6 6 . 7 5 2 0 . 0 1 7 1 6 2 6 . 5 2  2

3 2 . 5 0 . 0 3 6 4 1 4 1 3 . 1 4 2 0 . 0 3 3 5 1 2 1 2 . 7 7 6 0 . 0 3 3 8 5 3 1 2 . 7 7 9 0 . 0 3 3 8 7 2 1 2 . 3 4 4

O'1.5 0 . 0 2 7 9 4 4 1 0 . 9 8 5 0 . 0 2 6 7 4 5 1 0 . 1 9 6 0 . 0 2 7 2 3 4 1 0 . 2 8 0 0 . 0 2 7 5 4 3 1 0 . 4 4 6

1 2 . 5 0 . 0 2 1 8 9 0 7 . 9 0 0 0 . 0 2 0 9 6 0 7 . 9 9 1 0 . 0 2 1 3 4 8 8 . 0 5 3 0 . 0 2 1 5 9 3 8 . 1 9 0

4 7 . 5 0 . 0 2 2 0 4 2 7 . 9 5 5 0 . 0 2 0 0 6 0 7 . 6 4 8 0 . 0 1 9 9 7 5 7 . 5 4 0 0 . 0 1 9 8 4 5 7 . 5 2 5

5 2 . 5 0 . 0 1 8 9 0 4 6 . 8 2 2 0 . 0 1 7 8 2 5 6 . 7 9 6 0 . 0 1 7 7 5 5 6 . 7 0 2 0 . 0 1 7 6 3 2 6.686
5 7 . 5 0 . 0 1 5 6 1 7 5 . 6 3 6 0 . 0 1 4 7 2 6 5 . 6 1 4 0 . 0 1 4 6 6 6 5 . 5 3 6 0 . 0 1 4 5 6 3 5 . 5 2 2

6 2 . 5 0 . 0 1 3 0 4 5 4 . 7 0 8 0 . 0 1 2 3 0 1 4 . 6 9 0 0 . 0 1 2 2 4 9 4 . 6 2 4 0 . 0 1 2 1 6 1 4 . 6 1 1

6 7 . 5 0 . 0 1 1 0 8 3 4 . 0 0 0 0 . 0 1 0 4 5 2 3 . 9 8 5 0 . 0 1 0 4 0 6 3 . 9 2 8 0 . 0 1 0 3 3 0 3 . 9 1 7

7 2 . 5 0 . 0 0 9 5 5 1 3 . 4 4 7 0 . 0 0 9 0 0 8 3 . 4 3 4 0 . 0 0 8 9 6 6 3 . 3 8 4 0 . 0 0 8 9 0 0 3 . 3 7 5

7 7 . 5 0 . 0 0 8 2 8 1 2 . 9 8  9 0 . 0 0 7 8 1 0 2 . 9 7 7 0 . 0 0 7 7 7 2 2 . 9 3 4 0 . 0 0 7 7 1 4 2 . 9 2 5

8 2 . 5 0 . 0 0 5 3 3 5 1 . 9 2 5 0 . 0 0 3 2 2 1 1 . 2 2 8 0 . 0 0 4 0 0 8 1 . 5 1 3 0 . 0 0 4 6 1 2 1 . 7 4 9

8 7 . 5 0 . 0 0 1 8 5 3 0 . 6 6 9 0 . 0 0 1 8 5 7 0 . 7 0 8 0 . 0 0 1 7 8 2 0 . 6 7 3 0 . 0 0 1 8 0 8 0.686
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5 . 0 Z n  i n  s t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

Table 12A Pore s ize  D is t r ib u t io n  o f Fresh and Spent

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 0 1 1 6 7 . 8 5 7 0 . 0 1 8 8 9 2 7 . 7 6 1 0 . 0 1 9 7 8 2 7 . 9 3 2 0 . 0 1 9 6 8 7 7 . 9 6 8

2 7 . 5 0 . 0 1 7 0 8 5 6 . 6 7 3 0 . 0 1 5 4 7 9 6 . 3 5 9 0 . 0 1 6 2 0 9 6 . 4 9 9 0 . 0 1 6 1 2 3 6 . 5 2 6

3 2 . 5 0 . 0 3 3 5 1 8 1 3 . 0 9 2 0 . 0 2 8 6 0 3 1 1 . 7 5 0 0 . 0 3 0 8 1 9 1 2 . 3 5 7 0 . 0 2 9 1 2 6 1 1 . 7 8 9

3 7 . 5 0 . 0 2 5 7 1 5 1 0 . 0 4 4 0 . 0 2 3 4 1 4 9 . 6 1 8 0 . 0 2 4 9 0 3 9 . 9 8 5 0 . 0 2 3 7 4 5 9 . 6 1 1

4 2 . 5 0 . 0 2 0 1 3 9 7 . 8 6 6 0 . 0 1 8 3 1 0 7 . 5 2 2 0 . 0 1 9 5 0 1 7 . 8 1 9 0 . 0 1 8 5 7 2 7 . 5 1 7

4 7 . 5 0 . 0 2 0 1 0 7 7 . 8 5 4 0 . 0 2 0 1 0 6 8 . 2 6 0 0 . 0 1 8 8 4 6 7 . 5 5 6 0 . 0 2 0 2 6 5 8 . 2 0 2

5 2 . 5 0 . 0 1 7 8 8 2 6 . 9 8 5 0 . 0 1 7 3 4 2 7 . 1 2 4 0 . 0 1 7 3 6 0 6 . 9 6 1 0 . 0 1 7 3 7 5 7 . 0 3 3

5 7 . 5 0 . 0 1 4 7 7 4 5 . 7 7 1 0 . 0 1 4 3 4 2 5 . 8 9 2 0 . 0 1 4 3 4 0 5 . 7 5 0 0 . 0 1 4 3 5 3 5 . 8 0 9

6 2 . 5 0 . 0 1 2 3 4 2 4 . 8 2 1 0 . 0 1 1 9 8 0 4 . 9 2 1 0 . 0 1 1 9 7 8 4 . 8 0 3 0 . 0 1 1 9 8 9 4 . 8 5 3

6 7 . 5 0 . 0 1 0 4 8 7 4 . 0 9 6 0 . 0 1 0 1 7 8 4 . 1 8 1 0 . 0 1 0 1 7 6 4 . 0 8 0 0 . 0 1 0 1 8 5 4 . 1 2 2

7 2 . 5 0 . 0 0 9 0 3 9 3 . 5 3 1 0 . 0 0 8 7 7 1 3 . 6 0 3 0 . 0 0 8 7 6 9 3 . 5 1 6 0 . 0 0 8 7 7 7 3 . 5 5 3

7 7 . 5 0 . 0 0 7 8 3 7 3 . 0 6 1 0 . 0 0 7 6 0 4 3 . 1 2 4 0 . 0 0 7 6 0 2 3 . 0 4 8 0 . 0 0 7 6 0 9 3 . 0 8 0

8 2 . 5 0 . 0 0 5 4 1 9 2 . 1 1 7 0 . 0 0 3 4 9 3 1 . 4 3 5 0 . 0 0 3 2 2 6 1 . 2 9 3 0 . 0 0 3 4 4 1 1 . 3 9 3

8 7 . 5 0 . 0 0 1 0 8 5 0 . 4 2 4 0 . 0 0 1 7 1 3 0 . 7 0 4 0 . 0 0 1 7 4 6 0 . 7 0 0 0 . 0 0 1 7 3 5 0 . 7 0 2

T a b l e  1 3 A  P o r e  S i z e  D i s t r i b u t i o n  o f  F r e s h  a n d  S p e n t  

C u Z n  i n  s t u d y  o f  M e r c u r i c  C h l o r i d e  R e m o v a l

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o i . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 0 9 0 2 7 . 9 8 4 0 . 0 2 1 1 2 5 8 . 5 5 7 0 . 0 2 1 4 0 1 8 . 6 4 0 0 . 0 2 1 1 9 6 8 . 4 1 4
2 7  ร 0 . 0 1 7 1 3 7 6 . 5 4 ๐ 0 . 0 1 7 3 0 1 7 . 0 0 8 0 . 0 1 7 5 2 5 7 . 0 7 5 0 . 0 1 7 3 6 5 6 . S 9 3

3 2 . 5 0 . 0 3 3 8 4 1 1 2 . 9 2 7 0 . 0 3 2 8 8 7 1 3 . 3 2 1 0 . 0 3 3 1 3 7 1 3 . 3 7 8 0 . 0 3 3 6 6 5 1 3 . 3 6 4

3 7 . 5 0 . 0 2 7 3 2 7 1 0 . 4 3 9 0 . 0 2 6 2 0 2 1 0 . 6 1 3 0 . 0 2 7 7 4 0 1 1 . 1 9 9 0 . 0 2 7 4 1 2 1 0 . 8 8 1

4 2 . 5 0 . 0 2 1 4 1 9 8 . 1 8 2 0 . 0 2 0 5 6 1 8 . 3 2 8 0 . 0 2 1 0 2 0 8 . 4 8 6 0 . 0 2 1 5 2 4 8 . 5 4 4

4 7 . 5 0 . 0 2 0 4 2 7 7 . 8 0 3 0 . 0 1 8 6 3 0 7 . 5 4 6 0 . 0 1 8 1 6 1 7 . 3 3 2 0 . 0 1 8 3 0 5 7 . 2 6 6

5 2 . 5 0 . 0 1 8 4 6 1 7 . 0 5 2 0 . 0 1 6 0 2 1 6 . 4 8 9 0 . 0 1 5 6 5 9 6 . 3 2 2 0 . 0 1 5 6 1 9 6 . 2 0 0

5 7 . 5 0 . 0 1 5 2 5 6 5 . 8 2 8 0 . 0 1 3 2 3 4 5 . 3 6 1 0 . 0 1 2 9 3 2 5 . 2 2 1 0 . 0 1 2 8 9 6 5 . 1 1 9

6 2 . 5 0 . 0 1 2 7 4 8 4 . 8 7 0 0 . 0 1 1 0 5 3 4 . 4 7 7 0 . 0 1 0 7 9 9 4 . 3 6 0 0 . 0 1 0 7 6 5 4 . 2 7 3

6 7 . 5 0 . 0 1 0 8 3 4 4 . 1 3 8 0 . 0 0 9 3 9 0 3 . 8 0 3 0 . 0 0 9 1 7 2 3 . 7 0 3 0 . 0 0 9 1 4 1 3 . 6 2 9

7 2 . 5 0 . 0 0 9 3 4 0 3 . 5 6 8 0 . 0 0 8 0 9 2 3 . 2 7 8 0 . 0 0 7 9 0 1 3 . 1 9 0 0 . 0 0 7 8 7 3 3 . 1 2 5

7 7 . 5 0 . 0 0 8 1 0 0 3 . 0 9 4 0 . 0 0 7 0 1 5 2 . 8 4 1 0 . 0 0 6 8 4 8 2 . 7 6 5 0 . 0 0 6 8 2 1 2 . 7 0 8

8 2 . 5 0 . 0 0 4 9 0 4 1 . 8 7 3 0 . 0 0 3 5 6 2 1 . 4 4 3 0 . 0 0 4 8 2 6 1 . 9 4 8 0 . 0 0 5 8 1 9 2 . 3 1 0

8 7 . 5 0 . 0 0 1 7 3 1 0 . 6 6 1 0 . 0 0 1 6 2 3 0 . 6 5 7 0 . 0 0 1 6 3 7 0 . 6 6 1 0 . 0 0 1 6 7 6 0 . 6 6 5
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Table 14A Pore s ize  D is t r ib u t io n  o f Fresh and Spent

Alumina in  study o f Phenylm ercurie A ceta te

R e m o v a l

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 4 5 7 6 8 . 6 8 1 0 . 0 2 3 6 5 8 8 . 9 5 6 0 . 0 2 4 3 7 3 9 . 0 0 2 0 . 0 2 3 9 6 4 9 . 0 2 6

2 7 . 5 0 . 0 2 0 1 2 2 7 . 1 0 8 0 . 0 1 9 3 4 3 7 . 3 2 2 0 . 0 1 9 9 2 7 7 . 3 6 0 0 . 0 1 9 5 9 3 7 . 3 8 0

3 2 . 5 0 . 0 3 5 9 0 6 1 2 . 6 8 4 0 . 0 3 2 9 2 4 1 2 . 4 6 3 0 . 0 3 3 9 4 9 1 2 . 5 3 9 0 . 0 3 3 3 3 4 1 2 . 5 5 5

3 7 . 5 0 . 0 2 9 9 4 3 1 0 . 5 7 7 0 . 0 2 7 8 0 4 1 0 . 5 2 5 0 . 0 2 8 4 0 1 1 0 . 4 9 0 0 . 0 2 7 0 6 9 1 0 . 1 9 5

4 2 . 5 0 . 0 2 3 4 7 6 8 . 2 9 3 0 . 0 2 1 5 7 4 8 . 1 6 7 0 . 0 2 2 2 5 0 8 . 2 1 8 0 . 0 2 1 1 9 8 7 . 9 8 4

4 7 . 5 0 . 0 2 3 3 0 7 8 . 2 3 3 0 . 0 2 0 7 8 0 7 . 8 6 6 0 . 0 2 1 1 3 3 7 . 8 0 5 0 . 0 2 0 3 6 1 7 . 6 6 9

5 2 . 5 0 . 0 1 9 9 0 4 7 . 0 3 1 0 . 0 1 8 2 9 1 6 . 9 2 4 0 . 0 1 8 4 9 0 6 . 8 2 9 0 . 0 1 7 6 5 1 6 . 6 4 8

5 7 . 5 0 . 0 1 6 4 5 1 5 . 8 1 1 0 . 0 1 5 1 0 2 5 . 7 1 7 0 . 0 1 5 2 6 5 5 . 6 3 8 0 . 0 1 4 4 3 3 5 . 4 3 6

6 2 . 5 0 . 0 1 3 7 5 0 4 . 8 5 7 0 . 0 1 2 6 0 7 4 . 7 7 2 0 . 0 1 2 7 4 2 4 . 7 0 6 0 . 0 1 2 0 5 2 4 . 5 3 9

6 7 . 5 0 . 0 1 1 6 8 8 4 . 1 2 9 0 . 0 1 0 7 0 4 4 . 0 5 2 0 . 0 1 0 8 1 8 3 . 9 9 5 0 . 0 1 0 2 3 6 3 . 8 5 5

7 2 . 5 0 . 0 1 0 0 7 9 3 . 5 6 0 0 . 0 0 9 2 1 9 3 . 4 9 0 0 . 0 0 9 3 1 6 3 . 4 4 1 0 . 0 0 8 8 1 9 3 . 3 2 2

7 7 . 5 0 . 0 0 8 7 4 3 3 . 0 8 8 0 . 0 0 7 9 8 8 3 . 0 2 4 0 . 0 0 8 0 7 1 2 . 9 8 1 0 . 0 0 7 6 4 3 2 . 8 7 9

8 2 . 5 0 . 0 0 3 9 8 9 1 . 4 0 9 0 . 0 0 6 9 3 9 2 . 6 2 7 0 . 0 0 7 0 1 1 2 . 5 S 9 0 . 0 0 5 7 1 6 2 . 1 5 3

8 7 . 5 0 . 0 0 1 7 0 1 0 . 6 0 1 0 . 0 0 2 1 5 7 0 . 8 1 7 0 . 0 0 2 4 2 7 0 . 8 9 6 0 . 0 0 1 7 4 3 0 . 6 5 6

T a b l e  1 5 A  P o r e  s i z e  D i s t r i b u t i o n  o f  F r e s h  a n d  S p e n t  

2 . 5 C U  i n  S t u d y  o f  P h e n y l m e r c u r i c  A c e t a t e  

R e m o v a l

P o r e F r e s h 3 0 / 2 0 0 5 0 / ; : o o 7 5 / 200

D i a m e t e r P o r e  V o l . % F o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % F e r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 4 1 7 9 3 . 6 8 5 0 . 0 2 3 7 0 5 8 . 8 5 3 0 . 0 2 3 8 3 1 8 . 8 1 9 0 . 0 2 2 4 7 6 8 . 7 6 5

2 7 . 5 0 . 0 1 9 7 9 4 7 . 1 1 0 0 . 0 1 9 4 0 8 7 . 2 4 8 0 . 0 1 9 5 1 1 7 . 2 2 0 0 . 0 1 8 4 0 7 7 . 1 7 8

3 2 . 5 0 . 0 3 5 2 9 2 1 2 . 6 7 7 0 . 0 3 6 3 2 8 1 3 . 5 6 7 0 . 0 3 6 1 8 7 1 3 . 3 9 2 0 . 0 3 5 0 2 4 1 3 . 6 5 8

3 7 . 5 0 . 0 2 9 1 5 5 1 0 . 4 7 3 0 . 0 2 8 6 9 2 1 0 . 7 1 5 0 . 0 2 8 4 9 4 1 0 . 5 4 5 0 . 0 2 7 5 0 1 1 0 . 7 2 4

4 2 . 5 0 . 0 2 2 8 5 5 8 . 2 1 0 0 . 0 2 2 5 2 0 8 . 4 1 0 0 . 0 2 2 3 5 2 8 . 2 7 2 0 . 0 2 1 5 8 4 8 . 4 1 7

4 7 . 5 0 . 0 2 2 4 1 7 8 . 0 5 3 0 . 0 2 0 5 1 4 7 . 6 6 1 0 . 0 2 1 1 4 6 7 . 8 2 6 0 . 0 1 9 9 5 0 7 . 7 8 0

5 2 . 5 0 . 0 1 8 8 4 7 6 . 7 7 0 0 . 0 1 7 5 3 6 6 . 5 4 9 0 . 0 1 8 2 1 4 6 . 7 4 0 0 . 0 1 6 9 2 4 6 . 6 0 0

5 7 . 5 0 . 0 1 5 5 6 9 5 . 5 9 3 0 . 0 1 4 4 8 9 5 . 4 1 1 0 . 0 1 5 0 5 2 5 . 5 7 0 0 . 0 1 3 9 8 5 5 . 4 5 4

6 2 . 5 0 . 0 1 3 0 0 4 4 . 6 7 1 0 . 0 1 2 1 0 5 4 . 5 2 1 0 . 0 1 2 5 7 8 4 . 6 5 5 0 . 0 1 1 6 8 5 4 . 5 5 7

6 7 . 5 0 . 0 1 1 0 4 7 3 . 9 6 8 0 . 0 1 0 2 8 6 3 . 8 4 1 0 . 0 1 0 6 9 0 3 . 9 5 6 0 . 0 0 9 9 3 0 3 . 8 7 2

7 2 . 5 0 . 0 0 9 5 2 0 3 . 4 2 0 0 . 0 0 8 8 6 6 3 . 3 1 1 0 . 0 0 9 2 1 7 3 . 4 1 1 0 . 0 0 8 5 6 1 3 . 3 3 8

7 7 . 5 0 . 0 0 8 2 5 3 2 . 9 6 5 0 . 0 0 7 6 8 8 2 . 8 7 1 0 . 0 0 7 9 9 3 2 . 9 5 8 0 . 0 0 7 4 2 4 2 . 8 9 5

8 2 . 5 0 . 0 0 7 1 7 3 2 . 5 7 7 0 . 0 0 3 1 5 8 1 . 1 7 9 0 . 0 0 2 4 6 4 0 . 9 1 2 0 . 0 0 2 3 4 9 0 . 9 1 6

8 7 . 5 0 . 0 0 2 3 3 1 0 . 8 3 7 0 . 0 0 1 7 5 0 0 . 6 5 4 0 . 0 0 1 8 3 8 0 . 6 8 0 0 . 0 0 1 7 5 3 0 . 6 8 4



Table 16A Pore S ize D is t r ib u t io n  o f Fresh and Spent

5 .OCu in  Study o f Phenylm ercuric A ce ta te
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P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . 1 P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 2 7 2 2 8 . 5 4 4 0 . 0 2 1 6 8 8 8 . 9 0 8 0 . 0 2 1 6 6 4 8 . 7 6 3 0 . 0 2 1 5 4 5 8 . 8 4 4

2 7 . 5 0 . 0 1 9 3 3 1 7 . 2 6 9 0 . 0 1 7 7 4 6 7 . 2 8 9 0 . 0 1 7 7 3 1 7 . 1 7 2 0 . 0 1 7 6 3 1 7 . 2 3 7

3 2 . 5 0 . 0 3 5 0 6 2 1 3 . 1 8 4 0 . 0 3 1 8 7 8 1 3 . 0 9 4 0 . 0 3 2 3 0 4 1 3 . 0 6 7 0 . 0 3 1 9 1 9 1 3 . 1 0 3

3 7 . 5 0 . 0 2 6 9 1 2 1 0 . 1 1 9 0 . 0 2 5 4 9 5 1 0 . 4 7 2 0 . 0 2 5 9 2 1 1 0 . 4 8 5 0 . 0 2 5 5 1 1 1 0 . 4 7 2

4 2 . 5 0 . 0 2 1 0 8 7 7 . 9 2 9 0 . 0 2 0 0 0 3 8 . 2 1 6 0 . 0 2 0 3 3 5 8 . 2 2 5 0 . 0 2 0 0 1 4 8 . 2 1 6

4 7 . 5 0 . 0 2 0 8 0 2 7 . 8 2 2 0 . 0 1 7 8 0 3 7 . 3 1 2 0 . 0 1 8 2 4 1 7 . 3 7 8 0 . 0 1 7 9 7 5 7 . 3 7 9

5 2 . 5 0 . 0 1 8 7 1 6 7 . 0 3 8 0 . 0 1 5 5 8 8 6 . 4 0 3 0 . 0 1 5 9 8 5 6 . 4 6 6 0 . 0 1 5 7 7 2 6 . 4 7 4

5 7 . 5 0 . 0 1 5 4 6 9 5 . 8 1 7 0 . 0 1 2 8 7 4 5 . 2 8 8 0 . 0 1 3 2 0 2 5 . 3 4 0 0 . 0 1 3 0 2 7 5 . 3 4 8

6 2 . 5 0 . 0 1 2 9 2 9 4 . 8 6 2 0 . 0 1 0 7 5 1 4 . 4 1 6 0 . 0 1 1 0 2 5 4 . 4 6 0 0 . 0 1 0 8 7 9 4 . 4 6 6

6 7 . 5 0 . 0 1 0 9 9 0 4 . 1 3 2 0 . 0 0 9 1 3 2 3 . 7 5 1 0 . 0 0 9 3 6 5 3 . 7 8 8 0 . 0 0 9 2 4 1 3 . 7 9 3

7 2 . 5 0 . 0 0 9 4 7 6 3 . 5 6 3 0 . 0 0 7 8 6 7 3 . 2 3 1 0 . 0 0 8 0 6 9 3 . 2 6 4 0 . 0 0 7 9 6 3 3 . 2 6 9

7 7 . 5 0 . 0 0 8 2 2 0 3 . 0 9 1 0 . 0 0 6 8 1 9 2 . 8 0 1 0 . 0 0 6 9 9 3 2 . 8 2 9 0 . 0 0 6 9 0 2 2 . 8 3 3

8 2 . 5 0 . 0 0 4 9 1 7 1 . 8 4 9 0 . 0 0 4 0 6 2 1 . 6 6 8 0 . 0 0 4 2 8 6 1 . 7 3 4 0 . 0 0 3 9 2 9 1 . 6 1 3

8 7 . 5 0 . 0 0 1 7 4 5 0 . 6 5 6 0 . 0 0 1 6 6 5 0 . 6 9 2 0 . 0 0 1 7 1 4 0 . 6 9 3 0 . 0 0 1 6 8 9 0 . 6 9 3

T a b l e  1 7 A  P o r e  S i z e  D i s t r i b u t i o n  o f  F r e s h  a n d  S p e n t  

2 . 5 Z n  i n  s t u d y  o f  P h e n y l m e r c u r i c  A c e t a t e

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % F e r e

(A) ( c c / g ) ' v o l um e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 2 1 6 4 ■ 7.999 0 . 0 2 1 9 1 8 8 . 1 2 3 0 . 0 2 1 5 4 9 8 . 1 5 3 0 . 0 2 1 4 7 0 8 . 3 8 6

2 7 . 5 0 . 0 1 9 7 6 0 7 . 1 3 1 0 . 0 1 7 9 6 0 6 . 6 5 6 0 . 0 1 7 6 5 5 6 . 6 8 4 0 . 0 1 7 5 8 4 6 . 8 6 3

3 2 . 5 0 . 0 3 6 4 1 4 1 3 . 1 4 2 0 . 0 3 4 4 2 4 1 2 . 7 5 8 0 . 0 3 3 8 4 8 1 2 . 8 1 4 0 . 0 3 2 9 5 4 1 2 . 8 7 2

3 7 . 5 0 . 0 2 7 9 4 4 1 0 . 0 8 5 0 . 0 2 7 4 8 0 1 C . 1 3 5 0 . 0 2 7 3 9 5 1 0 . 3 7 1 0 . 0 2 6 1 0 2 1 0 . 1 3 6

4 2 . 5 0 . 0 2 1 8 9 0 7 . 9 0 0 0 . 0 2 1 5 3 0 7 . 9 7 9 0 . 0 2 1 4 7 8 8 . 1 3 1 0 . 0 2 0 4 5 6 7 . 9 9 0

4 7 . 5 0 . 0 2 2 0 4 2 7 . 9 5 5 0 . 0 2 1 2 0 9 7 . 8 6 0 0 . 0 1 9 8 3 4 7 . 5 0 9 0 . 0 1 9 9 5 6 7 . 7 9 5

5 2 . 5 0 . 0 1 8 9 0 4 6 . 8 2 2 0 . 0 1 8 9 0 3 7 . 0 0 6 0 . 0 1 7 6 4 4 6 . 6 8 0 0 . 0 1 7 5 5 4 6 . 8 5 7

5 7 . 5 0 . 0 1 5 6 1 7 5 . 6 3 6 0 . 0 1 5 6 2 0 5 . 7 8 9 0 . 0 1 4 5 7 3 5 . 5 1 7 0 . 0 1 4 5 0 4 5 . 6 6 5

6 2 . 5 0 . 0 1 3 0 4 5 4 . 7 0 8 0 . 0 1 3 0 5 1 4 . 8 3 7 0 . 0 1 2 1 7 0 4 . 6 0 7 0 . 0 1 2 1 1 8 4 . 7 3 3

6 7 . 5 0 . 0 1 1 0 S 3 4 . 0 0 0 0 . 0 1 1 0 9 1 4 . 1 1 1 0 . 0 1 0 3 3 8 3 . 9 1 4 0 . 0 1 0 2 9 8 4 . 0 2 2

7 2 . 5 0 . 0 0 9 5 5 1 3 . 4 4 7 0 . 0 0 9 5 6 1 3 . 5 4 3 0 . 0 0 8 9 0 7 3 . 3 7 2 0 . 0 0 8 8 7 6 3 . 4 6 7

7 7 . 5 0 . 0 0 8 2 8 1 2 . 9 8 9 0 . 0 0 8 2 9 2 3 . 0 7 3 0 . 0 0 7 7 2 1 2 . 9 2 3 0 . 0 0 7 6 9 7 3 . 0 0 6

3 2 . 5 0 . 0 0 5 3 3 5 1 . 9 2 5 0 . 0 0 2 5 1 3 0 . 9 3 1 0 . 0 0 4 7 4 8 1 . 7 9 7 0 . 0 0 2 2 4 1 0 . 8 7 5

8 7 . 5 0 . 0 0 1 8 5 3 0 . 6 6 9 0 . 0 0 1 9 2 1 0 . 7 1 2 0 . 0 0 1 7 9 6 0 . 6 8 0 0 . 0 0 1 8 1 7 0 . 7 1 0



Table 18A Pore s iz e  D is t r ib u t io n  o f Fresh and Spent

5.0Zn in  s tudy o f Phenylm ercuric A ce ta te
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P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 0 1 1 6 7 . 8 5 7 0 . 0 1 8 8 9 2 8 . 1 1 2 0 . 0 1 9 7 8 2 8 . 1 6 5 0 . 0 1 9 6 8 7 7 . 9 6 5

2 7 . 5 0 . 0 1 7 0 8 5 6 . 6 7 3 0 . 0 1 5 4 7 9 6 . 6 4 7 0 . 0 1 6 2 0 9 6 . 6 9 0 0 . 0 1 6 1 2 3 6 . 5 2 3

3 2 . 5 0 . 0 3 3 5 1 8 1 3 . 0 9 2 0 . 0 2 8 6 0 3 1 2 . 2 8 2 0 . 0 3 0 8 1 9 1 2 . 7 2 1 0 . 0 2 9 1 2 6 1 1 . 7 8 3

3 7 . 5 0 . 0 2 5 7 1 5 1 0 . 0 4 4 0 . 0 2 3 4 1 4 1 0 . 0 5 4 0 . 0 2 4 9 0 3 1 0 . 2 7 9 0 . 0 2 3 7 4 5 9 . 6 0 6

4 2 . 5 0 . 0 2 0 1 3 9 7 . 8 6 6 0 . 0 1 8 3 1 0 7 . 8 6 2 0 . 0 1 9 5 0 1 8 . 0 4 9 0 . 0 1 8 5 7 2 7 . 5 1 4

4 7 . 5 0 . 0 2 0 1 0 7 7 . 8 5 4 0 . 0 2 0 1 0 6 8 . 6 3 4 0 . 0 1 8 8 4 6 7 . 7 7 9 0 . 0 2 0 2 6 5 8 . 1 9 8

5 2 . 5 0 . 0 1 7 8 8 2 6 . 9 8 5 0 . 0 1 7 3 4 2 7 . 4 4 7 0 . 0 1 7 3 6 0 7 . 1 6 5 0 . 0 1 7 3 7 5 7 . 0 2 9

5 7 . 5 0 . 0 1 4 7 7 4 5 . 7 7 1 0 . 0 1 4 3 4 2 6 . 1 5 9 0 . 0 1 4 3 4 0 5 . 9 1 9 0 . 0 1 4 3 5 3 5 . 8 0 7

6 2 . 5 0 . 0 1 2 3 4 2 4 . 8 2 1 0 . 0 1 1 9 8 0 5 . 1 4 4 0 . 0 1 1 9 7 8 4 . 9 4 4 0 . 0 1 1 9 8 9 4 . 8 5 0

6 7 . 5 0 . 0 1 0 4 8 7 4 . 0 9 6 0 . 0 1 0 1 7 8 4 . 3 7 0 0 . 0 1 0 1 7 6 4 . 2 0 0 0 . 0 1 0 1 8 5 4 . 1 2 0
7 2 . 5 0 . 0 0 9 0 3 9 3 . 5 3 1 0 . 0 0 8 7 7 1 3 . 7 6 6 0 . 0 0 8 7 6 9 3 . 6 1 9 0 . 0 0 8 7 7 7 3 . 5 5 1

7 7 . 5 0 . 0 0 7 8 3 7 3 . 0 6 1 0 . 0 0 7 6 0 4 3 . 2 6 5 0 . 0 0 7 6 0 2 3 . 1 3 8 0 . 0 0 7 6 0 9 3 . 0 7 8

8 2 . 5 0 . 0 0 5 4 1 9 2 . 1 1 7 0 . 0 0 3 4 9 3 1 . 5 0 0 0 . 0 0 3 2 2 6 1 . 3 3 2 0 . 0 0 3 4 4 1 1 . 3 9 2

8 7 . 5 0 . 0 0 1 0 8 5 0 . 4 2 4 0 . 0 0 1 7 1 3 0 . 7 3 6 0 . 0 0 1 7 4 6 0 . 7 2 1 0 . 0 0 1 7 3 5 0 . 7 0 2

T a b l e  1 9 A  P o r e  s i z e  D i s t r i b u t i o n  o f  F r e s h  a n d  S p e n t  

C u Z n  i n  S t u d y  o f  P h e n y l m e r c u r i c  A c e t a t e

F o r e F r e s h 3 0 / 2 0 0 5 0 / 100 7 5 / . 100

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e
2 2 . 5 0 . 0 2 0 9 0 2 7 . 9 8 4 0 . 0 2 1 9 2 0 8 . 9 8 4 0 . 0 2 1 4 0 5 3 . 9 4 3 0 . 0 2 1 9 1 6 8 . 9 1 7

2 7 . 5 0 . 0 1 7 1 3 7 6 . 5 4 6 0 . 0 1 7 9 3 2 7 . 3 4 9 0 . 0 1 7 5 1 1 7 . 3 1 6 0 . 0 1 7 9 3 1 7 . 2 9 6

3 2 . 5 0 . 0 3 3 8 4 1 1 2 . 9 2 7 0 . 0 3 1 9 7 0 1 3 . 1 0 3 0 . 0 3 1 2 2 4 1 3 . 0 4 6 0 . 0 3 2 2 7 6 1 3 . 1 3 2

3 7 . 5 0 . 0 2 7 3 2 7 1 0 . 4 3 9 0 . 0 2 5 3 1 5 1 0 . 3 7 5 0 . 0 2 4 8 1 2 1 0 . 3 6 7 0 . 0 2 5 9 2 6 i n  ะ,! Q i  บ . ว 4 y
4 2 . 5 0 . 0 2 1 4 1 9 8 . 1 8 2 0 . 0 1 9 8 6 0 8 . 1 3 9 0 . 0 1 9 4 6 5 8 . 1 3 3 0 . 0 2 0 3 4 9 3 . 2 7 9

4 7 . 5 0 . 0 2 0 4 2 7 7 . 8 0 3 0 . 0 1 7 8 9 5 7 . 3 3 4 0 . 0 1 7 5 2 4 7 . 3 2 2 0 . 0 1 7 6 3 9 7 . 1 7 7

5 2 . 5 0 . 0 1 8 4 6 1 7 . 0 5 2 0 . 0 1 5 5 3 4 6 . 3 6 6 0 . 0 1 5 2 1 8 6 . 3 5 8 0 . 0 1 5 2 5 9 6 . 2 0 8

5 7 . 5 0 . 0 1 5 2 5 6 5 . 8 2 8 0 . 0 1 2 8 3 0 5 . 2 5 8 0 . 0 1 2 5 6 8 5 . 2 5 1 0 . 0 1 2 6 0 0 5 . 1 2 7

6 2 . 5 0 . 0 1 2 7 4 8 4 . 8 7 0 0 . 0 1 0 7 1 4 4 . 3 9 1 0 . 0 1 0 4 9 4 4 . 3 8 5 0 . 0 1 0 5 1 9 4 . 2 8 0

6 7 . 5 0 . 0 1 0 8 3 4 4 . 1 3 8 0 . 0 0 9 1 0 0 3 . 7 3 0 0 . 0 0 8 9 1 3 3 . 7 2 4 0 . 0 0 8 9 3 2 3 . 6 3 4

7 2 . 5 0 . 0 0 9 3 4 0 3 . 5 6 8 0 . 0 0 7 8 4 0 3 . 2 1 3 0 . 0 0 7 6 7 9 3 . 2 0 8 0 . 0 0 7 6 9 3 3 . 1 3 0

7 7 . 5 0 . 0 0 8 1 0 0 3 . 0 9 4 0 . 0 0 6 7 9 5 2 . 7 8 5 0 . 0 0 6 6 5 5 2 . 7 8 1 0 . 0 0 6 6 6 6 2 . 7 1 2

8 2 . 5 0 . 0 0 4 9 0 4 1 . 8 7 3 0 . 0 0 3 8 4 2 1 . 5 7 5 0 . 0 0 3 8 2 9 1 . 6 0 0 0 . 0 0 5 0 1 4 2 . 0 4 0

8 7 . 5 0 . 0 0 1 7 3 1 0 . 6 6 1 0 . 0 0 1 6 2 1 0 . 6 6 4 0 . 0 0 1 5 9 5 0 . 6 6 6 0 . 0 0 1 6 5 1 0 . 6 7 2
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Table 2OA Pore S ize d is t r ib u t i io n  o f Fresh and Spent

Alum ina in  study o f D iphenylm ercury Removal

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o lu m e ( c c / g ) V o lu m e ( c c / g ) V o lu m e ( c c / g ) V o lu m e

2 2 . 5 0 . 0 2 4 5 7 6 8 . 6 8 1 0 . 0 2 2 9 0 5 8 . 4 9 6 0 . 0 2 1 2 1 1 7 . 8 5 0 0 . 0 2 2 1 7 2 7 . 9 3 0

2 7 . 5 0 . 0 2 0 1 2 2 7 . 1 0 8 0 . 0 1 8 7 5 1 6 . 9 5 5 0 . 0 1 7 3 9 6 6 . 4 3 8 0 . 0 1 8 1 7 8 6 . 5 0 2

3 2 . 5 0 . 0 3 5 9 0 6 1 2 . 6 8 4 0 . 0 3 4 3 2 8 1 2 . 7 3 3 0 . 0 3 4 9 8 4 1 2 . 9 4 8 0 . 0 3 6 5 3 4 1 3 . 0 6 7

3 7 . 5 0 . 0 2 9 9 4 3 1 0 . 5 7 7 0 . 0 2 7 4 0 0 1 0 . 1 6 3 0 . 0 2 7 9 6 1 1 0 . 3 4 8 0 . 0 2 8 6 5 2 1 0 . 2 4 8

4 2 . 5 0 . 0 2 3 4 7 6 8 . 2 9 3 0 . 0 2 1 5 0 7 7 . 9 7 7 0 . 0 2 1 9 1 0 8 . 1 0 9 0 . 0 2 2 4 5 1 8 . 0 3 0

4 7 . 5 0 . 0 2 3 3 0 7 8 . 2 3 3 0 . 0 2 0 3 0 3 7 . 5 3 1 0 . 0 2 1 6 7 3 8 . 0 2 1 0 . 0 2 2 1 5 8 7 . 9 2 5

5 2 . 5 0 . 0 1 9 9 0 4 7 . 0 3 1 0 . 0 1 8 0 9 6 6 . 7 1 2 0 . 0 1 9 1 9 0 7 . 1 0 2 0 . 0 1 8 9 5 7 6 . 7 8 0

5 7 . 5 0 . 0 1 6 4 5 1 5 . 8 1 1 0 . 0 1 4 9 4 8 5 . 5 4 4 0 . 0 1 5 8 5 9 5 . 8 6 9 0 . 0 1 5 6 5 8 5 . 6 0 0

6 2 . 5 0 . 0 1 3 7 5 0 4 . 8 5 7 0 . 0 1 2 4 8 6 4 . 6 3 1 0 . 0 1 3 2 5 3 4 . 9 0 5 0 . 0 1 3 0 7 7 4 . 6 7 7

6 7 . 5 0 . 0 1 1 6 8 8 4 . 1 2 9 0 . 0 1 0 6 0 7 3 . 9 3 4 0 . 0 1 1 2 6 4 4 . 1 6 9 0 . 0 1 1 1 0 9 3 . 9 7 3

7 2 . 5 0 . 0 1 0 0 7 9 3 . 5 6 0 0 . 0 0 9 1 4 1 3 . 3 9 0 0 . 0 0 9 7 1 2 3 . 5 9 4 0 . 0 0 9 5 7 2 3 . 4 2 4

7 7 . 5 0 . 0 0 8 7 4 3 3 . 0 8 8 0 . 0 0 7 9 2 5 2 . 9 3 9 0 . 0 0 8 4 2 3 3 . 1 1 7 0 . 0 0 8 2 9 8 2 . 9 6 8

3 2 . 5 0 . 0 0 3 9 8 9 1 . 4 0 9 0 . 0 0 3 7 0 8 1 . 3 7 5 0 . 0 0 2 2 2 2 0 . 8 2 2 0 . 0 0 5 6 6 4 2 . 0 2 6

8 7 . 5 0 . 0 0 1 7 0 1 0 . 6 0 1 0 . 0 0 1 7 8 7 0 . 6 6 3 0 . 0 0 1 8 8 9 0 . 6 9 9 0 . 0 0 1 8 6 6 0 . 6 6 7

T a b l e  2 1 A  P o r e  s i z e  d i s t r i b u t i i o n  o f  F r e s h  a n d  S p e n t  

2 . 5 C u  i n  S t u d y  o f  D i p h e n y l m e r c u r y  R e m o v a l

P o r e F r e s h 3 0 / 2 0 0 5 0 / 1 100 7 5 / ; : oo

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o re P o re  V o l . % P o re P o r e  V o l . % Pc r e

(A) ( c c / g ) V o lu m e ( c c / g ) V o lu m e ( c c / g ) V o lu m e ( c c / g ) V o lu m e

2 2 . 5 0 . 0 2 4 1 7 9 6 . 6 8 5 0 . 0 2 2 5 4 3 3 . 7 7 5 0 . 0 2 2 8 5 1 8 . 7 0 3 0 . 0 2 3 2 4 3 ร .  607

2 7 . 5 0 . 0 1 9 7 9 4 7 . 1 1 0 0 . 0 1 8 4 6 3 7 . 1 8 5 0 . 0 1 8 7 1 0 7 . 1 2 6 0 . 0 1 9 0 3 4 7 . 2 1 0

3 2 . 5 0 . 0 3 5 2 9 2 1 2 . 6 7 7 0 . 0 3 4 7 8 2 1 3 . 5 3 6 0 . 0 3 5 4 1 5 1 3 . 4 8 8 0 . 0 3 5 3 2 0 1 3 . 5 6 9

3 7 . 5 0 . 0 2 9 1 5 5 1 0 . 4 7 3 0 . 0 2 7 6 4 9 1 0 . 7 6 0 0 . 0 2 8 0 6 5 1 0 . 6 8 8 0 . 0 2 8 2 8 0 1 0 . 7 1 3

4 2 . 5 0 . 0 2 2 8 5 5 8 . 2 1 0 0 . 0 2 1 7 0 3 8 . 4 4 6 0 . 0 2 2 0 3 1 8 . 3 9 0 0 . 0 2 2 2 0 1 8 . 4 1 0

4 7 . 5 0 . 0 2 2 4 1 7 8 . 0 5 3 0 . 0 1 9 3 9 2 7 . 5 4 7 0 . 0 1 9 5 2 5 7 . 4 3 6 0 . 0 1 9 8 0 8 7 . 5 0 4

5 2 . 5 0 . 0 1 8 8 4 7 6 . 7 7 0 0 . 0 1 6 5 8 0 6 . 4 5 2 0 . 0 1 6 5 8 2 6 . 3 1 5 0 . 0 1 6 7 6 7 6 . 3 5 2

5 7 . 5 0 . 0 1 5 5 6 9 5 . 5 9 3 0 . 0 1 3 6 9 7 5 . 3 3 0 0 . 0 1 3 6 9 6 5 . 2 1 6 0 . 0 1 3 8 5 1 5 . 2 4 7

6 2 . 5 0 . 0 1 3 0 0 4 4 . 6 7 1 0 . 0 1 1 4 4 1 4 . 4 5 2 0 . 0 1 1 4 3 8 4 . 3 5 6 0 . 0 1 1 5 6 9 4 . 3 3 3

6 7 . 5 0 . 0 1 1 0 4 7 3 . 9 6 8 0 . 0 0 9 7 2 0 3 . 7 8 3 0 . 0 0 9 7 1 6 3 . 7 0 0 0 . 0 0 9 8 2 8 3 . 7 2 3

7 2 . 5 0 . 0 0 9 5 2 0 3 . 4 2 0 0 . 0 0 8 3 7 6 3 . 2 6 0 0 . 0 0 8 3 7 2 3 . 1 8 8 0 . 0 0 8 4 6 9 3 . 2 0 8

7 7 . 5 0 . 0 0 8 2 5 3 2 . 9 6 5 0 . 0 0 7 2 6 2 2 . 8 2 6 0 . 0 0 7 2 5 7 2 . 7 6 4 0 . 0 0 7 3 4 2 2 . 7 8 1

8 2 . 5 0 . 0 0 7 1 7 3 2 . 5 7 7 0 . 0 0 3 8 0 1 1 . 4 7 9 0 . 0 0 3 6 2 2 1 . 3 7 9 0 . 0 0 3 3 2 3 1 . 2 6 1

8 7 . 5 0 . 0 0 2 3 3 1 0 . 8 3 7 0 . 0 0 1 7 1 4 0 . 6 6 7 0 . 0 0 1 7 4 2 0 . 6 6 3 0 . 0 0 1 7 4 4 0 . 6 6 1
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Table 22A Pore Size d is t r ib u t i io n  o f Fresh and Spent

5.0Cu in  Study o f D iphenylm ercury Removal

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 2 7 2 2 8 . 5 4 4 0 . 0 2 1 5 9 8 9 . 0 0 4 0 . 0 2 1 2 8 5 8 . 8 6 6 0 . 0 2 2 0 5 3 8 . 9 7 6

2 7 . 5 0 . 0 1 9 3 3 1 7 . 2 6 9 0 . 0 1 7 6 6 3 7 . 3 6 3 0 . 0 1 7 4 1 8 7 . 2 5 5 0 . 0 1 8 0 3 6 7 . 3 4 1

3 2 . 5 0 . 0 3 5 0 6 2 1 3 . 1 8 4 0 . 0 3 0 4 2 3 1 2 . 6 8 2 0 . 0 3 1 7 0 0 1 3 . 2 0 5 0 . 0 3 1 2 1 2 1 2 . 7 0 4

3 7 . 5 0 . 0 2 6 9 1 2 1 0 . 1 1 9 0 . 0 2 4 7 1 9 1 0 . 3 0 5 0 . 0 2 5 3 5 7 1 0 . 5 6 2 0 . 0 2 5 3 8 0 1 0 . 3 3 0

4 2 . 5 0 . 0 2 1 0 8 7 7 . 9 2 9 0 . 0 1 9 3 8 9 8 . 0 8 3 0 . 0 1 9 9 0 4 8 . 2 9 1 0 . 0 1 9 9 0 9 8 . 1 0 3

4 7 . 5 0 . 0 2 0 8 0 2 7 . 8 2 2 0 . 0 1 7 7 9 8 7 . 4 1 9 0 . 0 1 7 2 8 5 7 . 2 0 0 0 . 0 1 8 1 5 2 7 . 3 8 8

5 2 . 5 0 . 0 1 8 7 1 6 7 . 0 3 8 0 . 0 1 4 8 8 2 6 . 2 0 4 0 . 0 1 4 8 6 0 6 . 1 9 0 0 . 0 1 5 1 9 0 6 . 1 8 2

5 7 . 5 0 . 0 1 5 4 6 9 5 . 8 1 7 0 . 0 1 2 2 8 6 5 . 1 2 2 0 . 0 1 2 2 7 0 5 . 1 1 1 0 . 0 1 2 5 4 0 5 . 1 0 4

6 2 . 5 0 . 0 1 2 9 2 9 4 . 8 6 2 0 . 0 1 0 2 5 5 4 . 2 7 5 0 . 0 1 0 2 4 4 4 . 2 6 7 0 . 0 1 0 4 6 7 4 . 2 6 0

6 7 . 5 0 . 0 1 0 9 9 0 4 . 1 3 2 0 . 0 0 8 7 0 7 3 . 6 3 0 0 . 0 0 8 6 9 9 3 . 6 2 4 0 . 0 0 8 8 8 7 3 . 6 1 7

7 2 . 5 0 . 0 0 9 4 7 6 3 . 5 6 3 0 . 0 0 7 4 9 8 3 . 1 2 6 0 . 0 0 7 4 9 3 3 . 1 2 1 0 . 0 0 7 6 5 3 3 . 1 1 5

7 7 . 5 0 . 0 0 8 2 2 0 3 . 0 9 1 0 . 0 0 6 4 9 6 2 . 7 0 8 0 . 0 0 6 4 9 2 2 . 7 0 4 0 . 0 0 6 6 2 9 2 . 6 9 8

8 2 . 5 0 . 0 0 4 9 1 7 1 . 8 4  9 0 . 0 0 5 5 8 0 2 . 3 2 6 0 . 0 0 4 3 9 8 1 . 8 3 2 0 . 0 0 5 7 5 8 2 . 3 4 4

8 7 . 5 0 . 0 0 1 7 4 5 0 . 6 5 6 0 . 0 0 1 6 5 3 0 . 6 8 9 0 . 0 0 1 6 6 4 0 . 6 9 3 0 . 0 0 1 7 4 9 0 . 7 1 2

T a b le  23A P o re  s iz e  d i s t r i b u t i i o n  o f  F re s h  and  S p e n t 

2 .5 Z n  i n  S tu d y  o f  D ip h e n y lm e r c u ry  R em ova l

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / . 200

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 2 1 6 4 7 . 9 9 9 0 . 0 2 2 4 1 4 ร . 471 0 . 0 2 2 0 6 4 8 . 4 6 7 0 . 0 2 2 2 9 4 8 . 5 4 6

2 7 . 5 0 . 0 1 9 7 6 0 7 . 1 2 1 0 . 0 1 8 1 3 4 6 . 8 5 3 0 . 0 1 8 0 6 8 6 . 9 3 4 0 . 0 1 8 2 5 4 6 . 9 9 7

3 2 . 5 0 . 0 3 6 4 1 4 1 3 . 1 4 2 0 . 0 3 4 1 6Ô 1 2 . 9 1 2 0 . 0 3 3 8 6 9 1 2 . 9 9 7 0 . 0 3 3 6 9 9 1 2 . 9 1 7

3 7 . 5 0 . 0 2 7 9 4 4 1 0 . 0 8 5 0 . 0 2 7 3 2 3 1 0 . 3 2 6 0 . 0 2 7 2 8 9 1 0 . 4 7 2 0 . 0 2 7 0 1 4 1 0 . 3 5 5

4 2 . 5 0 . 0 2 1 8 9 0 7 . 9 0 0 0 . 0 2 1 4 1 9 8 . 0 9 5 0 . 0 2 1 4 0 4 8 . 2 1 4 0 . 0 2 1 1 8 0 8 . 1 1 9

4 7 . 5 0 . 0 2 2 0 4 2 7 . 9 5 5 0 . 0 2 0 1 8 4 7 . 6 2 8 0 . 0 1 9 2 6 6 7 . 3 9 3 0 . 0 1 9 6 5 6 7 . 5 3 5

5 2 . 5 0 . 0 1 8 9 0 4 6 . 8 2 2 0 . 0 1 7 8 3 2 6 . 7 3 9 0 . 0 1 7 0 0 3 6 . 5 2 5 0 . 0 1 7 4 3 0 6 . 6 8 1

5 7 . 5 0 . 0 1 5 6 1 7 5 . 6 3 6 0 . 0 1 4 7 3 1 5 . 5 6 7 0 . 0 1 4 0 4 3 5 . 3 8 9 0 . 0 1 4 3 9 8 5 . 5 1 9

6 2 . 5 0 . 0 1 3 0 4 5 4 . 7 0 8 0 . 0 1 2 3 0 4 4 . 6 5 0 0 . 0 1 1 7 2 7 4 . 5 0 0 0 . 0 1 2 0 2 6 4 . 6 1 0

6 7 . 5 0 . 0 1 1 0 8 3 4 . 0 0 0 0 . 0 1 0 4 5 4 3 . 9 5 1 0 . 0 0 9 9 6 0 3 . 8 2 2 0 . 0 1 0 2 1 7 3 . 9 1 6

7 2 . 5 0 . 0 0 9 5 5 1 3 . 4 4 7 0 . 0 0 9 0 0 9 3 . 4 0 5 0 . 0 0 8 5 8 1 3 . 2 9 3 0 . 0 0 8 8 0 4 3 . 3 7 5

7 7 . 5 0 . 0 0 8 2 8 1 2 . 9 8 9 0 . 0 0 7 8 1 0 2 . 9 5 2 0 . 0 0 7 4 3 7 2 . 8 5 4 0 . 0 0 7 6 3 2 2 . 9 2 5

8 2 . 5 0 . 0 0 5 3 3 5 1 . 9 2 5 0 . 0 0 3 6 7 4 1 . 3 8 9 0 . 0 0 4 8 4 6 1 . 8 6 0 0 . 0 0 4 1 6 9 1 . 5 9 8

8 7 . 5 0 . 0 0 1 8 5 3 0 . 6 6 9 0 . 0 0 1 7 9 5 0 . 6 7 8 0 . 0 0 1 7 6 9 0 . 6 7 9 0 . 0 0 1 7 8 3 0 . 6 8 3
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Table 24A Pore s iz e  d is t r ib u t i io n  o f Fresh and Spent

5.0Zn in  study o f D iphenylraercury Removal

P o r e F r e s h 3 0 / 2 0 0 5 0 / 2 0 0 7 5 / 2 0 0

D i a m e t e r P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e P o r e  V o l . % P o r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e ( c c / g ) V o l u m e

2 2 . 5 0 . 0 2 0 1 1 6 7 . 8 5 7 0 . 0 1 9 1 6 6 8 . 0 8 2 0 . 0 1 9 5 6 9 7 . 9 4 8 0 . 0 1 9 5 5 4 6 . 0 0 1

2 7 . 5 0 . 0 1 7 0 8 5 6 . 6 7 3 0 . 0 1 5 6 9 6 6 . 6 1 9 0 . 0 1 6 0 3 6 6 . 5 1 3 0 . 0 1 6 0 1 6 6 . 5 5 3

3 2 . 5 0 . 0 3 3 5 1 8 1 3 . 0 9 2 0 . 0 2 8 4 8 6 1 2 . 0 1 3 0 . 0 3 1 0 0 1 1 2 . 5 9 1 0 . 0 2 9 2 4 1 1 1 .  964

3 7 . 5 0 . 0 2 5 7 1 5 1 0 . 0 4 4 0 . 0 2 3 1 9 0 9 . 7 7 9 0 . 0 2 5 1 5 9 1 0 . 2 1 8 0 . 0 2 3 9 5 4 9 . 8 0 1

4 2 . 5 0 . 0 2 0 1 3 9 7 . 8 6 6 0 . 0 1 8 1 4 7 7 . 6 5 3 0 . 0 1 9 7 1 8 8 . 0 0 8 0 . 0 1 8 7 4 5 7 . 6 7 0

4 7 . 5 0 . 0 2 0 1 0 7 7 . 8 5 4 0 . 0 1 9 2 6 7 8 . 1 2 5 0 . 0 1 8 1 4 1 7 . 3 6 8 0 . 0 1 9 6 6 5 8 . 0 4 6

5 2 . 5 0 . 0 1 7 8 8 2 6 . 9 8 5 0 . 0 1 6 5 1 4 6 . 9 6 4 0 . 0 1 6 2 8 3 6 . 6 1 3 0 . 0 1 6 9 4 5 6 . 9 3 3

5 7 . 5 0 . 0 1 4 7 7 4 5 . 7 7 1 0 . 0 1 3 6 4 1 5 . 7 5 3 0 . 0 1 3 4 4 6 5 . 4 6 1 0 . 0 1 3 9 9 5 5 . 7 2 6

6 2 . 5 0 . 0 1 2 3 4 2 4 . 8 2 1 0 . 0 1 1 3 9 3 4 . 8 0 5 0 . 0 1 1 2 2 6 4 . 5 5 9 0 . 0 1 1 6 8 8 4 . 7 8 2

6 7 . 5 0 . 0 1 0 4 8 7 4 . 0 9 6 0 . 0 0 9 6 7 9 4 . 0 8 2 0 . 0 0 9 5 3 4 3 . 8 7 2 0 . 0 0 9 9 2 8 4 . 0 6 2

7 2 . 5 0 . 0 0 9 0 3 9 3 . 5 3 1 0 . 0 0 8 3 4 0 3 . 5 1 7 0 . 0 0 8 2 1 2 3 . 3 3 5 0 . 0 0 8 5 5 4 3 . 5 0 0

7 7 . 5 0 . 0 0 7 8 3 7 3 . 0 6 1 0 . 0 0 7 2 3 0 3 . 0 4 9 0 . 0 0 7 1 1 6 2 . 8 9 0 0 . 0 0 7 4 1 5 3 . 0 3 4

8 2 . 5 0 . 0 0 5 4 1 9 2 . 1 1 7 0 . 0 0 3 6 9 6 1 . 5 5 9 0 . 0 0 4 3 3 3 1 . 7 6 0 0 . 0 0 4 5 7 5 1 . 3 7 2

8 7 . 5 0 . 0 0 1 0 8 5 0 . 4 2 4 0 . 0 0 1 6 9 8 0 . 7 1 6 0 . 0 0 1 7 4 6 0 . 7 0 9 0 . 0 0 1 7 3 8 0 . 7 1 1

T a b le  25A P o re  s iz e  d i s t r i b u t i i o n  o f  F re s h  and  S p e n t 

CuZn i n  s tu d y  o f  D ip h e n y lm e r c u ry  R em ova l

P o r e F r e s h 3 0 / : 100 5 0 / 2 0 0 7 5 / . 200

D i a m e t e r P o r e  V o l . % Po r e P o r e  V o l . % P o r e P o r e  V o l . % Pc r e P o r e  V o 1 . % Pc r e

(A) ( c c / g ) V o l u m e ( c c / g ) V o lu m e ( c c / g ) V o lu m e ( c c / g ) V o lu m e

2 2 . 5 0 . 0 2 0 9 0 2 7 . 9 8 4 0 . 0 1 9 7 0 5 6 . 2 0 8 0 . 0 2 0 1 0 1 8 . 3 0 1 0 . 0 2 0 1 8 2 8.222
2 7 . 5 0 . 0 1 7 1 3 7 6 . 5 4 6 0 . 0 1 6 1 4 5 6 . 7 2 5 0 . 0 1 6 4 6 1 6 . 7 9 8 0 . 0 1 6 5 3 6 6 .  ” 37

3 2 . 5 0 . 0 3 3 8 4 1 1 2 . 9 2 7 0 . 0 3 1 0 4 4 1 2 . 9 3 1 0 . 0 3 0 0 9 6 1 2 . 4 2 9 0 . 0 3 1 8 8 9 1 2 . 9 9 2

3 7 . 5 0 . 0 2 7 3 2 7 1 0 . 4 3 9 0 . 0 2 5 0 0 5 1 0 . 4 1 6 0 . 0 2 4 4 0 5 1 0 . 0 7 9 0 . 0 2 5 7 3 1 1 0 . 4 3 3

4 2 . 5 0 . 0 2 1 4 1 9 8 . 1 8 2 0 . 0 1 9 6 0 3 8 . 1 6 6 0 . 0 1 9 1 1 6 7 . 8 9 4 0 . 0 2 0 1 8 0 8 . 2 2 2

4 7 . 5 0 . 0 2 0 4 2 7 7 . 3 0 3 0 . 0 1 8 2 6 7 7 . 6 0 9 0 . 0 1 9 6 5 6 8 . 1 1 7 0 . 0 1 8 3 6 2 7 . 4 3 1

5 2 . 5 0 . 0 1 8 4 6 1 7 . 0 5 2 0 . 0 1 6 3 8 1 6 . 8 2 3 0 . 0 1 6 5 2 7 6 . 8 2 5 0 . 0 1 6 3 2 2 6 . 6 5 0

5 7 . 5 0 . 0 1 5 2 5 6 5 . 8 2 8 0 . 0 1 3 5 3 3 5 . 6 3 7 0 . 0 1 3 6 5 3 5 . 6 3 8 0 . 0 1 3 4 8 2 5 . 4 9 3

6 2 . 5 0 . 0 1 2 7 4 8 4 . 8 7 0 0 . 0 1 1 3 0 5 4 . 7 0 9 0 . 0 1 1 4 0 4 4 . 7 1 0 0 . 0 1 1 2 6 0 4 . 5 8 7

6 7 . 5 0 . 0 1 0 8 3 4 4 . 1 3 8 0 . 0 0 9 6 0 5 4 . 0 0 1 0 . 0 0 9 6 8 9 4 . 0 0 1 0 . 0 0 9 5 6 5 3 . 8 9 7

7 2 . 5 0 . 0 0 9 3 4 0 3 . 5 6 8 0 . 0 0 8 2 7 9 3 . 4 4 9 0 . 0 0 8 3 5 0 3 . 4 4 8 0 . 0 0 8 2 4 2 3 . 3 5 8

7 7 . 5 0 . 0 0 8 1 0 0 3 . 0 9 4 0 . 0 0 7 1 7 8 2 . 9 9 0 0 . 0 0 7 2 3 9 2 . 9 9 0 0 . 0 0 7 1 4 4 2 . 9 1 1

8 2 . 5 0 . 0 0 4 9 0 4 1 . 8 7 3 0 . 0 0 3 5 5 6 1 . 4 8 1 0 . 0 0 3 8 0 0 1 . 5 6 9 0 . 0 0 4 2 5 6 1 . 7 3 4

8 7 . 5 0 . 0 0 1 7 3 1 0 . 6 6 1 0 . 0 0 1 6 1 4 0 . 6 7 2 0 . 0 0 1 6 5 6 0 . 6 8 4 0 . 0 0 1 6 6 3 0 . 6 3 0



V IT A

N o ra p h o l S o o kkh o  was b o rn  on  A p r i l  2 9 , 1968 i n  

C h o n b u r i ,  T h a i la n d .  He r e c ie v e d  h i s  B a c h e lo r  o f  S c ie n c e  

D e g re e  i n  I n d u s t r i a l  C h e m is t r y  f ro m  th e  F a c u l t y  o f  

S c ie n c e  a t  K in g  M o n g k u t 's  I n s t i t u t e  o f  T e c h n o lo g y  

L a d k ra b a n g  i n  1 9 8 9 .
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