
Contents

1 In t ro d u c tio n  -  d e f in i t io n  o f  th e  e n v iro n m e n ta l  m in e r a lo g y ......................................................... 5
1.1 Scope o f  th is  b o o k .......................................................................................................................................... 6

2 M in e ra l c h a ra c te r iz a t io n  .................................................................................................................................8
2.1 S tru c tu ra l c h a rac te riz a tio n .......................................................................................................................... 8
2.2 M inera l su rface  c h a rac te riza tio n .............................................................................................................11

2.2.1 M orpho log ical ch a rac te riza tio n  o f  th e  su rfa c e ......................................................................11
2.2.2 C hem ical ch a rac te riza tio n  o f  s u r f a c e s ..................................................................................... 14

3 M in e ra ls  in  th e  e n v iro n m e n t ........................................................................................................................ 16
3.1 N an o p artic les  a n d  n an o m in e ra ls  .......................................................................................................... 16

3.1.1 N an o p artic les  o cc u rre n ce  a n d  d is t r ib u tio n ............................................................................18
3.1.2 N an o p artic le  Surface A rea, S tability, a n d  R eactiv ity ...........................................................20
3.1.3 P o ten tia l en v iro n m en ta l effects o f  en g in ee red  an d  n a tu ra l n a n o p a rtic le s ................ 21

3.2 M ineral co n tam in an ts  in  th e  g e o sp h e re ..............................................................................................22
3.2.1 A cid m in e  d ra in ag e  an d  acid  ro c k  d ra in a g e ........................................................................... 22

3.2.1.1 C h em is try  a n d  m in era lo g y  o f  th e  A M D /A R D  p ro c esses .................................. 24
3.2.1.2 P rev en tio n  a n d  m itig a tio n  o f  A M D .............................................................................29

3.3 M in era ls  in  th e  a tm o s p h e re ..................................................................................................................... 30
3.3.1 Size d is trib u tio n s  o f  a tm o sp h e ric  p a r tic le s .............................................................................30
3.3.2 N atu ra l m in era ls  in  th e  a tm o sp h e ric  aeroso l ........................................................................32

3.3.2.1 S ilica ......................................................................................................................................... 32
3.3.2.2 M inera l fib res........................................................................................................................33

3.3.3 Particles from  trad itio n a l coal c o m b u s tio n .............................................................................37
3.3.3.1 B row n coal c h a ra c te r iz a tio n ...........................................................................................38
3.3.3.2 Fly ashes from  co n v en tio n a l p u lv erized  coal c o m b u s tio n .................................40
3.3.3.3 The m o d e  o f  o cc u rre n ce  o f  trace  e le m e n ts .............................................................. 44

3.3.4 F lu id ised  b ed  co m b u stio n  a s h e s ................................................................................................. 47
3.3.4.1 M inera logy  o f  FBC a s h e s ................................................................................................ 47
3.3.4.2 F o rm s o f  o cc u rre n ce  o f  trace  e lem en ts  in  FBC ash e s .......................................... 49

3.3.5 C o m p ariso n  o f  trad itio n a l a n d  FBC fly a sh e s ........................................................................50
3.3.6 U tilization  o f  fly a s h .........................................................................................................................52
3.3.7 A tm o sp h eric  N an o p artic le s ...........................................................................................................54

4  M in e ra ls  a n d  c o n ta m in a t io n  /  w aste  m a n a g e m e n t ............................................................................ 56
4.1 C lay m in e ra ls ................................................................................................................................................. 56
4.2 Z eo lites ..............................................................................................................................................................63
4.3 O xides a n d  hydrox ides o f  Fe, Al, M n ....................................................................................................67
4.4 Т і o x id es............................................................................................................................................................71
4.5 P h o s p h a te s ......................................................................................................................................................72
4-6 E ttr in g ite ...........................................................................................................................................................76

5 M a trice s  fo r  n u c le a r  w a s te .............................................................................................................................77

R eferen ces  a n d  f u r th e r  r e a d in g ..........................................................................................................................79

3


