
OBSAH

O BSA H ..............................................................................................................................3
1. ÚVOD.......................................................................................................................... 6

1.1. P a liv a ............................................................................................................................................................................6
D oporučená lite ra tu ra .......................................................................................................................................................... 7

2. UHLÍK, UH LÍKA TÁ PA LIV A ............................................................................9
2.1. V ýskyt u h lík u ...........................................................................................................................................................9

□  E lem entárn i u h lík ............................................................................................................................................. 9
□  U hlík  v  živé p říro d ě ........................................................................................................................................10
□  F osiln í p a liv a ....................................................................................................................................................12

2.2. H istorie  užití uh líkatých p a l iv ..........................................................................................................................13
□  Z pracování p a liv ............................................................................................................................................. 14

3. PŘEH LED  T E C H N O L O G IÍ P A L IV .............................................................. 17
3.1. T echno log ie recen tn ích  p a l iv ...........................................................................................................................17

□  D ře v o ................................................................................................................................................................... 17
□  K vasný  líh ..........................................................................................................................................................17
□  O le jn in y .............................................................................................................................................................. 18
□  B io p ly n ............................................................................................................................................................... 19

3.2. F osiln í p a liv a ..........................................................................................................................................................20
□  U h lí.......................................................................................................................................................................20
□  E lem entárn í (prvkové) složen í p a l iv ...................................................................................................... 21
□  C harak terizace složen í uh lí.........................................................................................................................22
□  R o p a .................................................................................................................................................................... 22
□  Z em ní p ly n ........................................................................................................................................................23

4. CH EM IE H O ŘEN Í UH LÍKU A U H LÍK A TÝ CH  L Á T E K ...................... 25
4.1. S p a lo v á n í................................................................................................................................................................ 25

□  Fyzikální chem ie h o ře n í..............................................................................................................................26
□  K alorim etrie , m ěřen í spa lného  te p la ....................................................................................................... 27
□  O dhad výhřevnosti uhlí z  p rvkového  s lo ž e n í......................................................................................28
□  M echanizm us h o ře n í .................................................................................................................................... 28
□  Palivové č lá n k y .............................................................................................................................................. 3 1

4.2. P řenosové je v y  při h o řen í.................................................................................................................................33
□  H ořen í p lynných  p a l iv ..................................................................................................................................33
□  E xplozivn í hořen í a  v ý b u ch ........................................................................................................................36
□  V yužití ho řen í p ly n ů  2........................................... 37
□  O dvod spalin  ze spa lovacího  p rosto ru ................................................................................................... 38
□  H ořen í kapalných  paliv ...................................................................  39
□  Z plyňování kapalných  m otorových  p a l iv .............................................................................................39
□  P ístové spalovací m o to ry .............................................................................................................................40
□  O ktanové a  cetanové č ís lo ..........................................................................................................................41
□  K o g en erace ....................................................................................................................................................... 42
□  R aketová p a liv a .............................................................................................................................................. 43
□  H oření pevných p a l iv ................................................................................................................................... 43
□  T epelný  rozk lad  pevných  p a l iv ................................................................................................................44
□  R eálné tepelné procesy s pevným i p a liv y ............................................................................................. 45
□  O d s iřo v á n í s p a lin ......................................................................................................................................... 46
□  T e c h n ik y  o d s iřo v á n í s p a l in ..................................................................................................................... 47



□  O dsiřován í p a l iv .............................................................................................................................................. 49

5. TEPELN É ZPRACOVÁNÍ P A L IV .................................................................51
5.1. K arb o n izace ............................................................................................................................................................ 51

□  K arbon izace dřeva , d řevěné  u h lí , ..............................................................................................................51
□  K arbon izace b iom asy  a  o rgan ických  o d p a d ů ....................................................................................... 52
□  K arbon izace u h lí.............................................................................................................................................. 53
□  D e h e t ....................................................................................................................................................................54

5.2. Z plyňování a zkapalňován í pevných  p a l iv ................................................................................................. 56
□  Z plyňování uh lí, generáto rový  a  vodní p ly n ........................................................................................ 56
□  S yntézn í p ly n .....................................................................................................................................................57
□  V ýroba syn te tického  b e n z in u ..................................................................................................................... 57

5.3. D ělení kapalných  p a liv .......................................................................................................................................60
□  D estilace v ícesložkových  s m ě s í ................................................................................................................ 60
□  D estilačn í ro v n o v áh a ..................................................................................................................................... 61
□  F rakční d es tila ce .............................................................................................................................................. 61
□  D estilačn í k řivka.............................................................................................................................................. 62

5.4. P etrochem ická úp rava  kapalných  p a l iv ........................................................................................................63
□  U h lovod íky ..............................................................................................................................................   64
□  O dso lován í r o p y ...............................................................................................................................................64
□  Z ák ladn í dělení ro p y ....................................................................................................................................... 64
□  O dsiřován í ro p y ................................................................................................................................................65
□  Z výšení vý těžku  kvalitn ích  m otorových  p a l iv .....................................................................................66
□  K rakování, v isb reak ing .................................................................................................................................. 66
□  K ataly tické k rakován í.....................................................................................................................................67
□  R efo rm ován í...................................................................................................................................................... 67
□  C hem ické su ro v in y .......................................................................................................................................   67
□  B io n a f ta ............................................................................................................................................................... 67

6. TĚŽBA A M ANIPULACE S TEK U TÝ M I PALIVY..................................69
6 .1 . T ě ž b a .........................................................................................................................................................................69

□  V rty ........................................................................................................................................................................69
□  Č erpán í z  v r tů ....................................................................................................................................................70
□  N ekonvenčn í p ly n ............................................................................................................................................70
□  T ěžké  ropy , b itum eny a  kerogenn í h o rn in y ...........................................................................................71

6 .2 . D oprava ro p y  a  p ly n u ..........................................................................................................................................72
□  P o tru b í..................................................................................................................................................................72
□  Č e rp á n í ................................................................................................................................................................ 73
□  S m ěšování kapa lin  v  p o tru b íc h ..................................................................................................................73
□  K oroze ro p o v o d ů ..............................................................................................................................................74

Pojm y к  za p a m a to v á n í..................................................................................................................................................... 75
6.3. S k ladování h o řlav in ..............................................................................................................................................75

......................................................................................................................................................................................... 75
□  K apalná p a liv a ...................................................................................................................................................75
□  P lyno jem y ........................................................................................................................................................... 76
□  Z em ní p ly n .........................................................................................................................................................77
□  B io p ly n ................................................................................................................................................................ 77
□  Z kapa lněný  zem ní p ly n .................................................................................................................................77
□  Z kapa lněný  ropný  p ly n .................................................................................................................................. 78
□  A ce ty len ...............................................................................................................................................................78
□  V o d ík .................................................................................................................................................................... 78
□  B ezpečnost sk ladován í h o řlav in ................................................................................................................ 79
□  In e r tiz a c e ............................................................................................................................................................. 80

7. ANALÝZA P A L IV ..............................................................................................82



7.1. T uhá p a liv a ..............................................................................................................................................................82
□  V zo rk o v án í..........................................................................................................................................................83
□  S tanovení v o d y ..................................................................................................................................................84

Pojm y к z a p am ato v á n í................................................................................................................................................. 85
□  S tanovení p o p e la ..............................................................................................................................................85
□  H usto ta.................................................................................................................................................................. 86
□  S palné te p lo ........................................................................................................................................................87

7.2. E lem entárn í a n a lý z a ..................................................  89
□  S tanovení H ,C ,N ............................................................................................................................................... 89
□  S tanovení N ........................................................................................................................................................89
□  S tanovení S ......................................................................................................................................................... 90
□  V eškerá  S .............................................................................................................................................................90
□  K y s lík ................................................................................................................................................................... 90

7.3. O becná an a lý za ...................................................................................................................................................... 92
□  T avitelnost p o p e la ........................................................................................................................................... 92
□  P rchavá h o ř lav in a .............................................................................................................................................93
□  Index p u ch n u tí................................................................................................................................................... 93
□  Spékavost -  R ogův in d e x ..............................................................................................................................94
□  M echanická pevnost koksu v  o tě ru  M IC U M ........................................................................................95
□  D ila tom etrická  zk o u šk a ................................................................................................................................. 95
□  R eaktiv ita  k o k su ............................................................................................................................................... 96
□  Petrografický  ro zb o r ........................................................................................................................................98
□  T erm ická a n a lý z a .......................................................................................................................................... 103

7.4. K apalná p a liv a ......................................................................................................................................................105
□  V zo rk o v án í....................................................................................................................................................... 105
□  V o d a ....................................................................................................................................................................106
□  S palné te p lo ......................................................................................................................................................107
□  A nilinový  b o d ..................................................................................................................................................108
□  M olekulová h m o tn o st................................................................................................................................... 109
□  Jodové č ís lo ......................................................................................................................................................111
□  H usto ta ................................................................................................................................................................111
□  V iskozita ............................................................................................................................................................ 113
□  D estilační k řivka............................................................................................................................................. 116
□  Bod v z p la n u tí .................................................................................................................................................. 118
□  T ep lo ta  tán í, tep lo ta  m ě k n u tí..................................................................................................................... 120
□  F iltrovatelnost n a f ty ..................................................................................................................................... 121
□  O xidační stab ilita  p a liv .................................................................................................................................123
□  Č íslo  kyselosti a  zá sa d ito s ti........................................................................................................................123

7.5. P lynná p a liv a ........................................................................................................................................................ 125
□  V zo rk o v án í.........................................................................................................,v .........................................125
□  O bsah v o d y ....................................................................................................................................................... 127
□  O bsah tuhých  čá s tic ...........................................................................   127
□  O bsah d e h tu ......................................................................................................................................................129
□  O bsah su lfanu  a  th io lů .................................................................................................................................. 131
□  O bsah ox idu u h e ln a té h o .............................................................................................................................. 131
□  O bsah a m o n iak u ............................................................................................................................................. 133
□  O bsah m e th an u ................................................................................................................................................134
□  C hrom atografie  ho řlavých  p ly n ů ............................................................................................................. 135

D oporučená lite ra tu ra ..................................................................................................................................................... 138


