A QUIMICA EM NUMEROS

QUAL O PRINCIPAL NUMERO OU CONSTANTE EM QUIMICA?

Numero de Avogadro N =6,0221515 x 1023

Constante de Boltzmann k = 1,380649 x 1023 Joules/Kelvin

QUAL E A RELACAO ENTRE ESTAS DUAS CONSTANTES?

Nk =R =8,314477 J/mol K
(constante dos gases ideais)



118 Elementos Quimicos (92 sdao naturais)

1) Qual é o numero de compostos quimicos conhecidos?

2) Qual € o numero de compostos quimicos catalogados
(CAS number)?

3) Qual é o numero de compostos quimicos que
podem existir?

100 milhdes = 108

400 mil = 4x103

1060
Espaco Quimico




Composicoes Atdbmicas Aproximadas da Crosta Terrestre e do Corpo Humano
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 NUMEROATOMICO
SiMBOLO TABELA PERIODICA ()= ESTIMATIVA

¢ 'fi-.‘ NOME
.~ Massa atdomica

ii:] 2 | 5;1 4 [ s5]6e[7[s8s[s | w|[u|n[13[][15[16]17] 18 ;‘

FAMILIA
[ 1 Metal Alcalino {17 Halogénios

(2 Metal Alcalino Terroso (18 Gases Nobres

(3212 Metal de Transigio
21 | 22 23] 24 | 25 |27 | 28 | 29
Bl Sc | T1 | V | Cr | Mn Co | Ni | Cu |
00 | ESCANCIO | TITANID | WANADIO | CHOMO | MAMGAMES coRALTO | ML | coemE GMD | GERIAN
B 1449499100 47.867 | 30.0415 | $1.9961 54939040 | S84S5 | S8933200) SK.6934 | 63.546 | 65409 | 69323 | 7264 2
39 | 40 | 41 | 42 | 43 45 47 48
Y | Zr | Nb | Mo | Tc Rh

LIHS.00585 91.224 9290638 95.94 |97.9072 | 101. mr.'.sossm 106.42 1078682 112.411 | 1148

72 173 | 74 |75 | 771 718 | 19 | 80
Hf | Ta | W | Re Ir | Pt Au Hg

WATMG | TANTALD m w0 N0 | PUATINA | weRcino 1k | CHUMEO
| 192217 l95078‘l96.96655} 200.59 2043833 20

107 109 110 111 | -
Bh Mt Rg

o (nenerone 00D lm SO0
gy 26] lm&}ﬁl||4llm12|° 26‘.!2 4268|388 (271) (272)

58 | 59 | 60 | 61 | [ 63 [ 64 |65 |66 | 67 [ 68 [ 69 | 70 |
Ce | Pr [ Nd | Pm | Sm | Eu | Gd |’ oY K0 '
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PERIODIC TABLE NIST

Group . n ] -
National Institute of
1 Atomic Properties of the Elements Standords and Technelogy 18
VIHIA
1 s i Physical M Stand - E
iz Frequently used fundamental physical constants ysical Measurement tandard 2 So
H For the most accurate values of these and other canstants, visit physics.nist.goviconstants Labqratory Refe re.n ce Data He
1 Hydrogen 1 second = 9 192 631 770 periods of radiation corresponding to the transition www.nist.gov/pml www.nist.gov/srd Helium
1.008* 5 between the two hyperfine levels of the ground state of "**Cs 4 002%02
1s speed of ight in vacuum e 299792458 ms' (exact) I:‘ Solids 13 14 15 16 17 187
13.5984 1A Planck constant h 6,626 07 x 10 J s (h = hi2m) [] Liquids A IVA VA VIA VIIA 24,5874
1 -
3 2g V2 4 ‘su elementary charge e 1.602 177 x 19@1 c I:l Gases 5 P, |6 e [T 43;& 8 ipz 9 ZP;Q 10 130
L- B electron mass m, 9.109 38 x 107 'kg i B C N
1 € mac® 0.510 999 MeV L] Artificiall 0 F NC
2 ) i ; .
Lgn:irp QE[?%“;L‘;;% praton mass i, 1672622 x 107 kg Prepared Boron Carbon Nitrogen Oxygen Fluorine Neon
S 8.012162 e o (e o 1/137.035 999 10.81° 120110 | 14007 | 15.999°  [16.99840316| 20.1797
15°2s 15°25 Rydberg constant R, 10 973 731.560 m™' 18728 2p 18"25"2p" 1s Zszipa 15%2s72p" 1322322F|s 1322322ps
53017 9.3227 R e 3.989 841 980 x 10 Hz 8.2080 11.2603 14.5341 13.6181 17.4228 21.5645
2 1 @ - a -] 3
11N s, (12 's, Rohc  1.60569 oV 13 %75, |14 P, |15 =si.[16 ‘P, |17 °P5. (18 s,
a ]V[g Boltzmann constant k 1,380 6 x 107 J K’ Al Si P S Cl A.l'
3| sui ; =
odium Magnesium Aluminum Silicon Phosphorus Sulfur Chlorine on
zz.T:sal?asgza 2[:.3]05; 3 4 5 6 7 8 g 10 11 12 269815335 |  28.085' |30.97376200  32.06' 3545° :g.gs;taﬁ
e]3s &]as [Me]3s 3p [Ne]3s“3p [Me]3s 3p [Ne]3s 3p [Me]3s 3p [Ne]3s3p
5.1391 7.BAB2 "IB IVB VB VIB V"B [ VI“ | IB "B 5.9858 8.1517 104867 103600 129676 15.7596
- 191("51_.2 20 's,|21 “p,,|22 °F |23 °“F,.|24 's,|25 ‘s, |26 °D,|27 “F..|28 °F |29 *s..(30 's,(31 P, |32 P, |33 s, (34 °P, |35 ‘PL|36 's,
o Ca | Sc Ti V | Cr ([Mn| Fe | Co| Ni [Cu | Zn | Ga | Ge | As | Se | Br | Kr
BN Poosum | Cobbm | Sondum | Terim | Vandum | Chmmm | Mengnese | b | Cot | Neel | Copper gy oy | STe™ | e | Sror
a | 39.0983 . B67 50.9415 51.996 54.93804 55845 | 58.93319: 58,6934 63.546 66,38 60,723 72,630 74.921585 78,971 79.904* 83,798
[Arl4s [Arjas® [Ar]adds® [Arjad ds’ [Arjad*as’ [Ar3d 4s (Aradias® | [Ar3das” Aad"as® | [Anadas® [arad%as | anae’®es” | [(Arad"as%ep [[Aan3a" astap” | [anad Mastep® | [ar)30 Pastap® | [Arjad s ap® |(Arjad "4s 4p”
4.3407 6.1132 65615 6.8281 6.7462 6.7665 7.4340 7.3025 7.8810 7.6399 7.7264 9.3842 5.3993 7.8994 9.7886 9.7524 11.8138 13.9396
37 ‘s, 335 5,139 *D,. |40 C°F, |41 I";)m 42 s, |43 °s.. |44 °F, |45 °F,,|46 's,|47 *s,|48 s, /49 Py, |50 °p, |51 *s;,(52 °p, (53 ‘P, |54 's;
r Y | Zr N Mo | Tc |Ru | Rh | Pd | Ag |Cd | In | Sn | Sb | Te
5 Rubidium Strontium Yitrium Zirconium Niobium Molybdenum | Technetum | Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Telurium lodine Xenon
85.4678 87.62 88.90584 91224 92.90637 95.95 (98) 101.07 102.90550 106.42 107.8682 112.414 114.818 118.710 121.760 127.60 126.90447 131.293
[Kr]5s [Kr]5s® [Krl4d5s” [Krlad 58" [Kr]ad'5s [Krldd®5s [Krl4d®5s” [Kr]4d 58 [Krlad®ss [Krlad ™ [Kriad"®ss | [Krjad "5t | [Krjdd""5s75p |[(Krj4d " 5e"5p% | [Krjad "as 6" | Krjed s sp® | Krled ss5p" |[Kelad 5s 5"
44771 5.6949 6.2173 6.6339 6.7589 7.0924 7.1194 7.3605 7.4589 8.3369 7.5762 8.9938 5.7864 7.3439 8.5084 9.0097 10.4513 12.1298
55C’S,,z 56 S, 72 EF? 73 °*r,.|74 °p,|75 ‘s, |76 °0,|77 °,,|78 °0,|79 *s,.|80 's,|81 °r;,|82 °P, |83 “s;, |84 °r, |85 ‘P, |86 's,
s | Ba H Ta | W | Re | Os | Ir | Pt | Au  Hg | Tl | Pb | Bi | Po | At | Rn
6 Cesium Barium Hafnium Tantalum Tungsten Rhenium QOsmium Iridium Platinum Gol Mercury Thallium Lead Bismuth Polonium Astatine Raden
132.9054520 | 137.327 17849 | 18094788 | 18384 | 186207 | 19023 192.217 | 195084 | 196.966569 | 200.502 204.38* 207.2 208.98040 (209) (210} (222)
[Xe]6s [¥e]6s” [Kelar"'50%8s” | ralar “5d76s” | ejar'“sd 6e” | [Xelar5a"es” | ele ‘5d"6s” | Majer ‘5d'6s” | [Kedi ‘5d%6s | [Xe)r '5d " 6s |Maper ‘5d B’ [Halep iHale” Hakp" [Hgl6n’ [Hglep” [Hgl6n®
3.8939 5.2117 6.8251 7.5496 7.8640 7.8335 8.4382 8.9670 8.9588 9.2256 10.4375 6.1083 74167 7.2855 B.414 9.31751 10.7485
87 °s,.|B8 's, 104 °r, (105 I;Fm 10§ 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Rf | D g | Bh | Hs | Mt | Ds | Rg | Cn | Uut | Fl |Uu Lv |Uus |Uuo
7 Francium Radium Rutherfordium|  Dubnium Seaborgium Bohrium Hassium Meitnerium | Darmstadtium | Roentgenium | Copemicium | Ununtrium Aerovium Undnpen%:rn Livermorium | Ununseptium | Ununoctium
(223) |.22|5]2 (227} . s {2‘53! s [2‘?‘1 ) . (2‘7‘2] L. (2‘7‘0} - (276) (281} (280) (285) (284) (289) (288) (293) (294) (284)
RN 73 [RniTs [Rn]sf "6’ 7s”| (Rn)sf 6d°7s” | [Rn)ST '6d"7s"| [Rn]ST 6d°7s" | [Rn)Sf 6d°7s
40727 5.2784 6.01 6.8 7.8 7.7 7.6
rﬁﬁ‘r’"mbigr Gfmcﬂeg;sl‘ate »|57 'D,,|58 ‘67|59 ‘1,60 °,|61 °H, |62 F,|63 °s;,|64 °D;|65 °H;,|66 °L |67 °%,|68 °H |69 |70 's,|71 D,
1 =
1 i/ La | Ce | Pr [ Nd |Pm | Sm | Eu |Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
Symbol 58 G4 £ | Lanthanum Cerium  [Praseodymium| Meodymium | Promethium | Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yiterbium Lutetium
~_ E | 13880547 140116 | 140.907 144,242 (145) 150,36 151,964 157.25 158,92535 162.500 | 164.93033 167.259 | 18893422 | 173,054 174,9668
Ce | [Me]sdEs’ | [Melfsdes’ | [Xejarlss’ [Ke]4f'Es" [Xedf Es” [Xe]4i®es ejefes’ | [Melar'saes” | epar'ss’ | [eliUss’ | rener'ss’ | reper'es” | [epares” | Me™es® | iwep''sdes”
Name — | Cerium 5.5769 5.5385 5473 5.5250 5.582 5.6437 5.6704 6.1498 5.8638 5.9391 §.0215 6.1077 £.1843 6.2542 5.4259
Standard _| —140.116 g B%‘ZDW 90 °F |91 K,,|92 L Q%IBL“I? 94 F |95 °s;,(96 °D;|97 °HI,.|98 °,|99 “15,,|100 °H,(101 *F,|102 's,|103 ‘P;,
Alomie | [Xe]4f5d65" 2l Ac | Th | Pa | U P Am | C Bk | Cf | E F Md | N L
Weight' = - : - ’ p u m S m 0 r
9 5.5386-, T Atr:nmum Tharium Fratactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium | Einsteinium Fermium Mendelevium |  Nobelium Lawrencium
- - Ioniz1a = < (227) 232.0377 | 231.03588 | 238.02891 @) {24‘;1} ) (243) (247) (247) (251) (252) (257) (258) (259) (262)
: [Rn]6d7s [Rnl6d®7s” | [Rnl5Fed7e” | [RnlsF6d7s® | [Rnl5f6d7s® | [Rn)sit7s® [Rlsf7s" | [Rnjs¥ea7e” | [Ralsf7s® | [Rnisfrst | [Relstrst | [Relstrs® | (Repsrs® | (Rnist7e® |[Rngsitrs®T
Configuration  Energy (eV) 5.3802 6.3067 5.89 £.1841 6.2655 6.0258 5.9738 5.9914 B.1978 6.2817 B.3676 6.50 658 : ntjs_as © 490
*JUPAC conventional atomic weights; standard atomic weights for these For a description of the data, visit physics.nist.gov/data

'Based upon “C. () indicates the mass number of the longest-lived isotope,  elements are expressed in intervals; see iupac.org for an explanation and values, NIST SP 966 (September 2014)
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Numero de Avogadro N =6,0221515 x 1023 é um numero grande?
Um mol de agua tem 18 g e mede 18 mL
Existe aproximadamente 10% moléculas de H,0 somando todos os oceanos!!!

Numero total de estrelas no Universo 10?3
Similar ao Numero total de graos de areia em
todas as praias

Uma pessoa tem aproximadamente
100 mil fios de cabelo, considerando a
populacao mundial de 8 bilhdes temos

no total 101~ fios de cabelo




ESCALA TEMPORAL DE PROCESSOS MOLECULARES

Inertial Diffusive Solvation

Rotational Translational Dynamics

10fs 100 fs 1ps 10ps 100 ps 1ns 10 ns
Molecular Vibration Radiative
deca Fundamental
Internal Conversion and Intersystem Crossing Photophysical
Processes
Barrierless o

H-atom Transfer  'Somerization Diffusion—controlled

Bimolecular Processes Photochemical

gmm'm e.g. Electron Transfer, Processes
ng H-atom Abstraction
Electron Transfer

https://pubs.acs.org/doi/10.1021/acs.accounts.1c00549
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COMO PODEMOS ALTERAR AS CARACTERISTICAS (ALGUMAS) DE UM

COMPOSTO MOLECULAR ???

H,CO OCH,4




Nanoparticulas de CdSe
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