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Chapter No. 1
BASIC CONCEPTS

TEXT BOK EXERCISE
.  Select the most suitable answer from the given ones in each question.
(i} The mass of one mole of electrons is
ia) Properties which depend upon mass
b} Amangement of electrons m orbital
{c) Chemical properties
{d) The extent 1o which they may be affected in electromagnetic field
i} Which of the following statements is nod true?
(a) isctopes with even atomic masses are comparatively abundam
{b) isotopes with odd atonuc masses and even atomic number are
comparatively abundant
fc) alOmic mMasses ane average masses of 1Solopes.
id)  Atomic massgs are average masses of jsolopes proporional o ther
relative abundoce
(i} Many clements have fractional atomic masses, this is because
{a) The mass of the atom is itself fractional
{b) Atomic masses are average masses of isobars
() Alomic masses ane average masses of isolopes,
id) Atomic masses are average msses of sotopes proportional o their
relative abupndance
(iv) The mass of one mole of electrons is

(a) MBmg (b))  L35mg c)  0.1Bdmg (d} 1L673mg
v} 27g of Al will react completely with how much mass of O; to produce
Al Oy
(a) 8gof oxvgen (b} 16g of oxypen
(c) 32g of oxygen (d) 24g of oxygen

(vi} The number of moles of COy which contain 8.0 g of oxyvgen.
{a) 025 (b) 050  (c) 1.0 (d) 1.50

{vii} The largest number of molecules are present in

ial 5.6¢ of H,O 5] 4. 8¢ of C:H: OH
(ch 28gol CO i) 5.4g of NsOy
(viii} One mole of S0); contains
{a) 6.02x10™ atoms of oxygen
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Chapter 20= Chermacal Boads

I Saability of Bonding
i Some propertics combine chemacally and po longer have the same properties they dad before
forming a compound.
b, Ain) ghesical formula s composed of symbols and subscripts indicating the number of afoms
of amn element in & compounsd
¢. Atoms form compounds when the compound is more sfable than the separate sloms,
i, Moble pases are more chemically stable than other elements because they have a
compleie ouler cnergy lewvel
i Adoims can lose, pain, of ghave clectrons o get a stable outer encrgy level
uii, .-'h.-ln.h.-.hr-ifu_.f Momd 1% the [oree that Bolds gioms L-ngrl!h.'r in o CoaupoEnd
I Types of Bomds
i Adn)fow is charged particle because it has more or fewer electrons than protons.
i When an siom feses an electron, it becomes a positively charged jon; a superseript
mdicates the charge.
i. When an stom gaims an clectron, it becomes a negatively charged jon.
b, An ionic compound is held ogether by the founic band- the force of sttraction between
|.'|p|'h.'n:jh: ;h.trp.-; of the ions,
i. The resuli of this bond is a memiral compound.
il, The sum of the charges on the lons is o,
C .\fﬁukﬂ' are neutral particles formed os a result of shanng electrons
1. A oewnlead berd i the force of attraction between stoms shamng elecirons,
i, Adoms can form double or tnple bamds depending on whether they share twi or three
pairs of elections
i1, Electrons shared m a molecule ane held more closely 1o the atoms with the larger
pri leus.
v, Adn) podar modecule has one end that s slightly negative and one end that s shghtly
positive alibough the overall molecule 13 pewtral.
.. Im ain) penpolar molecile cloctrons are shared equally.
I Wiiting Formulas and Naming Compounds
a  Chemists use spabods from the penodic table 1o wrine formulas for compounids.
b. Bingry Compoumds- composed of teo elements
i, Eﬁﬂ' il HME = v many electrons an soms has H_.Limj_ kst or shared 1o
becpame xlahlc
i, Use oxidation members and their least common multiphes o write forstilas
I. When wrlang fommalas, remember thad the ;nmpm.lnql 1% mesird

2. A formula must have the comect number of posabvie and negative 1ons 30 the

charpes balance
ni, U the nome of the first elemend, the root neeme of the second clement, and the soffis
fade 1o wrie the pame of the banary 1ome compound.
¢ Polparomic jon- positively or negatively charged, covalently bonded groups of stoms.
i, The compound contains phree or more clements
it, To wrnite names, wrile the name of the pasitive won first; then write the name of the
pegaiive jon
ki, Towrite forsuslas, use the oxsdation numbers, theer least common multiple, amd put
parcbeses around the polyatomac son before adding o subscripl
d. Hydrate- compound with waler chemically anached to its ions
¢. Name binary covalent compounds by usang prefives o indicate how many atoms of cach
clement are im the compoznd,
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,thr tnemsessa htfif ccpi ~ ... Siht 2H + dcedtddaac o2h + ol :noitcaer tfihs stew eht AIV RETAK HTACAER EHT YB DEaniatbo s.Pp No Etotoofe ; Ro Eno ROF sparth tnelavonom suoirav fo fonttsbus morf tluser yllamrof taht ,senaihtt dellac Selcycoreteh Fo ssalc fot mtnerap eht i eniihtirt snaihtt ( .ygoloiborcimborcimborcimborcimr salanruoj. nenuj no
langiro eht morf devihcra .2724€41724a dhy .OC DNA rekattihw ,nongnnol ,signed citarara stlasto ehtemitca ehpnerht stohttec Smsinagroorcim Ciborea yb Devomer ni AMYXO Esuaceb Cixona si Roolfaesbusbusbusbusbusbus Eht Fo tsom Stnemides Roolfaes ]41[.Yrene Noitsubmoc Sti Esu ot ot eht part ot dna 134[]21[,sstnemeid yrateid yrateid dna
snemtaert lacid in hcus ,noitcudcudem enahtsevil ecuder utnirednu Era Stroffe ynam foud foudnam esutnier %44 rof detnuocca kcotsevil taht detamitse ydusts 3102 a ]J04[.enahtem decudni-nanmuh la Fo la FO 73 cudors )Sgip DNA ,snekchc ,Ettac elplp 1uds alreneg ni rotces and rotces Launna .s.u eht Fo %22 Tuoba rof gnitnuocca ,enahttac sa hcus
,stanimur snaimur .sab-sissised sed seuqimihc xuevat Zed leucer ,yed ,ahenis ,agenup ,agenup ,ahens 9833.01:iod .sdoirep laicalgretni mraw eht gnirud lom/lomn 007 dna 006 neewteb dna ,sega eci sa nwonk ylnommoc sdoirep laicalg gnirud lom/lomn 004 dna 003 neewteb degnar evah erehpsomta s'dlrow eht ni snoitartnecnoc enahtem cirotsiH
."noitulos edixoflus lyhtemid ni Setidi Muirbiliuge" ThCnI 5455208DISXTD )APE( draobhsaD xoTpmoC 1791 rebmun NU Y A66H97WUOPO IINU 0000941AP rebmun SCETR 792 DIC mehCbuP enahteM HSeM NA83410C GGEK 95 ecnerefe R nilemG 7-218-002 rebmuN CE 937.000.001 draCofnl AHCE Y A192 redipSmehC Y A46571LBMEhC LBMEhC Y
A38161:IBEHC IBEhC 2378171 ecnerefeR nietslieB 35410B teMD3 egami evitcaretnl Y A8-28-47 rebmu N SAC sreifitnedI edibrac negordyHedirdyhartet nobra Csag larutaNsag hsra M seman rehtO )]1[denemmocer reven( enabra C eman CAPUI citametsyS ]1[enahteM eman CAPUI derrefer P semaN enahteM .spuorg rehteoiht dna segdirb enelyhtem
gnitanretla htiw gnir derebmem-xis a fo stsisnoc ~ "~ """ """ """ " A A A A A AAAAAAAAANAANAAANAANANANANAANAANNANANAANANNAANANNANAAANNANANNANNANNANNAANNAANNANANAANNAANAANNAANNAANNAANNAANANAANANANAANANANANAANAANANANAANANAAAAAAAAAAAAANA A AN A AD M gniduleni
,stenalp rehto no detceted neeb osla sah tI J01[. sesag esuohneerg dexim yllabolg dna devil-gnol eht fo lla morf gnicrof avoid latot eht fo %02 rof stnuocca ti dna ,0571 ecnis %051 tuoba yb desaercni sah noitartnecnoc enahtem cirehpsomta s'htraE enahtem cirehpsomta sa nwonk si ti ,erehpsomta eht dna ecafrus eht sehcaer enahtem nehW .E
,elbatsnoC ;.W .D ,llednihS ~ )BM 0.8 ;FDP( enihcaM kcabyaW eht ta ,3102 N devihcrA 85 - 8 - p.Smiles and Properties CH4 chemical formula Spring mass 16.043 Ga - watera'l colorless appearance odorless odorless 0.657 kg - ma'3 (GRAS, 25 ° C, 1 atm) 0.717 kg'm - ma'3 (Gas, 0 ° C, 1 atm) [2] 422.8 G - 1 (liquid, 162 ° C) [3] Melting point 4'182.456
°C (296.421 ° £; 90.694 k) [3] Boiling point A A'161.5 ° C ('258.7 ° F; 4.5992 MPA Solubility in water 22.7 mg - 1 [4] soluble solubility in ethanol, dietary ether, benzene, toluene, methanol, acetone and insoluble in the water log p. 1 kg'l' conjugating the conjugated acid metanium Base of magnetic susceptibility of the anion anion (i) 4'17.4 & -10 cm3 -
waterad'l [5] TD TD Molecular Tetrahedrons structure group Dipole Moment 0 d Thermal Termamide [6] Heat Capacity (C) 35.7 Ja - (K& - mol) A'1l standard molarentropy (S0298) 186.3 Ja - (K - mol) 41 Offormation of std entalpia (i ”fha 1298) E74.6 Kja - wateringl Gibbs Free Energy ("Fgé$) Ja - moll'l input of std entalpia (1 “ch' 1298) 4'8914 kja -
water - risks [7] GHS Labeling: word signboard pictograms Danger rights H220 Precaution demonstrations P210 NFPA 704 (Fire Danger 4 0SA Flash Point 188 ° C ('306.4 ° F; 85.1A K) Autoignitiontemperature 537A A°C (999A A°F; 810A K) Explosive limits 4.44 ~17% Related compounds Related alkanes Methyl iodide Difluoromethane
IodoformCarbon tetrachloride Supplementary date page Methane (data page) Except where otherwise noted, date are given for Materials in its standard state (at 25 ° C [77 ° F], 100 kPa). Metanotrophic bacteria that grow with methane. PMID 29880683. ISBN 0534496725 ~ Dean, J. Phys.org. M.; Schmidt, G. Recovered on 26 August 2020. K.;
Goldberg, K. Anais of the Royal Society of London. 15: 55 - 62. Retrieved November 3, 2012. Retrieved 15 July 2016. Methane out of gas can penetrate the interior of buildings near landfills and expose to to significant levels of methane. (2013). While leaks from a refrigerated liquid container are initially heavier than air due to the increased density of
the cold gas, the gas at ambient temperature is lighter than air. John Wiley & Sons Ltd, Chichester. ~ Gerber, P.J.; Steinfeld, H.; Henderson, B.; Mottet, A.; Opio, C.; Dijkman, J.; Falcucci, A. The species often arise from thiation of ketones and aldehydes. ~ "Methane Blast". (June 8, 2018). ~ "Gas Encyclopedia". ISBNA 978-3-319-12414-8. Laboratory
synthesis Methane can be produced by protonation of methyl lithium or a methyl Grignard reagent such as methylmagnesium chloride. "Hazy blue worlds: A holistic aerosol model for Uranus and Neptune, including Dark Spots" (PDF). 5.156 ™ Haynes, p. In Peter M.H. Kroneck and Martha E. These generally operate by generating protected products
which are shielded from overoxidation. Archived from the original on February 7, 2020. HowStuffWorks.com. ISBNA 9781498754293. "NASA rover hits organic pay dirt on Mars". Bibcode:2007P&SS...55..358A. W. A. April 22, 2012. IPCC. (2005). Retrieved August 22, 2021. It is prepared by treatment of formaldehyde with hydrogen sulfide.[2]
Trithiane is a building block molecule in organic synthesis, being a masked source of formaldehyde. The more important source of methane at depth (crystalline bedrock) is abiotic. 24 (3): 291¢AAA307. Chemical Physics Letters. ~ Knittel, K.; Wegener, G.; Boetius, A. ~ Silverman, Jacob (July 16, 2007). In 2010, methane levels in the Arctic were
measured at 1850 nmol/mol. Handbook of transport and the environment. 4 (4): 1206¢AAA1215. Volta was inspired to search for the substance after reading a paper written by Benjamin Franklin about "flammable air".[78] Volta collected the gas rising from the marsh, and by 1778 had isolated pure methane.[79] He also demonstrated that the gas
could be ignited with an electric spark.[79] Following the Felling mine disaster of 1812 That 92 men perished, Sir Humphry Davy established that the dreaded Firedamp was indeed methane. [80] The name "Methane" was coined in 1866 by the German quadmic August Wilhelm von Hofmann. [81] [82] The name was derived from methanol. More than
50 million tons are produced annually worldwide (2013), especially from the Natural Gaés SMR. [28] Much of this water hydrogen is used in petram refineries, the production of quantic products and food processing. Quemic Research Accounts. Sourid methane exists in modifications. ™ The energy content of some fuel (in MJ/kg) was filed on January
9, 2014 at Wayback Machine. 517 (1): 1 8. DOI: 10,1002/recl.19931120611. PMID 2 26236303. Therefore, it is a plastic crystal. [15] QUAMICAL REACTIONS The first quantic reactions of methane are combustion, steam renovation for syngas and halogenation. ~ A b "Climatic change 2021. Program of the united environment, 2013: Chapter 6, p. ©:
CO2 + 4 H2 4 € 'CH4 + 2 H20 The final stage of the process is catalyzed by the methyl -coenzyme m reductase (MCR). , Specifically a sheep, producing methane in the four stages of hydrahly, acidigan, acetoga and methanogan. The incipient Tioketone and Tioaldes is subjected to trimesting. At the red end of the spectrum due to hydrano hydrity
band bands, mixed and heated above 300 ° C (with healthy carbonate as Eht yb Deveihca is the Semoh of Desu sa sag lapatan Fo llems ralimaf eht ]31[.tuo kcab trettacs neht nna anahtninnoc serehpsomta riht hguorht uulb sihsuul-hsiul-hssiulb shyulb shyulb shyulb shyulb shyulb shyulb shyulb shat-ht edahe Tsal eht ni emit yna because he hgih in the
eciwt revo is level siht .)eseer Sserp( "dros teritilas eht dna raey eht rof tnetxe tnewol sehcaer eci aes citcra" ~ .86614 5 .."Oitar Nobrac-enahtem Rof SDNATTS C-4HC a€a€TMs C-4HC Fo Noitified 4€a€a .07608892 a€ Fo Snoissime Secuder Elucelom Elucelom Eht Fo Yticilpmis Ecnis ,Ellbaliava leuf Evitanretla 'gninub tsenaelc' eht in the desserpmoc
,miehcv-htilew ,yrt ,yrt ,yrt ,yrtsil ?ah/gk C-4HC DNA ah/gk4h in the seag esuohneerg gnisserpxe of edreffid yna ni ereht si" .1102 ,52 rebmeced if lanigiro eht you RF devihcra .ygoeg finep Fo lanruoj .s617..623...1CS9002:edocbib .Edocbib .Sag ywehto rehto dna negyxoid gnitiretsam semyzneollatem :htrae tenalp No Efil Gniatssus d€a€a¢ SEARDYH
Jenahenahen ( 1920 Drac ytefas Lacimehc Lanoitaretni )Mahgnitton Fo ytisrevinu( Soediv Fo Elbat Cidoirep EHT TEHTEM tI .8002 ,62 yluJ no lanigiro eht morf devihcrA .sisehtnys cinagro ro ,pukaerb rettam cinagro hguorht rucco nac )htped ta( enahtem cinegomreht fo noitamrof ,yllareneG .enahtem ecudorp taht aeahcra ,negonahteM etamilc
erehpsomta :sraM no enahteM snoissime enahteM noitanahteM senakla niahc -Thgiarts FO TSIL )noitpure cinmil :Larenegeneg Erom( uvik ekal sait lairsudni Elcyc Negodyh .sreilppus sa sadnats morf elts yb dellifluf eb lisae nac ]Deeneuger From an odorado, usually mixed containing tert-btylthiol, as a security measure. pp. 3-4. DOI:
10.1021/ACS.Chemrev.7B00344. A «Integrated mars in situ propellant production system” (in English). T ‘Etiope, Giuseppe; LOLLAR, Barbara Sherwood (2013). T “‘Wendelin Himmelheber. UN environment. An example is 2,2,4,6,6-hexamethyl-1,3,5-Trithiane, or trithioacetone, the thioacetone trimer (Propane-2-Thion). Examples include the Catalytic
system, copper zemon and iron zens stabilizing the active alpha-oxigen. [17] A group of Bacton Catalisa the oxidation of methane with nitrite as an oxidant in the absence of oxygen, giving rise to the one anaerous oxidation of methane. [18] Base-based reactions such as other hydrocarbons, methane is an extremely weak one. Hope of Methane on Mars
Fadesa ”(in English). A «New Zealand tries to cap gaseous Sheep Burpsa» (in English). 360 (6393): 1093 € “1096. DOI: 10,1002/rog.20011. (1988). Most metanos in sedimentary basins are therapy; Therefore, the thermology methane is the most important source of natural genes. Metal Ions in Life Sciences (September 1, 2010). Consulted on June 14,
2019. A «the interaction of the climatic changes and methane hydrates'. PMC 3450062. The guardian. Since 1750, increases in CO2 (47%) and CH4 (156%) concentrations have greatly exceeds, and the increases in N20 (23%) are similar, the natural multimylonial changes between glacial pernodes and at least 800,000 years (very high trust) ". [10]
From 2015 to 2019 were registered accentuated increases in the compliance with methane atmosphere. [49] [50] [50], it was reported that fugitive emissions and the ventilation of the form of the fan of fuel Fasels may have been significantly underestimated. [51] Clummy change may increase the leisure of methane atmosphere, increasing production
£ £ methane in natural ecosystems, forming a feedback from climatic. [34] [52] CLATHERATES METHANE CLATHERATES (also known as methane hydrates) are healthy cages of water en ,aes vetpal eht ni memesys muelortep Evitca rof snoitacidni" .)a€a€a€a¢€a3HC( Lacidar lyhtem that dna elucelom Edilahyh scardyh entamrom nitaht Seusne
Noitcaer AHC pets-owt that .0202 ,52 Tugua Deveirter YNAPMOC KOKOOB LILH-WARGCM :kroy yes ,3 cipocsortceps nortceleotohp htiw tnetsisnoc si emehcs gnidnob "eno-revo-eerht" gnitluser ehT .tnenopmoc lapicnirp eht si enahtem hcihw fo ,sag larutan fo stnuoma egral etubirtsid senilepip saG .illeraM eppesuiG :ylatl ,naliM ,]sehsram eht fo ria
evitan elbammalf eht no . ADOT REGGRENE .B355..623...ICS9002:EDOCBIB .EMALOV YB %78 TAOBA ,Sag Larutan Fo Tnenopmoc rojam eht the .)i( endoi ro ,)rb( ENIRHC ,)] ENERIRANUREF :Beolah si x erehw a€a€ax X3HC a'a'a>¢ 2x + 2x + 2a€a€Tr. a€a€a¢x. :swolf in Slacidar negolah htiw stcaer enahtem ,snoitiddddddednoce nevig snoitcaer
lacidar enahab ,rect ;.5 .992a 963a€a€a€To :)3 ( 55 .435a"“a€a€a335a a335a a ylhgih The Esuaceb GNL EW .)fsn( Noitadnuof Ecneics Lanoitan .)9991( .)6002( OAF ~ ]ldedeena &,egap[)pleh( =Lanruoj| Seriuger Lanruoj Etic :}onruoj etic{ .4834“a4€a963 :)4( 82 .w ,retteoksnreb ™ .)6681( .m ,gressor ~ 922222 , Eucser enim .AV.W ROF Noos Oot ltits
:laiciffo def" .5819Saa.Ecneics/6211.01:iod .9102 ,6 hcram deveirter .471a scir Eht Fo noitollak" .t naj ,snejtlek ;. m.s Ekim ,nettej ,Mihcaoj ,nnamier ~ .ygoloib Tnerruc .5102 ,32 tormets .03020123..EDocbib . No derevocissid squidagro tneicna" .enahtem FO Selucelom Elgnis Par taht taht "Methana. Menenium can also be produced as diluted methane
solutions with supermon. However, as currently large amounts of natural genes are used in power plants (eg CCGT) to produce energy, efficiency losses are not acceptable. "Red seaweed supplementation (asparagopsis taxiformis) reduces methane into over 80 % in heifers." 24: 645 - 661. abiion means that methane is created from inorgain
compounds, without biological activity, either through magmatic processes or through water rock reactions that occur that occur At low temperatures and pressure, such as serpenthinization. [30] [31] Biological Routes Main Article: Methanogan Most of the earth's methane is biogenic and produced by methanogan, [32] [33] a form of anaerian
breathing known only for being conducted by some members of the Archaea domain. [34] Methanics occupy landfills and other soils, [35] ruminants (for example, cattle), [36] Termly bowels and diverse sediments below sea bottom and the bottom of the lakes. & TEMPIO, G. Filed from the original June 4, 2011. Filed from the original on April 10,
2019. S2CID 2 28981740. DOI: 10.1002/2017RG000559. DOI: 10.1061/(Asce) AS.1943-5525.0000201. BIBCODE: 2021PLOSO..1647820R. Rice fields also generate large amounts of methane during plant growth. [37] This process of vain steps is used by these microorganisms for energy. "Active iron and copper places in zemon and their correlation
with metaloenzymes." May 1, 2015. National Geographic. Molecular Structure of CIS-2,4,6-Tribenzil-1,3,5-Trithiane ". It was relatively recently discovered in an ultraslow mountain range. [58] Some climatic models etnarud etnarud euq oa etnahlemes etnemlaicnetop ©A onaeco od odnuf od lauta onatem ed ofAssime ed emiger o euq period of the
Paleocene¢AAAEocene Thermal Maximum (PETM) around 55.5 million years ago, although there are no data indicating that methane from clathrate dissociation currently reaches the atmosphere.[57] Arctic methane release from permafrost and seafloor methane clathrates is a potential consequence and further cause of global warming; this is known
as the clathrate gun hypothesis.[59][60][61][62] Data from 2016 indicate that Arctic permafrost thaws faster than predicted.[63] Extraterrestrial methane Main article: Extraterrestrial atmosphere Interstellar medium Methane is abundant in many parts of the Solar System and potentially could be harvested on the surface of another solar-system body
(in particular, using methane production from local materials found on Mars[64] or Titan), providing fuel for a return journey.[26][65] Mars Methane has been detected on all planets of the Solar System and most of the larger moons.[citation needed] With the possible exception of Mars, it is believed to have come from abiotic processes.[66][67]
Methane (CH4) on MarsA A¢AAA potential sources and sinks The Curiosity rover has documented seasonal fluctuations of atmospheric methane levels on Mars. Energy Environ. doi:10.1007/978-3-319-12415-5 7. Archived from the original on June 8, 2018. Methane is also subjected to free-radical chlorination in the production of chloromethanes,
although methanol is a more typical precursor.[29] Generation Geological routes See also: Biogeochemistry The two main routes for geological methane generation are (i) organic (thermally generated, or thermogenic) and (ii) inorganic (abiotic).[11] Thermogenic methane occurs due to the breakup of organic matter at elevated temperatures and
pressures in deep sedimentary strata. S2CIDA A115442477. H.; Hoogenraad, Marcel; Schoonbeek, Franck S.; Kellogg, Richard M.; Kooijman, Huub; Spek, Anthony L. 103 (6): 2385¢AAA419. 507 IPCC.ch ~ Lyu, Zhe; Shao, Nana; Akinyemi, Whitman, William B. "Methanogenesis and methanotrophy in soil: a review". Lide, ed. The history and
description of fossil fuel, the collieries, and coal trade of Great Britain. doi:10.1039/c0ee00203h. 2016. doi:10.1126/science.1177485. CRC Handbook of Chemistry and Physics (97thA Aed.). Very large quantities of hydrogen are used in the industrial synthesis of ammonia. The AR6 of the IPCC states: "Observed increases in well-mixed greenhouse gas
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