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Alka H Metals 
The alkali metals arc silvcr-<.oiOted (caesium has a golden bnge}, 

soft.,low·density metals.. whM:h react readily with halogens to 
form ionic s.tlts. ai'KI with w.lt~r to form wongly alkaliM (baSiC) 

hydroxid6. 

These elements all have one electcon In theJr outermost shell, 
so theenergeticalty pre!t-rred state of achieving a tllled electron 
shell is to Jose one e-Ject con to form a singly thatged positive lon. 
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The alk;~lll'n(' ... IS ;11~-highly tN(11vt' 
atld are never fOUtld in elemental fOfM in 1\ah.-e. 

As a result. in the ~txw.nory they are stored under mineral Oil. 
They also tlltnish c;,~ily lind hive low me-liAng points lind drnsiti~. 
P¢11asSium ¥1<1 rubidium posseu a weak radioacti~ characteristiC 
(h.)rmless)due 10 tkt l)ft'~tof lOng durat.iot'l r0Kiio3ctivt' i$01opM. 
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A1ka1ine Earths 
Ttl t .r ~~ nt e.atth tnttal~ art Sl tV~ co. rtd. K>ft tr~tWis. 
whteh react readily with h.alogf'n~ to form •oruc wits, and 
w•th w.lter. though not as raptdly .J) tht .atko~~ll metals. to 
fOfm strQflg alkaline (bas~) hydroxldC'1. 
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s Orbital 
Dll'il..@ 

s2 sub-orbital 

All thfo alkaline earth IT'oE'tollls ~two f'koc: Irons in their volen<e ~1. 
10 tht eMf9tliCMiy ptefened st.-t~ ol M:~ng .1 ~ el!ctron shtll 
ilto k»E> two tle<ttons to form doubly cl\lf9t(l pos.trV~t .ons. 
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Metalloids 
Amt • .a c .>•nthfo 
f'ntrgv of me conduct•on b.and and va~nc:"" b.lods. 

Unlike~ rtgular ~tal, metJio•d~ h.avl!' ~·n df'1Ct•bed 
~1ft trw: ally .n dlarge- carriE'f~ of both t)'IM"" (holM i'nd elenons), 
SO It (Ould lX" .11rgut th.lt tht>y 1ohookl l)(' <l'll<'d 
doubJ.- mt>tals' rathE-r than trwt.Jlolds 

As nwWoids haw few« cNrge C,Jruf'fs th.lwliTIIl"UUk. 
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than 1o • teal me-tal n lh s re-speoct they rl'Wtnbfe 
dqMt•te- lf'mKonduclOt1 mort cloH-Iy 
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Halogens 
Owfngtot ·, 16ghreactMty,ltltha >gens•refound 
In tM tn-Aronmtnt ontyln compounds oc as Sons. 

Ho Ide Ions and-lonssudlaslodoto(IOl-)un 
be found ·n manym·nenlsandtn ~er. 

Holog<naoed O<gonlc c.,_.nds can also be found .. 
natural P<odiKts In IMng O<gantsms. In the;r ...._,tal f<>ms, 
the halo9<ns eldst os diatomic moiKulei. but thesa orllf II<M 
a~exi~ in ~.and are much ~common in 
the labo<at<>ty andln lnduslry. 
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Nobel Gases 
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Transitiona1 Meta1s 
In chfomj~try, thf' tt"lm tt.-.n\ltlon mt•t•l Com""«)t<ty rtff'f~ too.ny 
e-lemtntll'l thfo d block of thf' pt·rtoc:Uc t•tM. 
ux:lud ng the group 12 tlttnent\l nc:. c«<m•um •nd mt'rWry. 

This cOftMponcb to gtoups l to 12 on tM ptriodte t•blt whKh •~ al111'11(>t•ls. 

MOff' stnctty.luPAC dt6nt1 • U•ns.~tlon met.ll•s ••n t'lrmrnt whos.fo atom 
Ns ¥1 .ncompk-1.• d sub ~ 01 whkh C41n gf¥t tlw 10 Ult0n1> wath"" 
onc(IO'nj)lo" d wb-ohtl." 

Thofltst doflno1-i> ~~ond r... uadilionllly boonuwd. 
~-mlli'Pfintetnbng ~of uw ttJftSihon~tsb• 
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lnf'.khof tht four ptnod~ tl\wtuch the-y occur. thE-w ~ts 
t('p(~1 th(o WCCtUJ..'t' Addition of t'lfrttron' tO tlw d •tomic 
orbito~k ot Uw •toms.. 

In this wq. OW tt .an11hon nwt.11s ~ntnt thto ""''UtiCM"' brttwH'tl 
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Post-Transition /\1\etals 
an chtmesuy.tM ttnn pos;t·transition metal is used to~ ctw uttgOfyolmt"tlllic elements 
to tht nght of tht ttoinw.c>n eltmtnts on W ~todk tK* 

ThHt ~rt two IUMC dffin.t.ons ol .. tr<lnSibOn tfrenwnt• thai Nw *" lniPPMfflt conll.c:t 
'Mth ont~- anocl'lff s-nce Sept~ 2007. 

Accord•ng to the first defin•tlon. tt<Jnsition metals are eler'l"'tnn In 9roup l 
through group 11. 
In this cast. post·tr.msltlon met<Jis indudeall or group 12-
zlnc. udmlum, ~rcury, and ununbium 

According to the ~ond deflnition, transition elements 
~lth~r have an Incomplete d·subs.hcU or have the ability 
to form an Incomplete d·subshell. 
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In 2007. mrtt<Uf)'(IV) Auoride was synthes.ized.[2](l) 
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incomplttt d·subsheU, and ununbium is predicted 
to have tht u~•tY to form a Similar ttecuontc 
con~urat•on. 

In this ca~. posHr<~nsltlon metals include only zinc 
andcadmlumwithingroup 12. 
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Lanthanoids 
AJIIanthanoids are f ·bb:k e-lements, corresponding to the till ing of the 
4f ~le<uon shell 

The lanthanc»cl scriM (Ln) is named after Lanthanum. 

The trivial name- ~r.lreearths· is sometimes ustd to deS<:ri:>e all 
the lanthanoids together with $(3ndium and yttrium. 

These elements are In fact fairly abundant in nature, althcugh rare 
as compared to tile "common· earths such as lime or magnesia. 
Cefium Is the 26th most abundant element In the Earth's ~rust. 
neodymium is more abundant than gold and even thuliu, 
(the least common naturally·occurringlanthaootd) is mote 
abundant than iodine. 

Shell Quantum 
level 
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7 f-Orbitals 
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fl -14 sub-orbitals 

The term ~rare earths~ arises from the minerals from which they 
wete 1so!ated, whKh were uncommon o:xide·type m1neras. 

A«ording to the IUPAC t~rminology, the lanthai\Ofd (prl!\'ic>us.ly lanth.ar,•de) 
series comprises the fifteen e-lements with atomk numbers 57 through 71, 
from Umth.anum to lutetium. 

Tht use of this name is depre<<'lted by IUPAC, as thty are ntithtr 
rare In abundance nor ·earths• (an obsolete term for water-insoluble 
strongly basic oxides of electropositive metals incapab&e of being 
smelt«' Into metal us.•ng late 18th century technology). 
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Actinoids 
Ac<Otd•ng to IUPAC nomtnclature. the .ctlnold (pfev•ou~ty actu"'kff') 
series encom~sse-s the IS chfmiol tltments th.ilt ht betWftn actinium 
and l.awre-n<uJm ~nduded on tht periodic t.lblt, w.th atomic numbfors 89 ~ 101. 

The ~.t•noid S«f~ dtt•vtS •U ~mt from tM first etff'Mt'lt '" tM sttits,. 
aclinium. and ult•INttfy frotn t~ GtHk Ol(ft( £,lk1•1l. •r'l; re-fle<t•ng 
thttittnfonU't~tMty. 

The .KtlnOids di~ leu Slti'IILit•IY N'l tlwtr ctwmic.at ptop«~..s than tht 
1¥\tha.notef sef1ie'S (L.n). txht).tltlg I wtdfof Q. of OXIditiOf'l S\it~ wf'Mch 
inl~ ted to conlu110n JS to w~twf .ctnurn. thoftUm. and lKanium 
should~ con~rfd d block ee.m.nt,_ AJ ~bnoids ¥e ~~. 

Shell Ou.Jntum 
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Onty thonum ind uran•um occur Nturally in the tatttfs crust 1n inythlng 
mort-t~n ll~t' qu.lnt•ltH. Ntptun•um and plutonium~ been known 
to mow up NIUtilfy •n trKt 1mounts In u~•um orH as 1 resutc of de<o~y 
01 bomb,rdn'ltnt. lM '"""''"'ng .ctllt'IOtds wtte d11<owred in nuclear 
f.aUout. 01 ~t synthtiiztd in pr¥t11Cit colidfts. 
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Tetryonics 53.113 - Ununtrium atomic config
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Tetryonics 53.114 - Flerovium atomic config
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Tetryonics 53.115 - Ununpentium atomic config
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Tetryonics 53.116 - Livermorium atomic config
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Tetryonics 53.117 - Ununseptium atomic config
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Tetryonics 53.118 - Ununoctium atomic config
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Tetryonics 53.119 - Ununnenium atomic config
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Tetryonics 53.120 - Unbinilium atomic config
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Chemical element bonding 
All Deuterium nuclei pack in hexagonal patterns 
to form larger atoms & molecules 

.......... 

' 
'-. I 

\ I 
:------< 

s1 

~6 
--------( 



Tetryonics 54.02 - Allotropes

Copyright ABRAHAM [2008] - All rights reserved 342

Periodic Table Atomic configurations 

252 Li 0 
189744 

382,128 - . ..... , ~ ...... ,, 

-'II >!ropes art difjtrtnr srmcruralforms of rht "'"'' tltmtrll and ca11 ahibir quire dif/trenr flty>.cal prol"'rllts and chtmr<al bthav 

Allotropes 

504 

The Periodic Table, although useful in identifying Elements 
via their atomic and quantum numbers, does not refte<:t all the 

charged topologes that Deuterium nuclei can form as they combine. 

Variou; atomic configurations with the same Tetryonic charge. but differing in their final 
mass·Matter topologies and properties can be formed · they are the Allotropes 

C r2 
11.Me 

Some of the more plentiful chemical elements form this way 

504 ,.,.,., 

270,072 - .. 

Carbon 
c 

11.9968 

504 
2)2 2)2 

-
[ 

Protons 24-12 J 6 Neutrons 18-18 U'i) 1 [

Protons 6 NC!'Uttons 
tlf<trons ~Mrons 0.12 

Lithium 
252 Li 
126 126 6.1615 

Oxygen 
0 

15.995 

360,096 
i.lblbiSIOl7t l61.a 

c 
12.6493 

2~·12 J 
18-18 U'ill -2 
0.12 
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Allotropes are elements created From the same 

number of Deuterium nuclei as period ic elements 

but possess a differing mass-Matter topology 

a 
same compoMnt charge 

336 
168·1681 

Berylhum 

8 

183.756 

differ~t Matter geometties 

M 
The varying material geometries allows 

what is the same chemical element 

to possess vastly different bonding points 

and chemical attributes 

336 
'168-168' 

Be 
8.3241 

187,392 
(1.382:248.11('>26lg! 

Allotropic geometries 
[charge vs Matter) 
3 2 0 2 3 

IKl .......................................................................... 8 
@ ................................................................. , ........ 7 
~ ................. . ........ . ................ 6 

@ 

[/ill 

(iSd 

1!, 

!)[ .. 

fl ~ IJll ~ IJll ~ fl 

Some element allotropes have different Maner topologies 
that persist in different phase-s 

5 
4 

3 
2 

336 
'16S.168l 

Beryllium 

8 

Allotropes vs. Isotopes 

Isotopes are elementary atoms 
with the same number of nuclei, 

but with differing energy levels, 

1·csulting in different mass-energies 

210,384 
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504 c 
252· 252 12.6493 

14,688 
o.6077G.V 

Carbon A11otropes 
C.atbon Is capabl~ of forming many .lllotropes dve 10 Its va~ncy. 

Well known forms of c11rbon h'clude-; 

Carbon 
Diamond 
Graphote 
Graphene 

Amorl)hou> carbon 
BuckminsterfuUerenes 

Carbon nanotubcs 
Glassy carbon 

atomic & diatomic carbon 

504 
254·254 

c 
11.996 

270.072 
I energy l"'el 

Tetl')'onlc theory affords us lhe ability 
to model the charged rnasH~~e<gy geometrtes & 
3D Matter topologies of each element along wtth 

Its bonding points 

504 

270,072 
.. ~-a>fq 

504 c 
Gnphene 

has a unique 

c 
11.996 

It also allows for lhe 
calculation of the molar 

rest maSHnergy geomelly of 
any Matter topology 

Ground 
energy level 

Q • RE 

• • ITD p Ofbllal &mlngel r lent 
C12 

Ground 
energy level 

carbol>-14. 
• radloac1M Isotope of carbon wtth • haNfe of 5,730 years, 

Is u5ed to find the age of t'ornlelly IMng things through 
a process known as ndocarbon da1lng. 

In 1961 the International unions of physicists and dlemlsls 
agreed to use lhe mass of the Isotope carbol>-12 

as the basis for atomic weight. 

of Its eleclroo IS 

IRl 8 
@ 
IP> 6 
@ 5 

4 
3 
2 

~ 1 

f'ON9Y 

level 

• • 
M • KE 

f I 

[n] p6 
.......... M 

----- 19.355 - - • 6 
6 
6 

16218- 6 
ISO'JS 6 - .... 18 6 i. 

' 85 6 
------ U.t)96 6 

5 J 

uy. K dfo¥oted to their nudy. 
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Graphene 

Graphene is at so an allotrope of carbon. 

Its sttvcture is one~atom·thick planar sheets of 
sp2·bonded carbon atoms that are densety 

p.xked in a honeycomb crystal lattice 

Graphite 
Tht mineral graphite Is an allotrope of carbon. 

Unlikt periodic table carbon (diamond!. 
graph itt Is an el«:trk:al conductor, 

a )Cmi·mctel. 

And Graphite is the most stable fOtm of carbon 
ur\dt'r standard conditions. 

Graphite has a la)'tf'td. planar structure. In each layet, 
the c~rbon Moms ;He ,)u3nged in a hcx,)!Jonall,-,ttict 

Graphite electrons can act as atomic bearings 
between the planar sheets of graphene 

Tetryonic modelling of C12 atoms 
reveals two pttdtif\9 d<"nsiti~ 

can occur between graphene atoms 
as tMy form graphite she-ets 

Unlike periodic carbon w here electrons are 
tightly bound, graphite is highly conductive, 
w ith electrical energy being propagated via 

t he electrons & their KEM fields 

·~-.. s>,z:r= 
- 1 - - - - 1 -

Graphene electrons are loosley bound to 
the top of the Deuterium nuclei 
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Carbon Nanotu bes 
Carbon nanotubes {CNTs) are allotrope-s of c.lrbon 

with a cylindrical nanostructure. 

C12 

504 c 
11.996 

"~"" ~tgyifWI 
270.072 ·--..... 

Large molecules consisting only of carbon, known as buckminstedullerenes, 
or bu<kyballs, havt rcc:cntly been d1S<ovcre<S and are currently the subject 
of much scientitic interest. 

A single buckyball consists of 60 or 70carbon atoms (C60or C70) 
linkOO together in a structure that looks like a soccer baiL 

They can tr<lpothEr atoms within their framework, 
appear to be capable of withstanc:hng great pressures 
and have magnetic and superconductive properties. 

They can be thought of as a slleetofgraphite 
(a heX3Qonallntice of carbon) rolled into a cyhndet. 

Carbon nanotubes are the strongest 

and stiffest materials yet discovered 

Maybe the most signifK:ant spin·off product of fullercnc r~arch, 
leading to the discovery of theC60 ·buckyball" by the 1996 Nobel 

~ 
t: 
~ 

,....!:: 
0.. 
ro 
1-

c.;1 

PrlZC laureate-s Robcft F.Cutl, Hafol<l w. Kroto, and Ri<hard e:. Smalley. 
ate nanotubes based on <arbon or other elements. 

These systems consist of graphite la)'l'fs seamlessly wrapped to cylinders. 

Excitingly, Te!Jyonlc theoty points dearly 
to the po$$1blltty that organo-carl>on nanotubes 

can be created 

Where C36 periodic carbon could be used 
lnsetad of conventional C12 graphene atoms 

Carbyne 

C6o 

284,760 
·~-"• 

14,688 
~~ ... 

Naootubesare members of the fullerenestructural fam1ly. 
which also inctudes the spherical buc:kybatls.. and the ends 
of~ Nnotu~m;,y bt <3PP«< with~ hc-m;sphcf'e of the 

bock)'OOU ~trvcture. 
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Periodic (C6) Ca•boo 

Diamonds are renowned as a matetlat with superlative pt¥sJcal qual•ties. 
most of which originate from the strong fascia bonds between its atoms. 

filled n(C7J Carbon diamond lattice 

Diamonds 
are a metastable allotrope of carbon, 

whcr~ th~ <arbon atoms art• arranged in 
cubic<rystal structure called a diamond la"i<e. 

The chemical bonds that hold the carbon atoms In diamonds together 
are stronger than those in graphite. 

In diamonds. the boods form an innexible three·dimensionallattice, whereas in graphite, 

Ionise<! (C6) Ca<botl 

Most natural diamonds arc formed at high temperature 
and presslre at depths of 140 to 190 kilometers in the Earth's mantle 

(r~sultirg in the loss of ~ewons fOrm bound positions, making 
them poor conduc;tors<ompared tograhphene atoms). 

Organo·Carbon 
biological mole<Uie 

the atcms are tightty bonded into sheets, which can shdc easilyovet one another, making the overall Slfucture weakN 
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Oxygen Allotropes 
Th('fe cne ~r~l known allotrop.. of o;.;y< n 
The most fclimih.Jt ·~ mol«ulilr o•yqf'n 1021. pttwnt •t Sl9ftif'K.ant l~ls 
'" brth's .at~ md al-so known as d1oxyqcn ot tnptt oxY9ffl 
Another •s tht highly rN<h~ ozo.-.. (011 

Others NXfudc:o: 
At()mi( OXygttl 101. • ff~ r~lul) 
Singlet oxygoen (Ol filthtt' ol two mtt.l\1~ ~t~ of molt<ullt Q:l)'()fn 

Tetr.oxygtn 104 ~ mtt.HUiblt form 
Sortd ox~ f"XiJhng 11"1 SOl vmovsty <olo«d pN:~ o1 ""*h 
one b 08 .lnd anoltwr one rMt.IIIIIC 

Alomoc OxY9f'1 oloo """"bond> ••1lly with Hyd<ogon 
to <tei't~ Hydroq ,orom,_-rvtc. 

OH 

720 
36~36o 

1,344 

1,344 
(672-672 1 

03 

2,016 
1,008 1,008 

All charge fascia interact 
and bind where possible to form 

neutral (.h~mlcfl l hond~ 

03 

2,016 
1.008· 1,008 

04 

2,688 
1.344-1.344 

04 

2,688 
( 1.344-1,3441 
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l..l6o -

741.996 .... -... 

I 
6 b. 

p ...... 

66.816 _.., 

p2 
65.920 

Phosphor Allotropes 
El~mental phosphorus can exist in several allotropes; 
the most common of which are white and red solids. 

Solid violet and black allotropes are also known. 

Gaseous phosphorus exists as diphosphorus 

1?"-n 
630 

2,520 
1,280-1.260 

and atomic phosphorus. 

1,260 
630 bJO 

The diphoosphorvs J11otropc (P2) can be obta1nNI normally only 
under extremetondltlons (fOf example, from P4 at t 100 k(ltvln). 

NevE-rtheles_s. sorM advanct-ments wereob·ained in gener.1tln9 
the dtatomte mote<uJt •n homogtnous solution. under notm•ll 
<ond•bOOS w•th tht us.(' by SOME' transat;o. met.) I compltx('S 

(b.~ on fOf t•.tmplt toogsten ard niobiUm). 

1,260 
b,\0 -U;jO 

260 
J(>b30 

197.760 

7,560 
3-780-3.180 

630 630 

6 o-630 

81a<k phosphorv~ Is tht th~rmodyl\anucally stable form of phosphorus 
at room tem~rtlturc Md pressure.lt is obtained by ht31h'9 white 

pho$phorvs und~r high prMst.tes (12,000Jtmosphcr<'S). 

In apf)l'arilnct, propff1ies and structure it is veryl1kc grdphil(l, 
being bl.a<k and ftaky, a condue10r of E-le<tricity. and Nvln9 

pudtt"rtd st\Hts o~ linked atoms 

~oo 
J0-630 
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Sulfur Allotropes 
2,688 
1,344-1,344 

s -

S2 
disulfur 

S4 
tetrasulfur 

Charged fascia interactions 
between differing elements 

result in th~ familiar 
chemical bonds 

There are a large number of al lotropes of ~u lfur. 
In this r~spect. sulfut is S«ond only to<arbotl, 

cyclo-hexasulfur 

S3 
trisulfur 

4,032 
'2,016-2,016 

Sulfur [like Carbon) 
can form Chains 

01- Ring curnpuunJs 
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lsotopes 
In addition to forming varying allotropic elements 

Atoms can also absorb energy directly and create 
numerous elemental isotopes as a result of their 
differing nuclear energy levels 

7 

~~6 
© 5 
Rf~ 

fM 4 
~~ 3 

Shell 

0 Hydrogen 

Element 

1 
2 

10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 

Neon 
Sodium 
Magnesium 

Aluminium 
Sill eon 
Phosphorus 

Sulfur 
Chlorine 
Argon 

Potassium 

Calcium 

22,S12 

Oeuterium nucl~ with bound photo-electrons form qumtum·S<ale synchronous converters 

24,384 26,352 28.416 30,576 32,832 3S,184 37,632 

~ 

@ 

~ 

© 

fM 
L-..41 

ll 
~ 

Shell 

It Is the Increased nucleonic energy levels that creates isotopes 
(not extra Neutrons within an atomic nucleus) 

Most isotopes are considered 
to be radioactive as a result of 

the nuclei seeking to release excess 
energy in the form of photons of energy 
or particles with high kinetic energies 

The energy level of Baryons determines the KEM energies of photo·electron.s bound to them 

L<wl 

8 

7 
6 

5 
4 
3 
2 

1 
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Carbon lsotopes 
It is widely held in the scientific community tha: 
Carbon-14, 14(, or radiocarbon, is a radioactive isotope of carbon 
with a nucleus containing 6 protons and 8 neutrons. 

It is in fact a nucleus comprised of 6 deuterium nuclei 
[with 6 Protons, 6 Neutrons & 6 electrons) 

The mistaken belief in 'extra' neutrons being prE-sent in the 
nucleus stems from the fact that electrons and protons 
combine in equal numbers in the atomic nucleus and 
historically attributing the mass in excess of this as being 
the result of the mass contribution of 'extra' neutrons 

Tetryonics finally corrects this erroneous assumption 

c. 
6 Deuterium 

nuclei 

Carbon 12-14 

C1 2 
11.996 

There are NO extra neutrons (in excess of the 
element's Z#) in the nuclei of atomic isotopes. 

The measured 'excess mass' is the direct result 
of the raised quantum levels of the Deuterium 
nuclei that comprise each atomic element 

And is compreletely accounted for in Tetryonic 
theory by calculating for the total rest mass­
energies in each elementary Matter topology. 

The'extra' mass historically attrtibuted to neutron 
numbers above that of the elemental number 
are now reflected as stored kinetic 'chemical' 
energies as they always were. 

ALL elements & isotopes have equal numbers 
of Protons, electrons & Neutrons 

KEM diff 02 

neutron # 

n l 

0 

n2 

22,248 
.98 

Quantum levels of atomic nuclei 
contribute to the molar mass 

{Isotopes are higher energy nuclei] 

n4 ns n6 n7 n8 
339,840 365,112 I 391,392 418,680 446,976 

45.504 
2.0 

69,768 
3.1 

95,040 
4.2 

121,320 

5-4 

148,6o8 
6.6 

176,904 

7.8 

This applies equally 
10 all a1omic nuclei 
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Electron Configuration 

[n] pl 

504 

Atoms store mass-energies 
in their standing wave Matter topologies 
and release it via radioactive decay paths 

It is increased kinetic energy level 
geometries that create nuclear isotopes 

(not extra Neutrons within a nucleus) 

504 

176.904 
17,862.4 Neutroru] 

(7.3lo9WVj 

504 

504 

Shell 

~ 8·-------
@ 

~ 6·----- --
@ 5· 

00 4 
wn 
1!. 2 -~ 1 

eoetgy 
level 

504 

MOia.meM 

- - 19.855 --. 6 

6 
16.218 6 
15.095 6 

"' 6 
12.<)85 6 

- - 11,996 - - • 6 

~ 
~ 

:;; 
0. 

:s> 
v 
~ 

z 

22,500 
[1 Neutron] 

(930-97 MeV) 

Kinetl< ma$$--tnergy geometries 
stored in 30 Mt~tter topologi~ 

Is reiN sed as (hem I~ I e nergies 

Deuterium nuclei with bound photo-electrons form q~ntum·scale synchronous conveners 
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N 
14.8118 

333.444 
fU6$4'$6l$1$ ~J6 "c 

~Is lnaoosed Nudeol*: energy lewis that aootos Isotope$ 
(not"""' Neutrons wfthln anyelemeullly Nucleus) 

Nitrogen Allotropes 

& lsotopes 

588 
"294-294 

315,084 
' 2.Jl413•l774 (' 26 ktt) 

N14 
13.996 

Ground energy 

lc..-elnudc:i 

Nitrogen gas 

The charged mass-energy geometries of 
differing allotropic topologies 

create various chemical 
bond points 

36,720 

Isotopes are created by Increasing 
the number of Planck mass-energies 

stored In the standing-wave geometries 
of chemical elements 

Shell 

0 5 
N 4 
M3 
L 2 

energy 
level 

1 • 

15.Q<J 7 

13.996 7 -
7 

6 
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672 
JJ6-JJ6 

360,096 
l t>'tl>l~t &I.e 

Q 

M 

672 
331>-336 

' ns2p6 

RE 

This OXY9tft f liolrope"'s nu<~ •rr•ngt~t is very $t,)b&e 
.1nd inertlik~ Neon (due to lti tillt<l ,p tlectron Oftitals) 

672 0 21 672 
336-336 20.825 336-336 

468,816 ... 

17.313 

672 
331>-336 18.690 

0 2o 
20.127 

420,768 ~1._.&-''-"\ 453.120 
)II\ \NI)(o() t 26 " ).).Jl).l l.h 1\ ~ 

Oxygen Allotropes ............ 
R 8 - - - - -4 itiiff:i :16.473 - 8 

& lsotopes Q 7·------ .. .. @,.j:fjt.+ --24.797-- 8 
p 6 - - - - -4fji:fi+ 23:18t -. 8 

672 0 0 5 81:1!:!1+ 8 ~ .,.,. - 20.825 ... ., .. ~ 

N 4 +kjifl,i 8 iS. 
20.127 

v 
M3 - ... 8 

, 
z 

L 2 - 1731 8 
K 1 -~!·!·~~- 1$.995-. 8 

382.128 22,03> 
encorqy 8 

,..._,.., ... '-
·-~ 

,..,.,, 

Th4!'rt! 4!'xists an allotrope of Oxygen ~Is lnaeosed Nucleonic; energy lewlsllllt aeotos 1soCopes 
formed when 8 nud~ com~ne in • (notectro-wfllhln I Nudlull 
single lewl SP «bltal Jtt~t 

672 0 24 672 0 26 
23.181 24.797 331>-336 26.473 

J6J,76o 235,872 
7 """-- ,.....,._ 
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Cl 'jJ 

Gaseous Liquid 

The Natura1 states of Matter 
(room temperature) 

El~'l'l~nts aJ)S)ear in their natural phase at toom temperature as a gas.ltquid. soltd or syntheti< 

As energy is added or removed from any element's 
charged Matter topology or thei r baryonic KEM field geometry 

their phase states & Brownian motion changes 

So1id Radioactive 

At iJ 

The halogen element family 
provides a great example of all4 states 

of Matter at room temperature 

At the high energy ext.remes 
exist the Plasma states of Matter 
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Chemical bonds 
A chemical bond Is an attraction betw~n atoms that allows 
the formation of chemical substance-s that contain two or more atoms. 

C' >n'ni 0 

It is usu.llty tiught tNt blsed on ekctron sharing principles a slng'e bond contains 2 paired eleocltons.• dovble bond Ns 4 ~I«Uons and~ tuplt bond has 6 shared electrons 

Teuyonlc geometry provides an advanced quantum topology for all atoms and compounds that Is superior to the older Lewis diagrams and even molecular orbital theory, 
faclllunlng ll clear understanding of the quantum geometry of each element. its nuclear bonds and elecuon Shllrlng In llll compound :hem leal structures; 

dluny with the t.QIC & valcnt.c c lauun cunflgur.ttlon~ & lrnerd<:tlve el~trlc ch<~rye (dltd.t bon<.Jiny f,.IU)ItiUn) fur Cdl;.h (.Uitl~umJ lfCdtctl. 

ethane 
[C2H6] 

1 
elhene 
[C2H4] 

ethyne 
[C2H2J 

6 valence eleretrons 4 valence e'e<trons 2 val.ei\Ct el« trons 

6 

2 

2 
3 

Valance elecuot IS also play an Important role In delermlnlng the strtt 19th of cflemlal bonds 
s 4 
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All charges 
seek equilibrium 

The Forces of interaction 
can be attractive or 

repulsive 

H20 

Van der Waals Forces 
Van derWaals forces include attractions between atoms, molecules, and sud aces. 

They differ from covalent and ionic bonding in that they are caused by correlations 
in the fluctuating polarizations of nearty particles 

O=C=O 
116.3 pm 

HH H o+ 
'\ I 

Vander Walls and London forces 
are the geometric fields of Interaction 

between charged Matter 
topologies Q11 111 111 1H- Q 

/ o- o+ s-
H 
0+ 

Residual interactive 
bonding force between 

the charged fascia 
of atoms 

This is considered to~ the only auractiW intermole-cular force present ~tw~n Mutr<'ll atoms 
(e.g ... a noble gas configurations and charge neutfal atomic topologies). 

Without london forces, 
there would be no attractive force 

between noble gas atoms, 
and they wouldn't exist in liquid form. 

HCI 

C02 

Resulting In the 
creation of larger-scale 

chemical compounds and 
molecules 

o+ s- &+ s­
H-CI- --- -H-CI 
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BeCI2 

HCHO 

Hydrogen Is a 
'free radical' atom 

whose energy can be 
changed to facllltate 
chem'cal bonding 
between elements 

Lewis Structures 
The lewis structure was named aftcf Gilbctt N.l<!'lvrs, 

who Introduced it In his 1916 artlclt' 
The Atom and the Molecule. 

Lewis structures, also called Lewis·dot diagrams, 
are diagrams that show the bonding between the atoms of any molecule, 

diUJ lilt:' lone f.Jdil::. u( dt:<..ltU/1!'. llldlllldY t:Xi::.t ill lite IIIUh::(.Uh:. 

Uns drawings csn bs ussd to dsp/CI mo/BCU!sr gBOm6lty: 

:Ci-ae--0: 

Ber)1Num 
Clidlloricfe 

BeCI2 
tlnesr 

Borane 
BH, 

trigon"' ptsnor 

H 

j;,H 
H \i 
Methane 

CH.. 
t9/rllhsdrlll 

,...N,,H 
H H 

Ammonia 
NH3 

tngonlll 
pyrimld/11 

Also llf'PIIss to mclsculss with munipts bondng: 

methanal 
(formaldehyde) 
tngonlll ptsnor 

Carbon dioxide 
JintJN 

H:c::c:H 

etllyne 
(ac«ylene) 

lmlll/lr 

•· o·· 
H' 'H 

WIJI.er Hy<totluoric 
H,O ecid 
bBnt HF 

lm~~Sr 

H H 
;c=c: 

H H 

ethane 
(ethylene) 

l>olh CNbonS ore 
tngon/11 plsnlr 

They are similar to electron dot diagrams in that the valence elecuons in lone paits ate teptesented as dots, 
but they also contain lines to represent shared pairs in a chemical bond (single, double, triple, etc.). 

single double triple 

fascia bond fasc ia bonds fascia bond 

+I- :<- +'[ if 
It is the electric field fascia of baryons that facilitates chemical bonds 

T~lc geometry uses the 
dlarged geometry of""' 
element fascia themselves 

_/ \.._ 
to show the bonds and 

dluge Interactions between 
dlfertng elements .. they 
loon larger compounds 

'r as \Yeti as the actual final 
quanrum topology of 
compound elements 

androolecules 

HF 

C2H4 
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Atomic bonds 
All atoms, elements and compounds 

seek stable core energy & configurations 
where their electron orbitals are filled 

Hydrogen a bonds 
Outwrdr n t tf •bd1o 
F J 1.gbtw.nn uls 

-

Mol<eul•r T( bond> 
Inward recieving bonds 

c.Jpable of accepting Hydrogen 
or extr.1 orbit.ll elctric fasci.l bonds 

Bonds liU in ord(.'fOf orbitdillll ng 
i('pl-6.dl-10 

Nitrate and Carbonate Ions Core electron configuration 
u. ~· 

' « ' ~ 

..., _.. 
~..,.,._,..._..., 

cr• .. m• hi~ IOPOIOgy 
wNch setlu 10 ,., p6 oron. 

tn ordfr 10 INCh a ~bit C'l«t onl( 
conhgur.Jtlon 

Covalem bonds 
n b fl 

rom. JCC ~· ne tn 
"!''f<ha 1m r 6ng In 

tUblt-tolc<troNc conflgurlt!Otls 

Ionic bonds 
Extra·orb•tJI bond•nq between 

rl('m{'nt\ and compo4.1nds whe-re 
element ch.noe attract•on Is the 

predomlnoent m«hanlsm 
wilh e"e<trons sharing tt>sultlng in 
~t•bft' electronic conhgurdtions 

NaCI 

HC03 - .. 
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S1 Atomic bonds 
pi p2 All atoms, elements and compounds 

$2 seek stable core electron configurations 

p6 
where their electron orbitals are filled 

Hydrogen Bonds 
Outward ptesent1ng electic fascia bonds 
Facilitate bond•l\9 ~tween molecules 

Nitrate and Carbonate Ions 
h.w~ Ntvivalcnt cle<:tron 

configurat•OtiS (lsoele<trl)(liC) 

Molccul•r bo11ds 
Inward recteving bonds 

capable of a<ct>pting Hydroqen 
01' e.xtra Ofbttal ekttic fascia bonds 

Bonds flll in order of orbit.JI filling 
itp1·6,d110 

Core electron configurat ion 
Unreactive (non·valence} 

electron conftgur.uion 

OH 

H)dl ... lde bondo 
Oxygen·Hydrogencompound 

creates a halogen-like geometry 
which seeks to fill its p6 orbital 

in order to reach a stable electronk 
configuration 

Extremely rea<ttve 

Covalent bonds 
lntra-orbitdl bonding between 

elemfol'lts and compounds where 
cl«trons exch<ln~ is tht> main 

me<h.Jnisism resulting in 
St.)ble electronic conftgur.)tiOns 

Ionic bonds 
Extra-otbttal boncl•ng between 

e-lt-m(!nts and compo4,1nds where 
e-lemtnt char9t aurachon is the 

predom nent mechanism 
with electtons sharing resulting In 

stable electronic configurations 

NaCI 

HC03 
8l.(arbonate 
;oo 



Tetryonics 55.07 - Filled atomic orbitals

Copyright ABRAHAM [2008] - All rights reserved 362

<11')AC)CI ...... "~ .. 
[He] 2s2 2p6 

2 

Ar ·-~ll .... 

~r.g 
.Q~ 

~9'H90 .. , .. - --
[Ne] ! 

10 
3p6 

}.OJ I Kr '- U.lo•N 

0 4s24p6 

L 

N 
0 
p 
Q 

CORE ELECTRON 
configurations ls2 2s22p6 

ls2 2s2 2p6 
ls2 2s2 2p6 3s2 3p6 3dl0 ·'•' ·.: 

ls2 2s2 2p6 3s2 3p6 3dl0 4s2 4p6 4dl0 Ss2 Sp6 
1 s2 2s2 2p6 3s2 3p6 3dl0 4s2 4p6 4dl0 4fl4 5s2 Sp6 SdlO 6s2 6p6 

ls2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4dl0 4fl4 Ss2 Sp6 SdlO 5fl4 6s2 6p6 6dl0 7s2 7p6 

(He) 

[Ne) 
(Ar) 
(J(r) 
()(e) 

[Rn] 

!Uuol 

The term "core electrons" or "noble gas core" refers to the electrons within the atom which have the 
same electron configuration as the nearest noble gas of lower atomic number and contain filled s8p orbitals 

'Nobel Gas' configul'ltlon 
full s,p orbi!Jis 

F=o=;;\ 

'CON eledron' s l 
configlnUons electrons not In 

are plti«<t In pl p2 filled or complete 

enrrgy lewis atomic orbitals are 
L[2]. l7JQ s2 valence electrons 

p3 p6 
.OCT'ET" 

No valance 

Using core electron notation greatly reduces complexity of 
the electron configuration notations of larger elements in the periodic taole 

(Ubi l s2 
llO 

. ,. _ __ .....,k.l0 4s24p6 Ss2 • 5p6 . Sdl06s2 6p6Sfl4 6dl0 7s2 7p6 8s2 
2 8 11 32 32 18 8 2 

They are the electrons in the inner part of the atom that are not valence electrons 
and therefore do not participate in bonding 

[Uuo] 8s2 
118 

l .4)llMJ8 ..• 
[Kr] 4<110 Ss2 Sp6 ,. 

[Xe] 4f14 5d1 0 6s2 6p6 
M 

[Rn] Sf14 6d10 7s2 7p6 
86 
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Reactive 

' 
s 
~ ao.a 

Core electron configurations 
Core ele<:trons are the electrons in an atom that are not valence electrons and therefore do not participate in bonding. 

Elements with more 
nuclei than the core 

configurations are reactive 

@ 

@ 

j 

00 

\ ~ 

Reactive elements combine 
with other elements seeking 
core electron configurations 

p p 

HeHum 

Nobel gases are found 
amongst the by-products 
af unstable element decay 

Ununoctium 

Radon 

I Xenon 

Argo~ 

Neon 

Noble Gases have stable 
Inert electron configurations 

(oore electrons] 

Inert 

8 
' 

. 

. 

R6< 
(90 
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' • 
H~ium isa 

vnlque nobl~ gas 
in that it only has 
fill«! s·ofb.itats 

sugg~sting that it 
be more appropriate 
to designate it as an 
alkaline earth gas 

1..876.176 -·-
[- ~") 36 _ ..... •1"" 

......... 111'11 

e 4.536 
2 -~ ,. 
5 
"' "' e 
0 
v 

~ 
t -.; 

" .. 
0. 

"' " "' "' 
2.92.S.2SIS -....... 

[- ~") S4 _ ,.'111: • • -s __ _ ,,_ 

g 168 -~ , 
$ 
8 
e e 

.>! 
~ -:!1 
"' 

90.02•1 ·--· .... 
[ ~ "" ) 2 - ..... •1 - ··' 

Kr --

2S5.744 -·· 
~· 

10 ~·24¢ 

Xe -

c$) 

t: 
0 ..... 
0... 
>-, 
1-
~ 

t: 
0 
t: 
Cl) 

X 

~I 4<1 10SdSp6 

He - I !~~ , 
Ne .... t: 

0 
QJ 

z 
f 1,5 12 Ar t: ,.,. - 0 
]. b.O 

1-
i <C f 

I 
0. .. -

v 

l 
a. .. 
~ 

i ~ ag 
~ I 

2 

10 
18 

36 
S4 

86 
118 

... A .. ._ .... 
c- "'J 18 - ... .- •1· 
- ·~ "' [- "" ) 10 - .... •1·:1 

-· ··~ 

The Nobel Gases 
arc nvclei whose ele<tron orbitals afe completely filled 

(and consequently have no valence electrons for bonding) 

1S2 :ls22p6 
1S2 2s2 2p6 

1S2 2s2 2p6 3s2 3p6 3d 10 4s2 4p6 
1S2 2s2 2p6 3s2 3p6 3d10 4s2 4p64d10 Ss2 Sp6 

1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p64d10 4114 Ss2 Sp6Sd10 6s2 6p6 
1s2 2s2 2p6 3s2 3p6 3d104s2 4p6 4d 10 4f14 Ss2 Sp6 SdlO Sf14 6s2 6p66d10 7s2 7p6 

(He) 

INeJ 
IA1l 
f.Krl 
()(e) 
[Rn) 

(l)uo) 

All nobel gases have filled electron orbitals creating inert. chemically un-reactive elements 

The noble gases are a group of chemical elements 
with very similar properties: under standard conditions, 
they are all odorless, colorless, monatomic gases, with 

a very low chemical reactivity. 

Whilst some of the nobel gases are often termed core electron configuratiors 
the large elements also have filled d & f orbitals in them 

The six noble gases that occur naturally are 
Helium (He), Neon (Ne), Argon (Ar), Krypton (Kr), 
Xenon (Xe), and the radioactive noble gases are 

Radon (Rn) and Ununioctium (Uuo). 

82;!' 

('!t'l ' . 

[- M) 86 - .•.• • , .. .... _ .. , 

[- ~" ) ns - ..... . ,., 
-·- ··~~ 

88 
Nobel gases all have 
inert <Ore sp electron 

configurations 

(Xti 4!14 Sd l0~6p6 
• 

[~ Sf 146d 10 7t.J7p6 
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Molecular Bonds 
Hydrogen bonds 

, bond between a hydrogen atom A weal(. primar'lty ele·wos.tat•C, . element in a given mole<u~ 
bound to a highlyelecuooegall;ive atom in another m<*X:ule 
and,) S«Ond hghlyele<trC)(leg 

Oiatomoic bonds. are fasc:ia •ntetactlons betw~n 
molecules. With the same nuclei number 

(01. F2.12. (121 

"'"iJ~I 
Strong rol'\:< 

Sigma bonds 

PI bonds 

Molecular bonds 

F>tt'Til.!hwJ 

[\1 ch #f!•'i 

pS I <.1 ~ :Sl.ibll' l!IC"rt .A"fi~ 

~:~~··-· 
~~ p6 

A molecular bond Is an attractive force bet~ ~let 
that allows two or mOte e.Jetnents.OI atoms to com ne 

into a. Singulat, complex compoynd structure 

Water 
Molecules 

Oxygen 
Molecule 

Carbon Dioxide 
Molecule 

Tetryonic 
mass-energy geometries 
& 3D Matter topologies Hydrogen 

provide for the modelling 
of even the most complex 

chemical bonding 
arrangements 

1Jishexane 

Molecule 
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Covalent bonds are chemical links between two atoms in which electrons are shared between them. 

Sigma bonds are covalent bonds 
funned ll'f direct 0\/ellapptng of two 
adjacent a11>m's ~orbitals. 

A pi bond Is I covalent bond 
funned between two neighboring 

atom's unbonded p-orblta1s. 

Note: sigma bonds can be formed by 
the bonding of either s·otbhals 

(or tw<> ad ;<Kent !)·orbitals) 

Lewis electron dot diagtams fail to illustrate reality 
in that molecules ~<ist as 3D objects and not as a 

two dimensional systems as shown by them. 

Tetryonic geometry & topologies provide a polar v iew 
of 30 atomic nuclei that can be viewed as an exact 

repres~ntation of what a molecule & its bonds 
would look like when viewed from above. 

Sigma & Pi 

cova 1ent bonds 

TM single electtons from each atom's p orbital 
combine to form an electron pair creating 

the sigm<l bond. 

Double and tripe bonds between atoms are usually made up ol 
a single sigma bond and one or two pi bonds 

1t- (j- 1t 
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Alkali Metals 

531,996 
)-9JA09-t-~S o-261.cJ 

3 

~ 
@ OHO.OO 

~ 
@ 

~ 

~ 
[!, 

~ 

2 

Na 
23.$317 

36.864 
[~WV 

0 2 3 

•••••••I• ·••I• ..... ••) •• ·•••·f•••·• •I 

8 

7 

6 

5 

4 

1 valence electron 

[Ne] 3s1 
10 

.;. 

" 
2 

Atoms with more ele<tron$ than a clo$«1 shell are also hi9hly re.xtlve, 
as the ~xtrtl vale-nce e-lectrons ar~ toasily re-moved from 1hat orbital 

(to form a positive lon) 

__. .... 
• 

I t 1Na) : ) 
• --.. 

~ _... 

-+ 
-~ 

it c1 ; ~ 
I • --.... -

Valence electrons 

are the highest energy electrons In an atom 
forming the outermost electrons of an atom, 

and are Important In determining how 
the atom reacts chemically with other atoms 

Historically, the number of 
valence electrons was reflected by 

the element's group number 
in the Mendeleev table 
and formed the basis of 

elemental families 

Terryonic ropologies now replace rile older. 
incorrecr models of valence elecrron configurarions 

wirll rile f1r//3D modelling of all aroms. 
elemems & compounds 

[.zl() are core electron configurations 

providing a superior visual means of 
acwrarely derermining rile energies and posirion 

of any elecrron in chemical compounds 
and derermining rile vale11ce numbers 

Halogens 

846.996 
:t.l .. ~l-1613~ 26 "-1 

3 2 0 2 

·•·I•••• ·••I•••••••· I•· . ••)•••••·••• 

7 valence electrons 

[Ne] 3S2 3p5 
10 .:. 

Cl 
37.82A2 

81,792 
;:,_«fS-tWV; 

3 

8 
•······ 7 

·; 6 

5 

4 

" 
2 

Atoms one or two valence electrons short of a dosed shell are highly reactive. 
d~ to their ~nde-ncy to see-k to gain the- missing valence e-lectrons 

(thereby forming a negative ion) 
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Hydro-Chloric acid HN03 Carbonic acid H2S04 

HCI Nitric acid H2C03 Sulfuric acid 

0 Common Acids 0 
The Atrhcnius d<>finition defines adds as substances which increase the concent(ation of hydrogen ions (H+), or more accurately, hydronium io,,s (H30+), whe'' dissolved in water. 

The Bloosted·Lowry definition is the most widely used definition where acid·base rea<tions are a»umed to involve the transfer of a proton (H+} from an acid to a base. 

A lewis acid is a substance th<lt c.1n accept a pair of ele<trons to form a covalent bond. 

Phosphoric acid H2C204 Otricacld 

Acetic acid H3P04 Oxalic acid H3C6H507 
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Chemica 1 reactions 
Valence Bonds & Molecular orbitals 

valence bond theory focuses on how the atomic orbi~als 
of the dissociated atoms combine io mola<ular formations 

to give rise to individual chemical bonds. 
Hydronium 

A chemlu l r~.x:tlon Is a proc:~s that leads to the transformation 
of on~ ~t or c~m1C<ll s.ubsttnc~s toMOtMl. 

+ 

In contrast. molecular orbital theory 
has orbitals that are designed to cover 

the whole molecule but is mathematically 
more complex in application 

6v-'lt«:C l!'tKtrons \ 211\ll___ ~ 
18 electron stable contigumuon) 

H20 

water 

H30+ 

~~-~0 
water ICI<I 

1 V<lloenc:t ele<trons 11113l __ _ 

(8 toiKtron statltocoofigur.l1.otl) 

!n>:I~-...... -.. ,.D.ol ..... _IO .. HOgoo 

·-·~n>:~--­...... --.. ,. boll-

Hydrochloric add 

Cl-
Aqueous 

Hydro<hloric acid solution 

Tetryonic theory replaces both 
VB & MO theories by modelling the 

physical quantum charge topologies 
and rest mass-energy geometry of all 

elements and compounds 

Valence configurations setk to aeate 
stable filled obital configurations 

n1t5 / \ n1t4 
_J nal 
n1tl - n7t2 
~na2r­
nn3 \ I n1t6 

Building on exisiting electron configuration nomenclature 
t~tf'YOOic theory provid~s a new bonding schema for 
elements and complex compoun:ls alike that is fully 

reflective of the physical quantum charge interactions 
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960 ·- Alka line Metal 

Sodium atom gives up an electron in order to 
create a stable (Ne] nobel gas configuration 

12 

"" 

lonic Bonding 

Sodium atom develops into 
a nett POSmVE charge lon 

OPPOSITES ATTRACT 

Chlorine atom seeks an electron to order to 
create a stable (Ar] nobel gas configuration 1.476 

73l·744 

Halogen 1.464 
7)2..732 Chlorine atom develops Into 

a nett NEGAllVE charge lon 

2,424 
1,2t;i:-1,212 

NaCI 

Household Salt 

Resultant salt [NaCI) molecule 
has a NElJTRAL charge with 
the n3 electron migrating 

to fill the 3p6 orbital 

All atoms and molecules seek equilibrium 
via stable electron configurations 2 

n3 
2 

3 In short, it is a bond formed by the attraction between two ·Jppositely charged ions. 

An ionic bond (or electrovalent bond) is a type of chemical bond that can often form between metal and non-metal ions 
(or polyatomic ions such as ammonium) through elecuostatic attraction. 

The metal donates one or more electrons, forming a positiv~ly charged ion or cation with a stable electron configuration. 
These electrons then enter the non metal. causing it to form a negatively charged ion or anion which also has a stable electron configuration. 
The electrostatic attraction between the oppositely charged ions causes them to come together and form a bond. 

INel 
electron 

<onfiguration 

n2 
1 

2 
1 

2 
1 

:<: 
2 

3 
2 

(At) 

electfon 

1 configuration 
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Valence electron rules 

-.. --=% 

s1 
p2 

s2 

~d --
.. .., - .. -.-..or.lll--ol ............ _ --

sp8 - core electron orbital grouping 
f.'" n q• 1nt •t ch r polo 

provide the complrtt p, ""• 

V.MMce t~trons are the tug Most qu.tntum lf'Vf'l eltctlons 1n 
e-lemen~ or compound •tom nu<lf'l n f'KUU of tht (Oft 

fopS 'noble 9'S ~Iron conhguratlon 

TheyiiiE' ICK.ttC"d In thfo outN mo\1 htlls (~ K 0 orOuanturn 1 71 
mclk•nq th m eo~s1ly toni <I frorr thf' t-ltmf"'tal nuclt>l 

s f ·2 (flt<tron orbital pair) 
p f·l, J·4, S·f /fi«l1'0n or•it•I~Hirll 

d 1·2, 3•4, 5 •6, 1·8, 9· 10 /tltctron orbltolpofrs} 
f 1·1,3·4, 5·6, 1-8, 9· JO, 1 f· f2, 13· 14 (tlt<tron orbturt polrs} 

Valo~nce electron con9l<Jur,1t1ons dlw,,y.,lndudt• \'orbital t'le< trons 
due to their hl<)hl't(IU•lntum k-v('l~ 

Develop«! hom l.w•s dl<'lgrJmc, 
IS u~u.llly only U'>rful fOt' ~ltn1~•11SZ<20 

Neon 
(Hel 2s2. 2p6 

Fluorine 
[He] 2s2. 2p5 
Valence -7 

Sodium 
[Ne] 3s1 

Valence -1 

1Ar1 3d8 4s2 
Valence - 10 

Indium 
JKr] 4d10, Ss2. Spl 
Valence-3 

Krypton 
,Arl4s2. 4p6 

Gold 
[Xel 4f1 4, Sd9, 6s2 

Valence- 11 

Mercury 
(Xe] 4f14, SdlO, 6s2 
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~ «lrt ru~ • ~ chM\Ic.tl N1it ollltumb t ,,., lti<H lh.ot •IOfM 
tf'ndto~M hiWI)'tlvi~C'Mh~•lfiMAN:ttOniM 

t~r vilenc:e-itdli. lhl-m ll'lt k < !lon '' ....... 
Thr"*'K~e-tO .. tnMn-9fOUP ~lllty<l 

nttrogm )'9 oll'ldttiC'~ .. butilho1 ~"~• ~ 

... Ill '*""*' 1«ms. mol« Gl' 10M ~ 10 bfo moiC 
sWIIt wtwn o.e outeri'IIO\I ol 111ft i&utnt MOtM ._..,..,.. 

'**'INI•' sr.w' ~tNt*"' .. --~ ttfcUOM tht 
¥111ncesheewlltnehtnea1 u..m ew~~~tli9hfr 

...... h .. l ............ -

()(" lt:T RU I I 
t'hh lr'INI"'I th,t 4ft(. thtfto.,. • ....tfn( t6ft1JOI'I IWIWfl ltW p wbtl'lril 

\ f\ltod liW IWd ~b«\.11 tf«tffn 90ft tl'lt t ihfll wfll<h 
b«ornn !fico v-*nc~tlh 

AconSCQUMC•oflhe«ttc rukt h 11\1111 mSC)tflltlllly r ~~ 11)' 
IOMng. Gl' tN;Itllq tf«1ront In Oldl'f l!)t<hltw Jl <Ofl'lfllttt! 0( I of 
v,Jif'l'l(•' .. eUr<)l"'\. Rl'.t<ttonol.t!O<llt O((UI) pnm ully In I ...ow~y 

lorde.tlly 4tnd (0\<,tloefltly 

·sep,"*" 
$uf»•Ottll'rS 
/Pl·B/ 

One• I 01111JtN"• tfr«ronf on rroc:W ra. ..,. orflrlh ~ JCOtalt 
att#lolmoJ.f.olt.,....-H«<iw~<IM41w•fG 

4 *"1: G IIIII): ........ ........,~Mif"'' otl.., (I.LJ.4..1.47} .. 
te ...,.._.,., (Pl..aJfiii....,JI(Illnt .. ~ ...,._nlllolllttW"" 

"*-"~t,_.n .Z.I .... S4.14.t JQ. 11-l, II 14 

RW''J r ........ ._~, ..... ,...~ 
w ................... ,......,.. 

Fi11ed electron orbitals 
Once 8 valence electrons are reached a st 1ble valen< coflgurati<fn I!. Cf~.ltt-d 

Once sub-orbit 8 (P7..S) is re-ached sequential valence numbtnng \W•t<~s 
to paired valence numbenng (as per orbital t"MI9 es) 

Valone• numbe<s can be calculated by add ng tho 2 htgho>t •n<>rgy orbitalstogethor 
(and subtract•ng 8 f tM total1s htgher than 8 

.... ....., - --

----cool; 

--bond 

s1 

s2 

·­........ 
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ACID Hydrochloric add is a clear, colourless solution of hydrogen chloride in water. it is a highly corrosive, strong mineral acid 

,.,.,.,... 
H20 

+ 

Caustic 
Soda 

0 Proton 

H30 

-
HCl ~ronlum 

all charges seek equilibrium 
Wilen an acid and a base ore plocod lOgelher, tl1ey react to neutroltoe t11e acid ard base properUeo, produdng a salt. 

HCI(aq) + NaOH(aq) -··-···> N.)(l (aq) + H20(1) 

Sodium 

Na+ 

BASE Sodium hydroxide-. also knO\.,n as caustic soda, or ~. has the- molec:ul.'u formula NaOH t~nd is a highlyc.austic: metallic base and alk<'lli salt. 

~ 

The H(+) cation of the acid combin~s with 
the OH(.} anion of the base to form water. 

H20 

-
combining the free Protons & electrons 

electron 

0 +* 
Proton Hydrogen 

neutralises the •ons and releases energy 

NaCI 

The compound fOtmed by the cation of the base 
Md the-anion of the acid is called a s.'llt. 
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Hydrogen 

A Hydrog~'' bond i~ a c~mical bond in which 
a hydrogen atom of one molecule is anracted 
to an ele<trO(K>9atiW atom, Mpe<ialty nitrog~n. 
oxygen. or ftourine atoms. uwa11y of another mo~ule 

The hydrogen bond is often described as 
<m ~lectrostatic: dipol~·dipole interaction. 

Ho~r. it also has som~ featur('s of covalent bonding: 

Geometric Molecular Topology 
MoJ&ules .:re most often held together with cov<1lent bonds involving single, double, and/or tr iple bonds, 

whete a ·bond· is a pair of el«.vons shared between elemems as they seek «auilibtium 
(anothEr method of bonding is ionic bonding and involves a posiHve cation and a negat ve anion). 

n1tS n1t4 

ncrl 
n1tL --. n1t2 

ncr2 

it is direction<~l and strong. acting eyverinteratomkdlst<tnces 
shorter than that of Win detWaals r<1dii 

n1t3 

All molecules seek 
KEM1cal charge and 
energy equilibrium 

Common nitrogen fu,,ctionalgroups include; 
amines, amides. nitro groups.. imines.and enamines. 

Nitrogen 

Geomerric Molecular Topology is rhe overall arran gemelli of rhe a101ns in a molecule. 
where rhe bonded aroms in a molecule are responsible for derermi.1ing 
rile final molecular ropology of a chemical sysrem of bonded elemenrs. 

As rhe numbers of aroms in molecules increases. rile qumrwm molecular ropology 
of a sysrem grows increasingly complex and catr only be modelled accurarely 

using Terryonic cltarged geomerries 

Mo1ecu1ar Octets 
The concept of the Expanded O<tet <x:cvr$ln any system that ha$ an atom with more than fovr eltctron pairs attached to It 

Most commonly, atom$ will expand their octets to contain a total of five or six etec:ron pair$, 
in totaL In theory, it is possible to expand beyond those number. 

The large amounts of negative charge concentrated in small volumes of spc_ce 
ptevent those largerex:panded octNS from form1ng. 

When a1l atom expa1ldS its octet. it does so by making vse of empty d·Or1>1tills 
that are available in the valence level of the atom doing the expanding. 

The atom that expands its octet in a stru<ture will usually be located in the center of the structure 
and the system will not vseany multiple bonds in attaching atoms to the ccntal atom. 

Oxygen 

The oxidation state of ox.yget~ is-2 
in almost all known compounds 

Oxide$ of Oxygen & oxygen mole<u~s 
are found throughout the range of 

Organic & inorganic compounds 

by bonding together 
and forming larger 
complex molecules 

Compounds of ca,bon fOfm the 'OOCkbones· 
of Organic & inot"gank compounds 

Carbon 
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48 
[24-24] 

H 

96 
[48-48] 

1 Proton 
t electron 

Hydrogen Is a 
'free radical' atom 

H + H 

<·~ e-~ 
p+~Xfj p+~~L!J 

Hydrogen 

atom 

Hydrogen 

ato1n 

84 lkultrium 
42-42 

O\"u1ni1.1m 84 
42-42 

H2 has a smaller s-orbltal 
[lower energy level] 
compared to Helium 

Hyd1'0gcn atoms 

form Covalent bonds 

168 
[84-84] 

2 Protons 
2Neutrons 
2 ~1ecttons 

Deuterium Is the 
building block of elements 

di-atomic 

Hydrogen 

Hydrogen, bound mostly to carbon and nitrogen, is part of almost every molecule in your body: DNA. proteins, sugars, fats. 
Hydrogen bonds· v.hich form between atoms that "share" a hydrogen atom, is one of the most important interactions that makes biological molecules behave as they do. 

0 
[ 48-48) 

0 
24-24 

0 
24·24 

Sl 

s2 

note: n2 <'nt'l)' kwlltydrog.m is illu$tr.u;w only 
(Hydrogen bondll ;:,m be of .my cncrsy lcvd) 

0 

The charged fascia ofBaryonic quarks facilitates 
chemical [hydrogen] bonding in molecules 

0 
(48-48) 

0 
24-24 
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504 
[252-252] 

c 

Carbon can bond in four places, and it can bond to itse-lf so it's foasy to make lots of different molecuiM. 

Carbon Monoxide 
Molecule 

672 
336 336 

Many carbon compounds are essential for life as we know it. 

1,176 
[588-588] 

Some of the most common carbon compounds are: carbon dioxide (C02), carbon monoxide (CO). 
carbon disulfide (C$2), chloroform {CHCI3). carbon tetrachloride (CCI4), methane {CH4), ethylene {C2H4), 

acetylene {C2H2), benzene {C6H6), ethyl alcohol {C2HSOH) and acetic acid (CH3COOH) to name ju<t a few. 

C02 

1,848 4 

. -,(I; 

A 

v~-... ,.,. .... 'wr..t.. -v 

[He] 2s2 2p2 
2 

504 
252·252 

:t')Z'/ 
:J(,· -~ 

Carbon dioxide 
72 

336 336 
Molecule 

Th<>re are nearly ten milhon knowncc"lrbon compounds and an eotirt branch of chemistry, known as organic chemistry, is devoted to their study . 
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588 
[294-294] 

rJ) 

""0 
~ 
;:::l 
0 588 
~ l94 294 

E 
0 u 
~ 
<l) 

0.0 
0 ;... 
~ ..... 
z 

N 

~:) 
48 

24-24 ®~~ 672 24·24 

JJO 336 

~t<(D:. 
'f\_:_}; 

NO 68 I .') < 2 
I 4 . 2 • 

I .~ ( 2 I 
[342-342) ® 3 Y-N , ~ 

• 2 f7 Q 

588 NH3 24 24 
29-l-294 [He) 2s2 2p3 

2 

/· Ji ·· ... 

~-.•..... /!& 
-' ·~ . ' v // 

~ .. ·· 

1,260 
[ 630-630 l )/2 

N•trogen is a component of many biological mole<ules 
induding proteins, lipids. nudeic acids, and carbohydrates. 
Niuogen Is so impo11ant that a shortage of niuogen will 

inhibit the growth of an organism. l~l(t 336 

N02 

1,848 
[924-924) 
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672 H20 

[336-336] 

1.3 
b?l-672 

0 

672 
JJb-336 

768 
[384-384] 

1,504 
02 [ 252-2521 

Q 

[He) 2s2 2p4 
i 

S02 
Oxygen forms oxide compounds with 

almost all of the known ele~nts 

2,688 
[ 1,344-1.344: 

As soon as the Ol(ygen enters your blood, a passing prot~n ~ule called hemoglobin pi&$ it up. 
Each mote<ule of hemoglobin can transport four mol«ules of oxygen to almost anywhere In the body. 

The hemoglobin transport the oxygen to your cells where another protein, calle<f <ytO<hrome C oxld(l~ 
makes two molecules of water out of ewry molecules of oxygen d~ivered to it 
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~ NH3 

i:-@ 
H2 .tmmonld 

W.~ 804 HCN \.:__ 
' cJ. 

402·402 
hydroq.n C)' 11'11 

780 I l 

390-390 
J N 

HF 
1,140 .. "' ... 

570·570 HCI 
CH4 

r ( 

® 696 1,344 (71\ > 

.' I 1,476 
[672-672 

348-348 

738-738 
J 

• c 

fi1~~® 
,u .. 

02 ~ "' 
0"1'9"' 

¥ 

C02 H2S 
1,848 hydrogen su Ulde 

BF3 
c.-,rbon diOllldc-

bOron tufluondt .A 924·924' 

t 

1,440 
720.720 
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'} 
11b llb 

Li 
lhhlum 

' "' 

..!52 
126 

8 LiH .. .. 
lrthium hydri~ 

300 
150-ISOJ 

780-780 

'rf.(!\[ -
lv~ :_;w 
'f \_' ~ 

• . , ). CaH2 ® ' 1 > 

Ca ? c.rl( ..,.,.. "1ridt 

' !i · ·.1 

1,776 
888-8881 f< 

CIF3 
chlorint tflnuoride 

{[.; s ' 
~\.I , • 

(l ~ · r-\ 
• l \ • 

. ,Y:& ¥ 

NaOH 
todium hydroxide 

3,696 
1,848-1,848] 

1,644 

' No 

l 

822-822 

• 

1,440 
no-no 

318 

CaC2 
caldum catbtd 

3,696 
11.848-1,848 • 

HCI 
hydrogen chloride 

2,316 
1,158-1,158 

KOH 

'\ JC ' 

1,476 ' ' 
1738-738 
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~4 , . ., Chemistry 
Is a branch of physical science, concemlng the study of the composition, properties and behavior of Matter 

284.760 Compounds comaining bonds between carbcn a11d a meral are called organometallic compounds. ..... ,_ .... 

Schrodinger's quantum numbers 
ft~orgat~ic compounds are produced by non-livit~g 

nawral processes or in rlre laborarory. 3 2 ..• ···r· ..·. · ·y· · ··· ···· · .~· -.••.. 3 Organic compormds are produced by livi"g rl1ings. 

"''R:g< ... ~ .... 8 
...... .. , ... 7 

Orgat~ic compounds can't form salts. 
............. \ 6 

~ 

?! 
Inorganic compom1ds ca11 form salts. 

!:!' /4 :g 
"' 

,../3 
Inorganic compounds comai11 metal atoms. / 2 

Kf;,...- Organic compcnnds coma in carbon·l•ydrogen bonds. 

1 
.... !§J .. ···· ·@i······'.>' ff 

.,-. ......... ,., ..... 
Bohr's atomic orbitals 

Tetryonlc theory unifies QJ!d expands upon the currently disjointed physical QJ!d chemical theories 
through the application of 2D equilateral charged mass-energy geometries in 

3D standing-wave mass-Matter topologies 

~ 
~~ , Qt[x] •c 

· cH(x]}...~ 
·~ 

lnorganic Typically the di!Jeteo""' Is defined as being-or not • subsanc:e c:omalns arbon or carbooo-htdloveu bonds Organic 
A chemical compound is a collection of elements bonded together in a way that the resultant ions, atoms or mole<:ules form a 30 material geometric structure. 

Tetryonic chemical geometries, along with its firm definition and distinction between EM mass & Matter provide a clear visual path for the 
differentiation between both branckes of modern chemistry- as well as the source of animation in living Matter 
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carbonyl group 

0 

c 
R 

Functiona 1 Groups 
A functional group is a reactive portion of a molecule. 

R 

OH 
/ 

hydroxyl group 
O!gank molecules containing a hydroxyl group are known as alcohols. 

carboxyl group 

0 

I 
c 

R ""oH 

The combinations offunctional groups with hydrocarbons produce a vast number of compounds. 

Carbon monoxide 

carbonyl group Is composed of a carbon a10m 
double-bonded to an oxygen atom Nitric acid 

HN03 

Carbonic acid 

The carboxyl group Is present In 
amino adds and carboxylk adds. 
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Most esters haw pleas.ant odors. 
Esters are responsible fat the fragrances of 
many flowers & the tastes of ri~ed fruits. 

Alcohols 
Alcoh~s are organic compounds contilining a 

hydrol<yl group, ( 01-t), :;ub:otituted for., hydro9en 01tom. 

Ethanol is the alcohol"' alcoholic bevetages and 
it is also widely used as a solvent. 

Amlnes 

Derivatives of Hydrocarbons 
Ar. almost unlimited number of carbon c:ompounds can be formed by the addition of a funct ional group to a hydr~arbon 

Ethers 
The- best known ether is diethyf ether. 
It is a volatile, highly Rammable liquid 

that was used Man anesthetic in the past. 

Alkyl Halides - haloalkanes 
Col'nmon alkyt hahdes uxlude ~ical a!'K'stheti<S, 

chloronuorOCCirbons (CFCs), hydrochloronuorocarbons o-KFCs) 
and hydrofluorO<arbons (HFCs). 

Aldehydes 
An aldehyde is a compound containulg a 

carbonyl group with at least one hydrogen attached to it. 
W•th a Hydrogen in place of the R gtoup it forms Formaldehyde 

R R 

The simpl-est of the carbo.:ylic acids is formic acid 
and is a constituent of bee stings and the bites of 

other inS«ts ii'Kiu<ling mosqu•tos. 

Ketones 
Acetone is the simplest of the ketones. 

Acetone is a commonly used solvent and is 
the active ingredient in nail polish remover 

:.n.tl ~nmb ("'t~inllhinnl)f~ 

R 

Amines are organic compounds that contain nitrogen, 
they are basic compounds with wong odors, 

often described as •fishy" 

Am Ides 
Amictes are niuogen·containing organtc: compounds 

and are formed wt'en amino acids react to form proteins. 
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Hydrocarbons 
In organiC c~m.stry, a n thyl' M' 9• "X..p 
tS any part of a molecuk!' th.tt conYsh of 
two hydrQ9en atoms bound to a carbOn 

atom, which ts connKttd to thf' 
remainder of the mol«.ulf' 

600 
:l00-300 

.. 

., 

~ methylene 9roop 1-houtd bt de\hngue\hed 
frorn t~ frtoe lllf'thy1tnt r.tdiCtll, •'~ calttd C<~rbe-M, 
whose molecule is a methylene group 111 by ttself. 

H2C 

.. 

" 

>;:. 

@ A C1) 
CH4 'Z·)XQ 696 
1\\t•th.Hit 348--3<18 

00¥® 

1,200 
000 6oo 

.. 
CH2-CH2 .... 

CH3-CH3 2 u 

Etl1.mc 
C2H6 

1,296 
MS.f>48 

3 
.. 

2,304 
l,l52~1.l52 

1 
' " 

CH2-(CH)2-CH2 

CH3-(CH2 )-CH3 
Propane 

CJH8 

) 
® 
l~l 

llut.1dinc 
C4H6 

, c 

'S-1 

2,40 4 
LlOl·l,lO:Z 

) 

• 

"' 
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CH3-(CH2)2-CH3 
C4H10 

4 
Butane. also called n butane, 

1S the unbrandled alkane 
with four carbon atoms. 

CH3· (CH2)n <:H3 

Butane is also used as a collcctrve 
term for n~but,ant together 

with its only other homer. isobut<lne 
(also called methylprop;>nc), CHICH3)3. 

Butanes are highly flammable, colorless. 
odorless. easdy l•quetled gases. 

CH3-(CH2 )3-CH3 
1\·ntanc 

5 
CSH12 

CH3-(CH2 )4-CH3 

6 

•• "·~~'"te 

C6H14 

252 

.. 

8 

• c 

4 
" 

2;2 

.. 

,_, 

" 
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7 

4,296 
2,1118·2.1q8 

2:52 

CH3-(CH2 )5-CH3 
""""" (7H16 

8 

2. 148-2.448 

z c , 

CH3-(CH2 )6-CH3 
(}(t.IOt" 

C8HI6 

8 



Tetryonics 58.06 - CH allotropes

Copyright ABRAHAM [2008] - All rights reserved 387

CH3-(CH)n-CH3 
Hcx~nt polymtr ch.lin b.lckbonc 

Long chains of [CH] compounds form Poylmer chains 
hydrocarbons, aeromatic oils, fuels, plastics etc. 

Just like periodic elements, 
compounds can form 

allotropic compound structures 

3,600 
1,800-1.800 

C6-Hl2 
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3,024 
l,:jl2·1,512 'l 

Carbon ring 

'" 

• l~l 

3,108 
(l.S$<1-1.$$4 Carbon-Nitrogen ring 

Rings of atoms are also common in organic structutes. You m.ay have heard the famous 
story of Auguste Kekule first realizing that benzene has a ring structure when he dreamt 

of snakes biting their own tails. 

I 

Fr"tedrich Augu-st K.e-l<.ul 

(7 S~ptember 1829 • 13 July 1896) 

Organic Chemistry 
In 1865. Augult Kekul~ pre1ented ~ p~per at the Ac~deMie des 
Sciences in Paris suggesting a cyclic suucture for b.enzene. the 

inspiration for which he ascribed to a dream. However, was 
Kekule tfhe first to suggest that benzene was cyclic. Some 

credit an Austrian schoolteacher, Josef losch midt 
with the first depiction of cyclic benzene structures. 

In t861,4 years before Kekufe's 
dream,loschmidt published a book in 
which he represented benzene as a set 

of rings. it is not certain whether 
Loschmidt or Kekule-or even a Scot 
named Archibald Couper-got it right 

first 

Some non-benzene-bas compounds called heteroarenes, which follow HOckel's rule, 
• .., also aromatic compounds. In these compounds. at least one carbon a1<1m Is replaced 

by one of the heteroatoms oxygen. nlti'Ogen, 011 wlfur. 

"' 

'" 
Carbon-Oxygen ring 3,192 

IS96-J.S96 
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Benzene molecules 
Benzene, or benzol, is an organic chemical compound 

and a known carcinogen with the molecular formula C6H6. 

Cyclic hydrocarbon compounds 
are often referred to as 
Aromatic compounds 

It is sometimes abbreviated Ph-H. 
Benzene is a colorless and highly nammable liquid with a sweet 

smell and a relatively high melting point. 

due to their sweet smell 

Because it is a known carcinogen, its use as an additive in 
gasoline is now limited, but it is an important industrial solvent 

and precursor in the production of drugs, plastics, synthetic 
rubber, and dyes. Benzene is a natural constituent of crude oil, 

and may be synthes.ized from other compounds present in 
petroleum. 

Benzene is an aromatic hydrocarbon and the second (nl-annulene 
((61-annulene), a cyclic hydrocarbon with a continuous pi bond. 

l4-l4 

2!)2 252 

4 
252·252 C6H6 

Polymer c:hJin Wckbonc 

152·252 

l5l 252 Functional goups quickly interact 
with vacant bonding positions in 
(CH)n chains to form hydrocarbon 

compounds 

3,312 
[ 1.6s6-1.6s6 1 

C6H6 

(CH)6 
tkn:.-:<.·nc ring 

C6H6 

A aromatic hydrocarbon is formed 
when CH compounds form a 

cyclic molecule 

"' 

Many important additional chemical compounds are derived from benzene 
by replacing one or more of its hydrogen atoms with another functional group. 

Examples of simple benzene derivatives are phenol, toluene, and aniline, 
abbreviated PhOH, PhMe, and PhNH2, respectively 

Linear (CH)n chains are rarely found in nature 
as the Positive and Negativ-e tail ends of 
Hydrocarbon chain interact and bond 

to form cyclic compounds. 
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Carbon-Nitrogen Chains , N ~S.~ 

o · ~d+ CN 
C.:~l'bon-Nit •oogcn 
d1.1in Wckbon(.• 

&~ 
·~ • 2 

J ' 

Oxygen 

' · )~ ¥ 
J 
152 2S2 

Nitrogen 

291 291 

3,108 
(1,554-1,554] 

37 Protons 

37 electrons 
37 Neutrons 

Carbon 

Hydrogen 

588 
.l•J4-l9.J 
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Hydrogen 

Carbon 

Carbon-Oxygen Chains 

Heterocyclic Rings 
Tetrahydropyran is the Ofganic compound consisting of a ~tu(.'ltcd six·memWed fing containing fi~carbon atoms and one oxygen atom. 

3,192 
11,596-1,596 I 

38 Protons 
38 electrons 

38 Neutrons 

.U6 

.~.!\f . 
<:f· .v\.;._ ~ 

I • I ill\.;_ 2 I 

- ' 
' J 

Oxygen 

Nitrogen 
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C6H2(N02)3CH3 
Trinitrotoluene 

CH3 
648 

I~ 
l4-;l4 

0 

N02 
1,932 

A 

'{" , 
2>. 

&. 

48 ~ 
14-« 

~ 

C6H2 

" ' ( 

00 " ,.. 

~~ -:14 

Be~use TNT melts <at 82 C {178' F) and does not explode ~low 240" C {464' F), 
it c<Jn be melted In W~<tm·he(lted ves"S-els and povred Into casings. 

It Is relatively in~nsltive to shock and cannot be explodt<:t without a detonator. 

For these reasons •t is the most favoured chemical explosive, 
extensivety used in munitions and for demolitions. 

9,564 
[ 4.782·4.782 ) 

N02 
1,932 

N02 

6 ' 1,932 
'",. . o ,. 

.fo • 
( · 

• 

7A ' 
.:..J ' ~.t.V 

8'f , ' .1 

" 

88 
.l<)t-1~4 

' (' 

' 

t_ ' 
j, 

o ' 7 
67'' 
Jjb J30 

' o 

' J. 

(]> 
JJ o-jJb 

2.4.6··trinitrotoluene is better known by its ini ti.lls, TNT. 
It is 3n important explosive, since it can very quickly 

change from a soiKf into hot expanding gases. 

TNT is explosive for two rea$0nS; 

First.. it contains the elEments carbon, oxygen and nitrogen, 
which means tl\at when the material burns it produces 
highly stable substances (CO, C02 and N2) with strong bonds, 
so rel~asing a great deal of enetgy. 

Secondly, TNT is <hemically unstable· 
the nitro groups are so closely packed that they experience a 
great deal of Wain and hindrance to movement from their 
neighbouring groups. 

Thus it doesn't take much of an initiating force to break some 
of th~ strained bonds, and the molec::ut~ then flies apart. 

Trinitrotoluene:, or nnore specifically, 2,4,6-trinitrotoluene, 
is a chemical compo<Jnd with the formula C6H2(N02)3CH3 
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(C6)4-Hl0 
Pyrene 

12,576 
(6.288-6,288) 

3,024 
1.51Z.1,51l 

" 

48 

®. 

:_; 
' C6 

' 
\....:. 

' c 

C6 
r 

·>:) "(: "( 
_:; -:-;\ ;_ 

C6 

3,024 
1,51Z·I.51Z] 

, c 

' ,. 

' 

, C' 

3,024 

' ,. 

1,5 12 ·1.512 

Pyrene highlights the failings 
of Lewis diagram structures 

ll 2~ 

Which can be rectified using charged 
Tetryonlc geometric Matter topologies 

for all elements and compound 
Interactions & modelling 

Pyrene is a polycyclic aromatic hydrocarbon (PAH) 
consisting of four fused benzene rings, resulting 

in a flat aromatic system. 

Its chemcial formula as is often stated asC16H10, 
which tetryonic geometry shows is an error resulting 

from not using equilateral quantum geometries 
in chemical topology modelling. 

Four cyclic carbon rings cannot be formed with only 16 C-atoms 
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Ammonium nitrate is composed of two polyatomic ions: 
1) Ammonium lon (NH4+) 
2) fJitrate lon (N03·) 

The bo1d between these ions is an ionic bond meaning 
the am-nonium ion transfers an electron to the nitrate ion. 

Ammonium Nitrate 

3,384 
NH4N03, 

67:1 
.Ut>-3J(> 

0 

N03 
2,604 

A 

8 .. 

The bonds in a polyatomic atomic ion are covalent 
because they take place between gases. 

This means that the hydrogens of the ammonium ion 
are bonded to the nitrogen covalently and that the oxygens 
of the nitrate are bonded to the nitrogen covalently 

NH4 
780 

Ammonium nitrate decomposes into the gases nitrous oxide and water vapor when heated (non-explosive reaction); 
however, ammonium nitrate can be induced to decompose explosively by detonation. 

H20 A N20 H20 1,848 768 768 I_ 7 A 5 ~ 48 
1 g -·~L ~ lt-Z4 

672 ~® , .. ~ . 7~"· 
®~\" .:> 3.: 336 

+ V£ '/ - ;;r . + 672 
~ • "YA 

- "f.A._ 
w 1 ~1.>-JJb 

• v ~ ' ' 11_ V &.., , 

®;, 
V&._, · !J j,~® n 

<> 7 ... 
"" ~6-JJb .... .... 
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Monosaccharides 

Oligosaccharides 

Carbohydrates 
A carbohydrate is an organic compound that consists only of 

carbon, hydrogen, and oxygen (with a hydrogen:oxygen ratio of2:1) 
in other words, with the empirical formula Cm(H20)n 

Ribose 

Gludose 

Lactose 

Fructose 

Sucrose 

Deoxyribose 

Disaccharides 

Polysaccharides 

sucrose Carbohydrates perform numerous roles in living organisms. 
Polysaccharides serve for the storage of energy (e.g., starch and glycogen), 

and as structural components (e.g., cellulose in plants and chitin in arthropods) 
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Monosaccharides are the simplest carbohydrates 
in that they cannot be lnydrolyzed to 

smaller carbohydrates 

C(H20)6 
D-g1ucose 

C6-H12-06 

Monosaccharides 

l l-· 

1,272 
[636-636] 

8 

~® '"' 
. 
0 

C(H20) 

;l 

'" 

OH 
720 

The general chemical formula of an 
unmodified monosaccharide is (C·H20) n, 

literally a •carbon hydrate.· 

(H CH-OH OH 
552 720 

0 H 0 H 

H OH HO H 

HO H H OH 

H OH HO H 

H OH HO H 

CH20H CH20H 

D-Giucose L-Giucose 

0 . 

0 . 

The <:arbon nuclei in Monosac:chatides 
join together to form chains of biologically 

important carbohydrates 

-

"'if£ • 

C(H20)6 
L-g1ucose 

C6-H12-06 
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0 
672 . ,._ 

C(tb0)5 
ribose 
CHIO.OS 

C(tb0)6 
mannose 
C6·~12·06 

C(H20)n 
CH A~ OH 

552 - _ny . w 720 

n ' '(· . "A ® ' V§..• • 
~ v o 

Major Monosaccharides 

H-1=0 
H-C-OH 

I 
H-C-OH 

I 
H-C-OH 

I 
H-C-OH 

L 
ribose 

f 
H-C-OH 

I 
C=O 
I 

HO-T-H 

H-C-OH 
I 

H-C-OH 
I 

H-C-OH 

k 
fructose 

H-1=0 
HO-c-H 

I 
HO-C-H 

I 
H-C-OH 

I 
H- C- OH 

I 
H- C- OH 

I 
H 

mannose 

H-1=0 
H- C- OH 

I 
HO-C-H 

I 
H- C- OH 

I 
H- C- OH 

I 
H- C- OH 

I 
H 

glucose 

D O&L sug.-usare<hir~l. mirroriffi39~Sofoneanotherand ha~th~same name. l 

A 
. . ~ 
~ _.,.,.A) , ~ 

V& . • , 
OH ~ , ' , \~ CH 

120 w~ ~ 552 

0 
672 A 

0 
672 . .,~ 
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A mono~<haridc often swit<h~s from the acydi< (opcn·<haln) fOtm to a <)'(li< form, 
through a nucleophilic addition reaction between the carbonyl group and 

one of the hydroxylsof the ~m~ molecule. 

C{H30)6 
glucose 
C6·H12·06 

C6-H12-06 

7,632 
[3,816-3,816] 

acyclic monosaccharides 

0 

cyclic monosaccharides 
For many monosaccharides (including glucose), the cyclic forms predominate, 

and therefore the same name commonly is used for forms of isomers. 

.A 

Gb..ji.'i ' o V/1J OH 
'If ' 720 

' ' .}. 

' j, 

· o , ~~~ 
OH 

720 

Cll 
552 

C('H30)6 
glucopyranose 

C6·H12·06 

cyclic Oxygen-Carbon ring 
Allolroplccydlc [~forms 
ol~canalsobeformed 

""'---bonding"""""'"" 

OH 
720 

b. Pm Oil 

":~ 720 

. ~A. . 
0 

vr 
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Condensed Disaccharides 

For example, m•lk sugar (lacto~) ts made from glucose and galactose 
whereas cane sugar (sucrose) •s made from glucose and fructose 

CH-OH 
1,272 

monosaccharide 

+ 
monosaccharide 

CH-OH 
1,272 

2,544 
[ 1,272-1,272] 

D•sacchandes & cor"d nsed d sa<ehardes 
can bond 109e1 er and <c>,.., eye oc 

polysacc~and s 

simple 
disaccharide 

SucrOK es u'k"d tn many pl.ants for trans,pclfbng Jood 1 "f'y, 1, on f"''OY'' t ~ o 01 ., 11 of th p&.. 11 
I..Kt~ tS the sug¥ found .n the mlf1(of ~Js ¥\d tNitOS. b t.ht fnt procJUC1 of SUI<h d19f11~ 

and is furthef btoken down to glucose before- ibs,orption 1ft the' humMI 9\lt 

condensed 
disaccharide 

C2H20 
1,776 

[CH20]12- [H20] 

H20 

768 

water mole<:ule 
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14,496 
[ 7,248-7,248] 

C(lt>0)6 
fructose 

C6•HI2«)6 

sucrose 
C12-H22-Q11 

Disaccharides 
Ois.a«harides are one of the four basic categories of carbohydrates. 

(the others are monosaccharides, oligosaccharides, and polysaccharides.} 

Monosaccharides; such as glucose, are the monomers out of which disaccharides are constructed. 

~)6 
galactose 
C6oHlMl6 

! 

0 
672 ~ 

! 

lactose 
C12-H22-Q11 

i.@ 
~-

. f .. 

). €; 

~)6 
glucose 
(6.ti l 2'.()6 

• 
~ 

The general chemical formula for carbohydrates. C(H20 ). 
gives the rei ative proportions of carbon, hydrogen, and oxygen in a monosaccharide 

(the proportiM of these atoMs are 1 :2: 1)-(H20) 

~ .... 

0 
672 i 

! 

C12- (H20)11 
~ <h.· rl ~ &<oodl'n <rd d h.1r 

(.11'\ bond toq tht"f ,lnd form <y<l 
potys.oxch;Hdl'1 

cu 

maltose 
C12·H22·011 

~)6 
glucose 
C6•HI2>()6 

•..@ 
. f .. 

).® 
~.:.a 
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C(Ho0)6 
glucose 
C~HI2.¢6 

Oligosaccharides 
any carbohydrate of from thr~ to six uni ts of simple SU>~<l rs 

(mono$(1C<:harides). 

C12-H22-011 
sucrose 

sucrose 
+ 

',i) 

C(\t:I0)6 
fructose 

C(Ho0)6 
fructose 

C(Ho0)6 

~ 
glucose 
C6•HI2•06 

* . . 

C(Ho0)6 
glucose 
C6-li1H>6 

sucrose 
+ 

® 
lbO 

C(Ho0)6 
fTuctose 
(~12.()6 

The nuclei that form Monosaccharides chains 
can also join to form cyclic Carbohydrates 

[Polysaccharides] 

C(Ho0)6 
fructose 

(6·HI2.¢6 

C12-H22-011 
sucrose 

All oligosaccharide Is a saccharide polyme< containing a small number (typically two to ten) component sugars (rn:lllOS!ICCharldes). 
Oligosacdlal1des can have many functions; for example. they are commonly found on the plasma membrane 

of animal Cll!lls whefe they can play a role In Cll!lk:ell recognition. 
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Starch Ot &mylum Is J C.'lrbohydrateconsisting of a large numbef o( glucose units joined by glycosidic bonds. This polyuccharlde Is productd by most QfHi'l plants as an ene-~gy store. 

C6-H10-05 

6,864 n 
[ 3,432-3,432] 

0 
67Z 

C(IDC1)6 
glucose 
C...U{)6 

Polysaccharides 
Polysaccharides have a general formula ofCx(H20)y where xis usualty a l arge number betwe-en 200 and 2500. 

The repeetfng units In a Polysaccharide po4ymer badcbone are often six-carbon monos.c:charldes. 
their general fonnula can be repmented as (<:6-HIO.OS)n 

Polysaccharides are 
generally comprised of 

chains of cyclic 
monosaccharides 
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Amlnes 

AminesareOfganic compounds that contain Nitrogen 

NH2-[HC-R]-COOH + NH2-[HC-R)-COOH 

As both thoe amine and carboxy1ic acid grouJ» of amino ~ids can tei!CI to form amide bonds. 
one amino acid mol~ulecan react with another and become joined ~hrough an amide link<'lge. 

This polymeflzation of amino 3dds Is what creates proteins.. 

OH + NH2 -----> NH + H20 
This yields a peptide bond and a molecule of water 

via a condensatiOn rea<tion 

Amino Acids 
Amino acids are biologically important organic compounds 

made from amine and carboxylic acid functional groups, 
along with a side-chain specific to each amino acid 

The a-carbon. 
The a-amino adds In D1pep!01tldesii<IM and proteins oons1st of a carboxylic add (-<:OOH) and 

an amino (-N H2) functional group attadled to the same te~n~hedral carbon atom 

Amino 

+ 
HG 
p 

The peptide group attl!ched to the alpha Gi!rbon distinguishes one amino add from another 
(Tetryonlc theooy defines these compound slde-<halns of atoms as peptldes !pD 

The general formula of a carboxylic add is R·COOH 
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AAA Peptide side chains C AA 
AA G C A G AA C Amino adds are the structural units (monomers) that join together C A C 
AA U to form short polymer chains called peptides; 

C A U 
A G A or longer chains called either polypeptides or proteins 

A GG 
C G A 

A G C A c C GG 
C G C 

A G U C G U 
A C A 

C4-H5-N3-0 CC A 
A C G C5-H5-N5 
A CC Adenine amino acid Cytosine CC G 

A C U 
CCC 
cc u 

A U A C U A 
A U G C U G 
A U C c u e 
A UU c uu 

3,180 4.452 5,052 6,192 7,392 8,640 
Gly Ser Thr Gin Arg Trp 

C2H5N02 OH7N03 C4H9N03 CSHION203 C9i14H402 CIIH12N202 

3,780 4,884 5,124 6,216 7,668 

G AA Ala Pro Cys Lys Tyr UAA OH7N02 CSH9N02 OH7N02S C9i14Nl02 C9HIIN03 
G A G UA G 
G A C 4,980 5,580 6,228 UA C 
G A U Val Lie Glu UA U 
GG A CSHIIN02 C9i13N02 CSH9N04 UG A 
GGG 5,580 6,324 UGG 
GG C Leu currem chemical rlleory ~ UG C 
GG U @ C9i13N02 ltypocllesizes rltar all CSHIIN02S u UG U 
G C A 5,592 peprides and proreins 6,564 U C A 
G C G Asn are rhe resulr of codon His U C G 
G CC C4H8N203 rripler side chains C6/i9N302 C4-H4-N2-02 u cc 
G C U C5-H5-N5-0 on amino acids Uracil u c u 
G U A Guanine 5,628 6,996 UU A 
G U G Asp Terryonic cheery reveals Phe UUG 

C4H7N04 C9HIIN02 
G U C serious flaws in rllis line uu c 
G UU of r/tougln uuu 
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GGU 
GGC 
GGA 
GGG 

ucu 
ucc 
UCA 
UCG 
AGU 
AGC 

n 
% 
IV 
0 
% 

4,452 
Ser 

OH7N03 

Serine 
H02CCH(NH2)CH20H 

-- amlnoiCid 

p p p 
poly-peptide chains 

ccu 
CCC 
((A 
CCG 

Proline 
H02CCH(NH)(CH2)3 

4,884 
Pro 

CSH9N02 

-n 
% 
IV -w 

GUU 
GUC 

GCU 
GCC 

4,980 

n 
% 
w 
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ACU 

r"' 
J: -0 
J: 
r"' 
J: 
w 

vUA 

r"' 
J: 
IV 
r"' 
J: 

p 

5,052 
Thr 
C4lt9N03 

H02CCH(NH2)(H(0H)CH3 

,.,to.'!; 
- 0't:i''~ Y/. - ; 

~ 

5,580 
Leu 

C6H13HOl 

leucine 
H02CCH(NH2lCH2CH(CH3)2 

IGU 

5,124 
Cys 

OH1N02s 

Isoleucine 

A U 

AUA 

Cysteine 
H02CCH(NHI)(H2SH 

~(f.!~® r"' 

HOICCHINHI)CHICHllCHICHl ~ 

'Y. 

AA< 

't::J J: 

~8::1 ~ l>M 
\.:.'~ 
~-- .!, 

5.592 
Asn 

C4H8IOOJ 

CH2CO(NH2) 

Asparagine 
H02CCH(NHilCH2C0(NHI) 

GA 

CH2COO 

5,580 
Lie 

C6H13H02 

r"' 
J: -r"' 
J: 
w -r"' 
J: 
IV 
r"' 
J: 
w 
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" :::t 
tool -tool 
n 
0 
z 
:::t 
tool 

6,192 
Gin 

CSH101120l 

Glutamine 
H02CCH(NH2)((H2)COHN2 

6,324 
Met 

CIH111102S 

MA 
AAG 

Methionine 
HOK{H(>OU)<(;IQllSCH) 

6,216 
Lys 

CS414H202 

Lysine 
H02CCH(NH2)(CH2)4NH2 

n 
:::t 
tool 
z 
:::t 

" :::t 
tool -tool z 

6.564 
His 

CAIHtt002 

H02CCH(NH2)CH2NH (HlJ2N 

6,228 
Glu 

C5H9H04 

Glutamate 
H02CCH(NH2H(H2)2COO 
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6,996 
Phe 

C!JH11N02 

n 
% 
N 

§ -0 
% 

7,668 
Tyr 

C!JH11HOI 

CGC 

Tyrosine 
HQ2((H(NH2)(H.2((6)()H 

7.392 
Arg 

aH14H402 

8,640 
Trp 

CttH12NlOZ 
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The four·atom functional group 
-CONH- is called a peptide link. 

Polypetide chains of amino acids 
arre held together by peptide bonds 

amine 

l?~ 
00. 

f.: i3 J/-:;y t:® Peptide Bonds f.: L ,J_..., t:® 
~titi-~ :(~~ carboxyl + amine $'~r.titr~ :(~~ carboxyl 
~v~~v ~v ~~v 

®,HC NH2-[HC-R]-COOH + NH2-[HC-R]-COOH ®,HC 
A.;;. ~ 

P: A peptide bond (amide bond) Is a covalent chemical bond funned p: 
between two molecules when the amine group of one molecule 

reacts with the carboxyl group of the other molecule, 
causing the release of a molecule of water (H20), 
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amino terminus carboxy tennlnus 
The beginning of a polypeptide protein 

molecule has a free amino group. 
The four·atom functional group 
·CONH· is called a peptide link.. 

The end of a polypeptide protein 
molecule has a free carboxyl group. 

p 

Proteins [poly-peptldes]are fanned by joining the <02H [carboxyl] end of one amino add wlttl the ~H2 [amine] end of another to form an amide. 
The <ONfi. bond between amino adds Is known as a peptide bond because relatively short polyrneB of amino adds are known as peptldes. 

polypetide chains 
Proteins are formed when amino acids are covalently linked together. 

ONA and RNA have .a deoxyfibo~ and ribo~ sugar OOckbont', ft'SJ)«tivcly, wht'rcas PNA's backbone is composed of tepeating (2·aminoethyl)·glycine units linked by peptide bonds. 

Protems (polypeptides) are cha1ns of am1no aods held together by peptide bonds wh•ch form the backbone strengers of PNA. RNA & DNA 

cccccccccccccccc nnnnnnnnnnnnnnnn aa~aaaaaaaaaaaaa >>>>>>>>>>>>>>>> 

cccc nnnn a~aa >>>> cccc nnnn ~aao >>>> cccc nnnn aa~a >>>> cccc nnnn aaaa >>>> 

c n a > c n a > c n a > c n a > c n a > c n a > c n a > c n a > c n ~ > c n a > c n a > c n a > c n a > c n a > c n a > c n a > 

Proteins 
amino odd amlnoodd omlnoodd amino odd amino add amino odd 

There are 20 different nucleotide side chains present in biological molecules. 

p 
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hydrophyllic 

= ~CH2'1!. -=-
"'=" 

~CH2~ 
\=:1 

hydrophobic 

Lipids 

lipids are a group of naturally occurring molecules that include 
fats, waxes, sterols, fat-soluble vitamins (such as vitamins A, D. E, and K), 

mono-glycerides, di-glycerides, tri-glycerides, phospho lipids, and others. 

J liU t ';A~ 
U N>! .. Clf2 ~ i CN2 t 

i Z:tt.) !: ; ntz ~ 
i lto t i CIQ 'f 

;: DQ! i C'H.2 . 
HH~t i CHZ l 

' lltl !: i DO~ JCIQ f 
" liO t 

hydrophobic 

hydrophyllic 
Lip1ds are molecules that conta1n hydrocarbons and make up the bUIIdmg blocks of membranes, prov•d•ng a sem•·permt'abl~ barner ~>..tween a hvmg cells internal & external env.roments. 
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Acetylcholine 
is an organic molecule that acts as a neurotransmitter in many.organisms, 

including humans. It is an ester of acetiC acod and choline 

Ach 
OH16N02 

CH3COO(CH2)2N+(CH3)3 

I~ 
+ 

~C-C-O-C-C-N-CH3 
II ~ ~ ' cH 
0 3 

6,228 
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Ribose 

Carbohydrate compounds 

can fonn acyclic sugaTS 

C(H20)5 
ribose 
CS-Hl0-05 

H 

48 

H 

H 

H 

6,360 
[3,180-3,180] 

Ribose is an organic compound 
with the formula CSHl 005; specifically, 
a monosaccharide (simple sugar) with 

linear form H-(C=0)-(CHOH)4-H 

::t 
I ,--.. 
(j 

CHO 0 
H 

......_.; 
I 

OH 

OH 
,--.. 
(j 

OH ::t 
CHpH 0 

::t 
OH H 

......_.; 

~ 
I 

::t 

Ribose forms part of the backbone of RNA. 
It is related to deoxyribose, which is found in DNA. 

CS-Hl0-05 

Carbohydrate compounds 

can also fonn cyclic sugaTS 

OH 
720 

C(H20)5 
ribose 
(5-Hl0-05 

¥0H 
720 

Ribose Is present within fNer1 IMng cell of the body and Is used to manufacture ATP (the energy currency of the ceiQ from scratch. 
Whilst the body can manufacture Its own ~bose from glucose, this requires energy and Is a very slow p!O<leS$. 
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As its name indicates it is a deoxygenated sugar, 
meaning that it is derived from the sugar 

ribose by loss of an oxygen atom Deoxyribose 

0 
672 A 

0 

C5-H10..04 
deoxyribose 

As a compoMnt of DNA. 2-0eoxyrlbose derivatives haYe an lmpom.nt role In biology 

The DNA (deoxyr1bonudelc add) molecule, which Is the main repository of genetic lnfonnatton In life, 
consists of a long chain of deoxyr1bose-contalnlng units called nudeotkles, linked via phosphate groups 

H 

48 

v 

0 
672 

'F.c.. 
. 
0 

HOCH2 0 OH 

OH H 

Deoxyribose, more, 
precisely 2-deoxyrlbose, 

Is a monosaccharide 

CHO 
H H 
H OH 
H OH 

CH20H 

A, , o 

'f' . fi OH , 
720 ' 

0 . "'· " 'le ~v 

H-{CO)-{CH2)-{CHOH)3-H 

OH 
720 

CH 
552 

Hermann Emil Fischer won the Nobel Prize in Chemistry (1902) for his work in determining the structure of the ().aldohexoses. 

However. the linear, free· aldehyde structures that Fischer proposed represent a very minor percentage of the forms that hexose sugars adopt in solution. 

5,688 
[ 2,844-2,844] 

C5-H1G-04 
deoxyribose 

-0 

"V' OH 
720 

0 

o ' 7 672 

It was Edmund Hir'St and Clifford Purves. in the r~arch group of Walter Havo'Ofth, who concluSively determined that the hexose sugars preferentially form a pyranose, 
or six-membered. ring. Haworth drew the ring as a flat hexagon with groups above and below the plane of the ring- the HaviQrth projection 
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HP04 
phosphate 

group 

OH 

- I 
0 - P=O 

I o:Qr 
OH H 

3,996 
[ 1,998-1,998 J 

/, .. : •. 7 
0 

672 

The other repeating part of the DNA baclcbone Is a phosphate group. 
A phosphate group Is attached to the sugar molecule In ~of the -oH 

group on the 5' carbon. 

OH ' ®' 720 0 • 

',.,1V' 

Cll 
552 

C5-HIG-04 
deoxyribose 

5,688 
[ 2,844-2,8441 
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The specrralline emissions of photons from bound elecrrons 
in addition to Alpha, Beta and Gamma Particle emissions 

from nuclei can release KEM energies over long time spans 

Radioactive Decay 
The Atom releases excess energies in 

various forms as it seeks a lower energy, 
state of equilibria with its surrounding 

EM energy environment 

1E 
scala r equ ilateral 

mass-ENERGY-Matter 
geometries topologies 

m c2 Mc4 ~ 

7,728 ,..._,.., u 
231.81188 

5.220.528 1,079.424 
·~ ... ~~~ 

unstable lilgli energy nude! 

Energy in all its forms 
seeks equilibirium 

Photons, Heat, Vibration & Kinetics 
can all raise the energy levels of atomic nuclei 

stable core electron configurations 

0 •.. 

~ 
12 

e-

\ \ 
12 

e+ ~·lr?.'l_~ 
Neutral (120) 

leptons 

-charge 
lepton 

+ charge 
lepton 

neutral charge 
Photons 



Tetryonics 60.02 - Radio-Carbon dating

Copyright ABRAHAM [2008] - All rights reserved 417

Radio-Carbon isotope dating 
R.ldiocarbon dat-ng (sometimes simply known JS carbon dat.ng) is a r.ldiomcttic dating mcthod that uses th<' n;uur.llly 

occurring radioisotope carbon·14 (14C) to estimate 1he age of carbon-bearing matefiats up to about 58,000 to 62.000 years 

6 protons 
+ 6 neutrons Standing-wave KE not'excess'Neutrons 

Carbon atom 

(i eleclfon 

(i9 proton 

0 neutron 

It is the stored Kinetic Energies [KE] that increase 
the mass of Carbon 1 2 to create its isotopes, 

historically these mass-energies have 
been mistakenly thought to be 

extra Neutrons in the nuclei 
Carbou· '4· r.;C. or radiocarbon. 
Is o tOdioacth't isotopt of carbon 

wirl1 a n11de11s comaining 

[6 Deuterium nucleO 
All elemental Carbon atoms 

have an atomic configuration of 
Carbot~ · t) . tjC. is a wooHy 

radioaclivt isotope of carbon 
wid1 o nucleus comainit'8 

6 prorous. 6 newrons aud 6 efecuons 
wifl1 011 tXCts.S tntrgy COtlf('lll 

of 1.88GeV 

6 protons, 6 neutrons and 6 electrons 

504 

R3<ho·Carboodating can be used 
to determine the aQe of 

carbonaceous m.atcrials up to 
a bout 60.000 years old 

6 pro10ns. 6 ne111rtms 011d 6 ~ltttron; 
wirl1 an excess ettergy comem 

oj920 MeV 

!let Chafges 
create 30 Matter 

topologies 

M 

Isotopic mass·chafge 
qvotient determines an 
~ment's propert~s 

Stored KE 
co•llfibutes to 
Isotopic mass 

12C 
11.996 Tetryonic t~rycorre<ts histofic.al errors of atomic geometries and nuclear en("(gics 

The stored KE [chemlcaO mass~nergles 
of the Carbon 12+ Isotopes comes from 

various radiological [and blologlcaO 
processes and Its steady, predictable 

release through the quantum mechanics 

energy level 
"""""" (4P • 7N) 
~~· ·) 

"""""14 (4P• 8N) 

~~= ·· 

of the synchronous convertors that make up 
Carbon nuclei make It useful In dating 

objects based on thelr decay rates 
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"' Qi 
..r:. 
"' u .E 
0 -"' 

Radioactive lsotopes 
Where the elementary nuclei's Deuteron energy 

levels are raised from their ground levels 
radioactive isotopes are created 

@ 
RE 

~ 

@ 

lk'l 

S!"t 

[1, 

~ ................ ~.~ ..... :.: ...... . 

ff @I ~ ~ ~ ff 
+3 +2 + I 0 -2 -3 

orbitals 

Each periodic elemem is comprised of a11 
EQUAL Humber of Protons. Newrons & electrons rlrar 

form each elemenr"s unique 2D mass-energy geometries & 
3D Mauer topology and comribure ro irs observed properries 

8 

7 

6 
"' 

5 
Qi 
> 
"' >-
Ol 

4 ~ "' c: 

"' 3 

2 

1 

The mass ,...., energy content of Matter 

Einstein's relativistic stress energy tensor models mass-energy-Matter 
as a nebulous energy-momenta density pressure gradient 

~ 

N 
~ 

.! e 
:I z 
s: g 
cu z 

70 

60 

50 

40 

30 

20 

10 

Plot of Baryon numberS 
based on ~xcess Nt~llron 
mod~l of ~riodi< ~lemoots 

Plot ofBa~lc ~numbers 
based on Tmyonlc model 

ofl'el1odlc ~ 

0o 10 20 30 40 50 60 70 80 90 100 

Proton Number (Z] 

Tetryonic theory redefines the relativistic stress energy tensor (T.v) into 
a geometric measure of the charged 20 electromagnetic mass-energies 

& 30 Matter topologies within any spatial co-ordinate system 
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Nuclear Decay processes Charge & mass-energy momenta are conservative physical properties 
is the set of processes by which an unstable atorric nucleus emits subatomic particles 

Charged Mattet equivalence 

Radio.xtivitywasdiscovered in 1896 by the French scientist Hervi Be<:querel, while working on phosphofescent matNials. 
These materials glow •n the dark after exposure to light, and he suspected that the glow produ<ed rn cathode ray tubes 

by X·rays might be associated with phosphotescence 

Neutrogen 0 [24 -24) 

ve + N ~ p ++ e- Hydrogen 
6-6 18-18 

00 -----­
@--­

IP­
© 
~ 
'•· . - •. 

r 
[K( ------

0 

------ 8 
--- 7 alpha-particles 

-- 6 
5 
4 
3 
2 

------- 1 

neutrinos .. 
' 

beta-particl~s ~· 

gamma rays electrons ~ 
...... 

KE All nuclear decay panicles 
m are determtned by M 

y 
[n-n] (v-v) 

gamma ray production Terryon.ic charge topologies 

o+ 
[ 42-30] 

[42-30] 

o+ 
He+2 

(84-60] 

alpha particle production 

Energy can be released from atomic 
nuclei through various processes 

alpha-particles 
beta-particles 
gamma rays 
specrral/ines 

heat & motion 

Ch.lrge M<ltter p~hde creation follows chemical equilibrium formul~ 

N° _ ,.,.... e+ + ve + e-
(18-18) [12-0) (6-6) [0-12) 

Neutron decay processes 

ve + 
(6-6) 

ve + ve 
(6-6) (6-6) 

3D Matter topologies are not conservative 
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Alpha radiation 
(Deuteron emissions) 

large. un.nable 
energetic nuclei 

large stable 
nuclei 

+ 

Alpha panicles are released dur1ng alpha decay p<OCleSSeS In ultra-heavy nudelllke 
uranlum,lhorlum, adlnlum, and nodlum 

00 -----­
@-- -­
[F> 

© 

Beta radiation -Negative charge sets (Nuclei) 
Gamma radiation- Neutral Charge sets (Photons) 

24 
84-60 

90.000 

Helium nuclei creation 

o+ o+ 
,42-30 42-30 

+ 

alpha particles 

12 

~ 
1<>30) 

~ o+ -

+ 
45.000 

Deuteron Deuteron 

charged 
alpha nuclei bond 

& 
capture electrons 
toformneuttal 

Helium 

The radioactive isok>pe Amffldum 241 tmits alpha pattidM 
which .\reused In smoke detectors. 

Ove to their lar~r ma~s compar~ to bet3 and gamma p.lrticles. 
alpha particles can ~easily stopped by a pltce of paper 01 human s.kin. 
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Beta particle decay 
_....;:>~ e+ + ve + e-

(12-oJ (6-6 ] (0-12] 

Neutron decay paths 

N ° _ __,;>~ ve + ve + ve 
(18-18) [6-6] [6-6) [6-6) 

(the emission of leptons from atomic nuclei) 

[Ri ------­

@----
-------- 8 

---- 7 

~ -u~ ~~~-- 6 
(Q) 5 
~ 4 

~ 2 
~ - - - - - - - -------- 1 

Alpha radiation- Positive charge particles (Nuclei) 
Gamma radiation- Neutral charge quanta (Photons) 

carbon-14 

61)(0lOilS 

8neurrons 

tarbon-10 

61)(0lOM 
4neurrons 

~~· .... 

Nlttogen -14 

!protons 
lneuuons 

Boron-10 

Sl)fOlOfiS 

Sneurrons 

beta-minus decay 

anti-neutrtno electron 

Beta decay 
neutJtno positron 

+ 0 + 0 
beta-plus decay 

Charge is a conserved physical 
property of all material objects 

N 0 (24-24) p+ + 
+ ve ;:.. e-

[18-18] [6-6] :24-12] :o-12 ] 

Neutron decay is not a spontaneous process 

All beta decay processes are the result of 
neutrino interaction with Neutrons 

Beta-particles 
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Gamma Radiation 
{high energy photon emission) 

Natural sources of gamma rays on Earth iocludegamma decay from natural ly occurring radioisotopes, 
and ~ondary radiation from atmospheric intcractioru with cosmic ray ~rticle-s. 

All ejected gamma ray photons are 
neutral energy quanta sets 

[photons I EM waves] 
Gamma rays typically have freque"Kies above lOexahenz (or > 10"19 Hz), 

and therefore gC!'ncrally have enfNgies above 100 keV and 
wavelengths less than 10 picometers (less than the diameter of an atom) 

~ -------

@---­

W>--
h :---:-l""¥'"'¥1=1 

@ 

J!: 
••• 

5 
4 
3 
2 !L 

~ ------- -------- 1 

Alpha radiation -Positive charge particles (nuclei) 
Beta radiation- Negative charge particles (leptons) 

gamma rays 
Gamma decay pn>duces 13)0 wfth ..,..-gles a/ 0<1ly a few hundrod keY, 

and a!.-always less than 1 ON<eV 

EM Wave 

EM F.eld Pllnc:k qwn\U 

~ZE.[ [e.~.).[mnv2]] 
Ekrtro\Vf:nctic ~ w~ity 

Gamma rays are a form of ionizing radiation.. and they have very good penetrating power. 
They result from the reiNse of atomk en.ergles and will cause btologlc.al dama~ to living tissu~. 

2hv 
Olrt' must alw.ly'S be taken to distingvsh bf(Wf('n ch3rged Pt•mckQv3nt.) (v) <1nd photons (f) 

g' gamma ray bursts 10 .. 
3 

~ 3 

No .. ;;;, 
[2.25 e23] Ol 3 > '< ... [ 18-18] (v-v) 3 ~ .. 

' "' :!: "' E = 2m c2 hf d. 
~ " "' ID .a .... 
g '< 

930MeV 930 MeV 10 

'8 "' 0 

~ 
3 

.... the ...wta/theS1mdJ<EM~a/-topologles "' ~ 
being released as mas.s-enetgy momen1a geooooetrtes -< 
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neutrino-Neutron lnteractions 

Zr-----------------~ ~ 0 [24-24] 5 
9' ve + N ,...., p+ + e- ~ 
~ '"-6-·6--1.;.8-1-$ .;:.;,;._.;.....;...,;;;:;....;.24.;.·1..;2 ;..__0·-12-J ]_ :J _ Charged Matter equivalence ;I: 

ve 

neutrino 

[R{ ----­

©---
[f.> - -

@ 

1M" 

n 

Neutron 
0 

neutrino capture 
Neutron decay is not the spontaneous process 

hypothesied by modern nuclear physicists 

The observed decay products are the result of 
solar neuuinos interacting with Neuuons 

(both within nuclei and 

[24-24] 
A Neutronium atom 

has an identical mass-charge 
quotient to that of Hydrogen 

[24-24) 

8 
7 

- 6 

5 
4 

3 
2 

Neutronium decay processes 
A Neutron/neutrino inte'action can decay into 4 differing particle sets 

" e+ + e+ + e- + e-
" [12·0) [12-0) [0·12) [0-12] 

[24-24] II _... e+ + e- + ve + ve ~ 

[12·0] [0·12] (6-6] (6-6] 

No+ ve 
(18-18] (6-6] 

y ~ ve + ve + ve + ve 
(6·6) (6-6) (6·6] (6·6) 

• [n-n] yo 
' 

All pathS ate unl-dire<~l hi9HntfgyNaner-EnetgyCI>de<.ay pathsor.ty ~ 

Excluding tN:>ir ~tt Charge. 
Neutrons have neutral particle g.eometriesl 18·18) 

identiCal to that of a Proton (24·12) 

p + 
[24·12) 

[24-24) 

Spontaneous Neutron decay 
into Proton-electron-neutrinos 
is not possible without the 
interaction of Muonic neutrinos 
(see Tetryonic Charge numbers) 

~ - - - - - - - ------- 1 
A Neutron is NOT a Proton that has absorbed an electron 
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neutrino-Proton 1nteractions 

neutrino 

Proton 
12 

("'"" I 

~~p+ 

Although ve-ty weakly interacting, 
ne utrinosun still be attracted to and bind 
to Protons vi.a their negative charge faKia 

neutrino capture 
Neutron de<ay is not the spontaneous process 

hypothesied by modern nuclear physicists 

The obrerved decay products are the result of 
solar neutrinos interacting with Neutrons 

(both within nuclei and free 

~l'lt'vttli\OS~ISONyt~n~'kelyl)robtbiloi! 
oA lrl~.ctin9 WJih h"oevtron:lln !he n~Jdtj! 

[30-18] 
A Proton-neutrino atom 

would have an identical charge 
quotient to that of a Proton 

[24-12] 

Proton decay paths 
A Proton/Neutrino interaction can decay into 4 differing particle sets 

' " ... 

[30-18] ~ ' 

p++ ve 
[24-12] [6-6] 

No + e+ 
(18-18] [12-0) 

e+ + e+ + e - + ve 
[12-0] [12-o] [o-2] [6-6) 

ve + ve + ve + e+ 
[6-6] [6-6) [6-6 ) [12-0] 

(n-n] yo + 

If they exist. Proton-neutrino particle couplings would 
function In a manner Identical to that of Proton-electron couplings 

lR1 -----­
@---­

~ ­

8 
7 
6 and could be detected by the anomalous spin measurements that would result 

@-

~ 
... • 

- 5 
4 
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2 
1 

A Proton has a Positive charge geometry (24-12) 
equivalent to that of a Neutral Neutron (18-18) 

A Proton Is topologically identiC4l to a Neutron 
(differing only in the net charge aeated) 
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Tetryonlc Geometry 
.' ~ . ' '·' : 
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