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quP-Fe,r 24 - L\Iruclear C}\emis‘i'rg

L\Je are Now en,-l—erinf) a new realm : hereas
ever ything weve looked at EIl now has
been Founded on electrons' behavior (or‘
Hie lwrhc_a,“!‘«on% of Su\cl\>l\)e Wil yrow be

Ae.a\lm.ﬁ With nucelec

Eledteon — chemical reactions | properties
. atoms dont change identity
. electrons are shared or transferced
» energy chanqes are rela Lv&(b mode st
e Y(eaction rates Ae?e,ng\ on cOncavdTa'Hon)
“’CM()Q\"A“!’ ure | etc.
None ol +his A.Plolie$ 4o nuclear reactions in
Which nuclear particles are involved .

>k 20\4(0 a.c}'\v;-l’n R r\v\.c‘;\(,ar 8'4'«,&”(}3 (2‘\—.\3

A nuncleus can be composed ol ann number
| P 3
of Newtrons amdk protons that are a roximate |
P ff )
-cﬂlbwl.\ . (Tkﬁ a‘\'cm KAAS ;VI H electrons - # (ro‘)’ons>

. Somc combinations are s‘tab\c_) Some are

less &;ke[j C\ov\:{’ s+l stable — last {n(ieé'n;'\'c")})

and some are unstable ard pwust change

'-H'\.e nu.o‘e;ar Lomeosn‘x'\on (r‘ﬂwl,ca o\o“- v.e.\>
Lvsolroﬂeh : ¢ oleud'ermm, “‘(‘ ‘\’f\‘l'\um(-\%p

Cs-}able,\) \‘;Qi ,' ) (less commony. \@O;', ms—(-«,blé
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ﬂeSc -H'“n’f_e_ A[@(gren‘f‘ +35)6$ Dp l’\\\jo‘rvjen ave iso+a@e_$
. of Md(03en. Each of these can be +aﬂaea{ with

the. nudide notation

A
/)27 ZX 2 Symbol for the

element or
1%( a f)qr-(-a‘cic ' qufjﬁ fa(‘*'{c\e.

Fb( o nua(:o\c HF oF‘)ro‘*bnS

+he mass number = total humber ol nucleons
(pro*ons + néw{‘rons)

Some eramgles
Par‘i—icies '

{
zf(o"\'on — | F

newtron —» 'Y\.
o

o
electron — __l-e,

eiemew‘f's .

I
—_— iH ( context Aetermines Whether
| (
2 +» wse tH or ip)

Olew(-arfuw\ —_— ‘ﬁ"‘(

imﬂ a(rotf)en

Car bon \ y
(mos nbwh44n+> - éC’ ( “ew{'\f&ns3

d?a(banJS.O"-ofe, R ‘3C C-; newhmns)
(Ca.rbch-'l's 6

35 ‘
(L -3s — ﬂ-CQ’ & ~3S 75 abudant atomic
mass =
35. 45"

Cp-23% —_— T::C,Q <«—~25%, abundant
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Radioac*\—;\"{-i-n was discovered 103 Beaﬁmere\
and, Rest +ln0rov13H5 ane,sﬁﬂau\"eo( loj Marie Curie.

’rlnej and others founnd that the nuclide oF

@(QQVQ’V\ dﬂemicd CANn e{ecaﬂ +0 become e

nuclide oF another 'HM’OM)W +hese processes ;

emitting a‘gha @M"Hc\ﬁS (oﬁ> Which Consist

4
oF 2 protons and 2 neutrons ) hence snmlooi ?_He .

em[H'Jn_a) beta Pmd—ialas ({3) Which have
no mass but a minus one charqe, i€
e_alm{vaﬁen+ o energetic e\ed’(ans) So

o

JCp

also aiven symbol B

emﬁmﬁ Qamma, e s CK§ Which ave
3u6+ h?gh—eharﬂij P((\o'i'ons With no charqe
O mass, S0 also Siven He S’:jmsoo\ :b/ .

Ca?‘l’w(;nj an electron , which s then

+o+u\\_x3 absorloe.& buj -H'xe nmcleus; SMML’D\

(s e (note similarihy 4o B mrkicle
hewever, here *he pmr-i—io\e awﬂ(na,«ifes

With the atom’s Slectron shell | not the mu;(eub

. N 1 . [}
< wu‘H' ) \’\3 pes \'\"\’OY\S B +the anh Pq‘(~l—{(~,\€_
(sa,me mass cl;()o_s:-l-e akarﬁe,> 4o the (&

_ ‘ ,
53mioo| +hus is ‘(.3 .

?ar-\—i cle 3
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Nuclear reactions (Parenf-—-—e a{eouﬁk'fer are
alse (,)rf‘H'c,V\ as e,qm,a'i'\‘&ns‘ N

fadium-22b —> vradon-z272

f

=2 = 8% 2 =36 o c
# {
50 ZZéRa’ zle . Z“Lé*lz?x “— hm;\-l bcDPfc?:CNe:zS
> 8% 8¢

88-3¢ «— total chacge
must be conSuVEA

-
4

S0 mustbe  He
2-

This wWas am example ok alpha a(ecwj. RBeta
Aecomj exqmr\e‘. écbiow—w@ 24, |\

A B3 o

2>< — ss_Cs + ‘\\f?s

A= 133+0 \
=2 = SS+(=\) =S4 Paren‘l’ 1S Xe-133

133 .
6r S4-><e With &4 Fm%n& and Fa newtrons

Eicc+ron Cﬂf‘\'u(e exam@ic .

26 -~ o A
HCQ‘ + _‘@ —_— ?_>< A = 36+0 =34
Z - \3 +6\§:~ lé
Se Acwuﬂ’n%f e sw\bur-26 ?éS

Garmma rays oce emitted In moSt nuclear
(ea_c:Honé C(c\mSinj _e/nerfms but Aoes not

tsell cause changfvxa oL nuclide
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Nuclear stab; lH‘g) — ot +o+2~((3 understood |

butr can be corvelated WiHh Some /rqram@\'er.s:

. Ncw*‘rar\/Pro‘\"ﬂn ratio (l\)/2-> = \ up-te

2 = 20 Caa\a(um} . Ohhﬁ :H and :_He
L\q\/& M/'Z < i .

e

AS Z |ncefeases ) N/z— a(ﬁﬂ(wa“j increases

h i

jsorepe N = _'\_:\_./_;'Z_:_ /—?

————

7 2
. able 24
\ron - Sb 30 26 ‘

. l'E; sl/\oms mez
siwer - loF o 4 (.2 |
(Wevr 6 -?' r U b“np( Qé
‘\‘ungs-\—en—kz‘\' (Lo +4 | . 44 S'l"al?” ‘+,j U
bismwth-204 (26 83 |.S2 5

o PRAbove = -¢2 , no stable nuclides

(iﬁ.) 25 knowm elements are radio ﬂ—ﬁ‘HV’e_) on(j>

0 Elements wWith even Z2 have more stable

‘\so—Po()es Haan hose Lith odd 2, even

N alse b\e/\qﬁ N zZ N s of shable nuclides
A o even  even i '5:'%
(S s> even  odd s3
k\e\e f‘: \D\:;';,( éw\\s ~ odd even So
[_. N‘: S&a‘w" odd  odd F
© “ . 206+
o« There are Mmagic numbers  ofF ether N or Z =

2)8)2_0,28)5‘0)82.

N=1=z¢6 (o\{c
éxc;eg‘h'onall 9 s—HtL\e:).
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o Overall shability 1s determined by +he

balance of ?ra+on— ?ro-\-an FePu\st/e_ Forces
Jersms nueleon- nucleon “S'ﬁ"or\ﬂ lovce” +hat
is attractive .

e S+f@h3 ﬁorce onl«_/] 0‘>e(&cf’€s ot nuclear
Adistances (f,ﬂ.) not outside ok nmo(em5>.

. Mode of iecm:’ o(e(;ends on Z& and M/a i
(D Since Z >33 elements are oo L\ea\gj
proten rich to be stable , no matte
L)ow VVW\,V\S naw‘(’ror\s) H"Cb 30 -Fowafo‘(s
stable nuclides by celeasing 2 protons
ak a fime - via % decar ( ‘;He,>
(=) Neutron -rich nuclides (m{”ﬁ”@, the Lano\)
L\fak N/z |, and need to emit a
(3 (M(Hc(a

?

} 6
\
n — F + G (hewhon becomes
(o] \ -1
a f(a%-an >

(2) Neukcon-poor nuclides (bclOvJ he l:md)
with lew M/"?. need to emit a ‘)os.'-}'ron

or Caﬁ)‘\'ufe, an electren

| l
——y n +
P 0 @
(a Pro-l—on
© | ‘ b tron
e -+ P R v ecomeés o newn n)
-1\ I e
v‘ \ 6 241
Foé‘\mw—-up 24.3 ' mode oé ﬂle,CGMa Cor 20 Fc )QSAN ?
24 €

2% Am 1s Yoo ‘n&ow:) 15> 83 : ® Ae,auj

as

has N=3s 2226, N/a= 1,35 100 high . p decay
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Decaﬂ serfies -~ s+eF5 +alken ‘Lt) L’]ep\\/ﬂ
elements (2) 83> to Seﬂ' down to 4he
V\e,ow'es‘i') \)ef\j stable nucelide N P\o-2_oé‘
(remember that Pb has Z =82 | one

Oﬁ Hf\e“b’\/\a35c V\uME6(5“>

238 20b

— e 7
4,2_(/( - 82 b (3 Sl\awh

iif\ F:%. 2403

235 26

ﬂ 3 232 20
("rwa others: qzu '—"'——*&Pb X q:\"[,\ , 82!7&)

2

50 § 2 s U—238

o /

g 4
T need B steps (8>« He reduces 32)
N

L_/—?,-—— So nheed SoMﬂP decqu
{o reach Pb-206,
(6 x j(.& increases Z by é
122 t LW&'— 8 < decreased 7
2o 42

= bxg 16 ;. net of
z reduction of 1D 32,-982>

* Pb-206

Total =+ of S+ees : 9 @ o(euua ol :He

é @ {5 ”LCCN% ot o(}
238 '\—'—"i?;—} 206
qQz 5 PL C‘(V\Jreﬁ’\’\\\j' wh$;5+eh"'>
-6 + 6 32




