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Nuclear Chemistry @
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Worksheet ( 11 )

Nuclear Reactions and Energy Adially 43990 cidleLdsl)

* Einstein’s Equation:
Any reaction produces or consumes energy due to
loss or gain in mass. Energy and mass are equivalent.

1oyl A *
ng_\l_.ﬁsl _,‘ a8 da A8l L ollen g J‘ CJ_-\_-)J-C—mg“
SilS e ALK g AU dall AL

AFis the change in enerav. in Joules

cr DE =Amc?

Note: Because €7 is large, a small change in mass results in a large change in energy

* . .
Mass Defect: The difference in mass between
a nucleus and its component nucleons.

A g IS il g 31 gl AL S A (3 ) AL Q) pali *
e O35

Npis number of protons
ass defect = Maucleus

my2§S,gefect = mi

mpis mass of proton
e Npmp + Nnmn]

‘BRfke !nI\Vlf My + Nomn |

{
i

Nais number of neutrons  mais mass of neutron

muis mass of hydrogen atom

* Example:
Calculate the mass defect and bindingenergy of

lithium-7. The mass of lithium-7 is 7.016 amu (1 amu =

1.66 X 10?7 kg)

* Nuclear reactions and Energy:
Look at the graph and answer the questions:
1- Define binding energy

G- he-amolng.-of-e4er3 Y. Needed o break

2- What is the relation between the binding energ
and element stability?

THeayeater The binding enersy.

3- What are the mass number of the most stable

elements?
4- What are the unstable eleg}z&tj in the graph?
5- Which elements tend to z7o fusion reaction?

6- Which elements tend to do fission reaction?

uc

tdmia *

dig 7 -H_;;_)l!\ 3oalh N AE by ALCh et al
(3.8.57.016) 7-p sl jy ks

(1 amu = 1.66 X 10" kg)
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Worksheet (12 )

Nuclear Reactions g 40 cile LI

— & —

['Nu(.lu.lr Runcllon:—J
s \.]f.f:..'m,m K AQ% 9, \Jp;g\
[ Nuclear Fission ] [ Nuclear Fusion

Oefinition: ... .. e Detinitiony

Example:Example:
..HI; S ampie: 141 9 ? 4
90U "1 n _oaBa + aKr 6 3n 41H —Hg + 2ae + energy

* Nuclear Fission: Ay U SOy A4 g 3N e linl) *
Fill in the spaces using guide words: e Laad) GlLISI, GLE) il Sial
Energy — smaller ~ unstable — nuclear fission S99 Malil — 3,8 2 — el — A8LL
Heavy nuclei tend to be A #ah/€ To be stable ovmmmnnneee. (1 3-53 O Jia Ay LA Ay p 30
they can fragment into S ma// € ¥... Nuclei. Splitting TP, TR Uk I | pmnad O Y HE1 S oSy
of nucleus into fragments is known as (\UC’/@Q{F '- s of e ot #1380 3 S5 oo
The fission of nucleus is accompanied by a very large s Hus s e kil Lyoae (3ol gl Ula 230
release of E” ey%\j AR
* Explain: Heavy atoms with mass number more o dai 60 00 ST ALS sa ey AL Ay, Y ud *

o CYEAS 6 AN S P fab,l,tjf””“t“;jﬂ‘
TR B . o/ ‘O)')J
) MUY §is5/on The WUCLET of atoms with masses
qyeat et tChan [Zo’] art sPlit into smalley parts to
jncrease ogabilitl- 2 ‘
x MICleay susion: L& isthe PIocess oG Com bmlm 4 L4 'Sh+
atomic nyclef to folm onl move Stable nUCteds:

SS—
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Worksheet (13 )
Chain Reactions J-wlaiall Je Ll
* What is meant by chain reaction? ol Jelially aitia ™
'Ung G et~ gugtammg PYOCQSS AR iCh--one.. V(?QCZ‘/O/’ i
|ﬂ T f’i Q- TES-ex. Lﬂm\\;&\p \ \g;)a_-;l_,g\)h;u——-—,\é\cz@\)v- Aygh
aye.  GED > " o
| & -5 AW Ja\azsy
i 2 . e ] - \
& P P _:4:;; ad .:’
K g = ‘\-s:‘:;) = .Q:‘,J: -:"":‘,"J: -
— :'\z P -y -
a4 'f‘;ﬁ'.“ : -ta‘f‘f’" aa.  ChES >
" \fj? u P s . S e,
‘2 Ba n !._};}-’ -5;%‘:‘_;3 > ot ‘y -
“‘*;g.‘f E;é} > . ‘:—:,n“' _;w‘:).:,} >
N> &0 -
* As you see in the figure above: P Ly (T A O
1- When a neutron strikes uranium-235 nucleus, it ¢235-a 323 5335 )38l 53 ()9 yigwi ot puiay Lanie -]
undergoes fission into .......}4.¥.......and SR B i (,t_...u\jt.; Jsa3
—Ba nuclei reieasmg two .49 gt tyoy) and Tan i€ L, 4—*-u-e
very large amount of . E’ﬂe %3 e A
2-The two neutrons can cause two additional o b il Lag iy L 53 5l Q‘L_-\ -2
,Z ‘: 15S ,l il release .. ..neutrons and so on, dA< a, u;}:-u On—aiie u_g..L.a\
this self-sustainable process is called. Chayp.-.yeoct) o e il L0 Al el Al el a3a
i @ rorutron g%%'!z:’.} Naadleus /H f)
4—“&» “‘“‘?Q \e:
e oz o
e( 4 e
g °.°
0" . o ook éo
* As shown in the figure abov; ) Jw,)_\ d:_C’ )] MZ.Gi Q‘-)G_Qd\@ AT ds_...st (P ga gh Lag >
1- What i ns a critical mass? VAL A yall il s L
A samPlé. that- 15 -moss/ve..eNoUIh £o..5.Usteun. achqm rea. Cz‘/on
2- What will happen if the sample is less than the A<l e JB A el ANS LS 1Y) Siaay 3L, 2
critical mass (subcritical mass)?
The veaction will nol . OCCUY -BeCatse the.pedtyons cw l&wmj
3- What will happen if the sample is more than the ALK e el Al QS g1y Gaay !

critical mass(supercritical mass)?

oCcCuUrs

<5y L?_s)_l’u

R VAT S L E DY

Scanned by CamScanner



) ’r“"‘

s

. e
. B~ I. st s

wle.

SO DU~ 1 - -

r Ministry of Education

Al Magam School Cycle 3 Nuc [e ar Cﬁe miS try

Science Department

-

Name : Grade : Date: [/ [/

Worksheet { 14)

Nuclear Power Plants 43—l cilelial

i o - . . = |
* The figure shows the parts of nuclear power plants: g CSbe Ll ¢l ) iy JO! "

STCAM

>
: >9 GENERATOR

&
G 7B
B s y =,
o " “5 CONTROL o BF'a. 4 ks STEAM ,a.f//"

. M’f ROD N Skl M_m“.\ T RIS TURBINE s
’)\ (‘)\' » T 1emes 330°¢ -' 10 ‘s S ;LNCPATO; -~ 4
%’ oo & o [ —
35°C —
E 25°C pir Tl S i
* What are the parts of nuclear power plant Tl Jolidl el pal o L
1— Po Ll ot Caymilm. Contyol Vo.d..._s......, efegm LB o LFDIN s g2 -1
Ctﬂ(f("z‘( CO{?tmfﬂéi e oy, B A <2
* What is the fuel used in the reactor? < ‘,,__m dr_Lu.“ g; ,_x_-._\_.u!\ J_,JJ,“ Al
_ ¥ What is the role of cadmium control rods? ”u.\Li_u e r\s_-uh i j90 gala*
CONErolimy-Ehe-§ 155100 PYOCOSS - \éiod-cha- ,bf-b, ABLS 3 -kt cgml
. by absotbing neutrons - o Saned |
What is the enrlched uranium? L TN, e}-UUJ—L“ AR
—Uranfhm Caﬂfoifﬂ‘;[ 3%0-)-0 - (,lfaf’]i‘/fm 236 Qlﬁu-
* Why the dense concrete containment is built? Jetid J}_; e il 2 Agla 35130 *
-Prevent vadiation-Leakage-- el pany S
* What are the risks of nuclear power plants? "«.J”_J! u,L_c.Luh sl \’,, i
* What are the breeder reactors? fiadgall Cdlclid) g,‘ W

“Reactors able toProduce mote-fues thap

fla i
Zhey Use Wu\)’m})‘ 959 Zd 7S SNl @
\&-@,{_——)
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Worksheet ( 15)

. Nuclear Fusion ¢3! mlaaiV
* What is meant by nuclear fusion?

gl ZLlaaiVh as 3la ™

; { ; NI La*
: * What are the advantages of nuclear fusion? fis 95 gladi¥l <l jraa A

{ *What is make nuclear fusion a promising source of ey jaas gyl plani¥l Joasy 4&‘13
! energy? - L

i . ---P-)"@J.UG.&;...q.....h..b(A.a..@....q.m.@u.ﬂ.t.o (}e,q.ey%y"m@‘/raw\?“a@.\gég -1
2- PYOVT\*}FJL/%ht{»V@f%”LIigc—’f OP€5M,Q)|AM_;~)‘3,4J) \J«’g-?’ -2

i }re(\C’ ] ! Y FITREY » *
* What are the problems that must be overcome on a tic ’Z‘A—ii-u‘ el Lgle ‘-.-ﬂ—a-:“ «—ue‘{di uM1 L_A
commercially scale of nuclear fusion? ‘—PL—“:*" s 95 glasiyl
1. #/%Meﬂeyg%,g/auu/ OMK’MUM\J};)S}QQ -1
o ¥ ;g Lh B 5 o 1540235 51 50
£ ‘QW = *;H { | Adw &, =0

* What is the name of this device?

f}z‘@mmoﬂKVﬁ&Oﬂ“’V . /”33&%

* What is this device used for? Fleall 1ia pass, ok *

?;?HS“ TO Contoln the in ted sely Yoy Pl Tan
5 a Ctiop |
2L\ NS IS B2 50 Al O D, vt JTEN G £ Lol o
k z///&‘)'&‘l—;ﬂ
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