nm — .Vu.l\ -

M“ \er N AN
[l

@) 1 - L

[ w s

. G o
S - 1 >
8 S 3 _ s .

5 30 =
25 S o T B ]
= w C T :
= © o0 2 3 S ~
|w.. O 172! .m” < = '

= O () _.\./n . 5 : .
.mw C o O I NN - 1
O 320 A M W
e (e o 0 & O
~x O mv u.w c = - |
& 308 < < X X
S £ FRNES T _ T

+ o O L. -
nv - J (%2 “V (\,v ’ , - ”I
O — %, Ol 4 \ P ”u PN
mw = 35 O Y e e~ D g Pl /m\ )

NH — { (@) . “ Qﬂ IL- ‘w

o O (@] - R = .

> 9 o K 20
5. = [ o & - o= ;
H..l\ - ._Il ”u 75 f% M hl.\u J
c- l‘ lﬁu._w m n7 . : W" 1
el 0l S S
o) Ol & ( . Ean

- e O Il /\N | lu b
S o o O 0 = SRR
flm ID n mv ”__I J nllw \ J I .-U ul \
g D 65 @ ST Al g -
| J b . O P L VA g = - -
30 Oge 0o 2 Al (I T <

: $ J 45 Au N~— — _ _

NV O a N~ 2 — \

o o O = : ,
SR 2 m“ % i ! r < — 7<
ﬁ/h V O hv ! - o n [§ A\ ry
g = ClE= 10 o ~ 2 VI\
w = | O = 3 O 3 =

. Ol vt | ‘ S
< 0 1= o M
fa L ®) — 0%Q T
Y/ O e y 9 p\ _
aN
c 3 hmu % -% _.l N—1L W
O S5 o4 c 0 1
= 4y— C = c . w
0 O-g L : A I
b=y & h ~N e ed O
\.V n nl V 1 . _ . !U
r. O ol = 1= O
o O CO5 §& Ol
Q 0O T L =

| 1 ]

Mn/y = N S




X
)
>
T o
= (&)
a D = Q)
= <3 o =
7 D C = Z N
D - \
0 o9 M ~ >~
> 2 \ \ i
= ; ) Y A
+= 7\ < (od
@) ] | 3 - i
il f
— _uv = N’L
— ~ < g
O c O >
C a Y N\
@) @) —_— U
lv WV |_.”. I_n — ~——
O 05 Py . )
- 0 O > -
n W ,/h /.\s h..
O L S~ el - ©)
5 g 2 ~ %= Sn €D
o) | O - Nl ] ol
| O Q5 r el iR
0 1= A\ - J |/
— ~ pu——
O o2 1 o ﬁ
X 1B P 1 ) J
— r o, PO Vauls e
O g o Y D X ol
il LSS} N ~ ~ S|- ~ | =
2 P o Al 8=
IO n.l e mll- l\ l\ . .” Y O
N— += ) ~ ﬁ./q\\ _ ﬂL\O
m = M > — W .L S
r\v c—
O $ © 3
— mv @) N @ 9D
2 D g T : =
= Feilile) > _— o
e v ” -~ {I\ 4/ m
O O i ) \
2 0 o) ] !
i) C > L [ o T
\rm iR e) 7] C N - —
fl\ [9p) b
I_.\ ! “y /T \
—~ N -/ [




ﬁ/-
o an
O
= 3
|
nnu )
)| &
0+
=
=l a D )
C W e
M\ L -
09 ¢ % T
5 O RT3 £ i
+ = 0
O+ D | 2 i) 3
O O || o = ) > = S
OIS 2 : :
o2l [T = r T -
® Il P o o ¥ .. .
03T 8w x Y 5 13
O = [ O ) - o ¢ J
cC 0 £ - - — | = m :
so et e £ RS .
O T — D ]
g 2 8 o Ste 9 : ki
: _ 2 ® 1€ e
0% = . o nl ﬁ,, yy .
e =l = b C > |
O 5@ <) oI ¢ |
ARE o < T Il
S 180 Q9 : o =
s g O i~ I
n)k i > ) ® A b r I
I @) el d ) ; = g
. . = ™) - :
4 :m_ — a “ .. § \ L
A 5 9 ” Y ) Q M D
A% T T Q- o
a Oy N ) =
ToCcmT O o i 2 1S &
L c 5 ﬁu _/ Hv o~ %
2 SARE-NE i S OIS
N 2 g B , 2 . 2= ,
A1 9 = © lm % B =1 ¢ o
t\v -~ Hu =+ (D) )l“ ~ |.| M l ~
O o 20 © O |-~ STR(€ 5 2
d : % r
O 0 DX v o T E :
A~ O (o PO O S 9 = g z !
o > 5 0 A | \ |
= Q2o [ S0 |» ¢ 5
O w O 5 ) O ¥ c
T @ o g X = 5
P08 o B , 3
\“U HM 0 O = (| | \U \po - ~
D) O - = : - ~ IE i
M mu = 05 < g . )
a O = w O = - m mv
s S O) Pa N 22 M == \ . S e
S 2% Qo o JRETAIL: :
= O oL 973 e - E
S O 03 o e 1
I-\ — G4 0 c— e .— 4 W
£ 6 2L €5 r w8 T
o 0 0 &[0 ﬂ
IW Oy 5 a | £ S 5 I | < UL
“_I B NM v 2 +— m \V ”v Mo/ M~
NI oo 00 o |9 9 T
o~ =0 2 EE G ,
0
N/




>
©
() j(©)
N— ..N: — QD
) a L, >
€ o & S
S 7 7 > » L2
c 3 |4, 0 >
= & nd c T
O AN © [l
(O] < 9 )
2 . e + O =7
O ) O L O =
® ) O c e

[ ) o m (@
J - —

= . ~ & 2 ==
S O o) = m o
b ._M u b — -+
c c @) 2 .
S = = = ~
O M= O O
) B o o - N
O O C T — 5
O S G ~ =
S O o2 0 o N “
5 > 5 C © S - >
- O > = w— NS N

. g P ol F © L ~

o £ Q 0O =l

2 SO 0 > S

o O = 2 c __\

-+ e Y— > W_M e \U”l d

] = C - =

& O = = ) SRS

= = o) : D 5

fm v ~ ﬂ/u m.k mw e | ——

6 95 5 ¢ 2 5o

S ®. & 2 G TS

S 56 « D = 0 SO

5 c% = O O B 25

2 56C O C Q | C O =

c =9 £ 0 5 X o

n h/b ) W I -l |

5L 5 O

y 2 O) O Z

¢ c < ]

{ O £
O 9 | A%

N\/

AN\ 7

+
~ STOAYHUrTies, 1 |l

ENIHE

CINCRGSG Y




£ SR
= = 9 .
O —+— > :
2 w
D b ®
) - 5 3
U ) 7
\ S 2 N
J | - |
g = v s
d - Q
D > L = <
> s B 0 w
®) O ” ;n_uw > mW\ mN mw
: s 5 5 =0 xe. (7p) N
2 = : s P m \ O] pus
0 - “—= @2 5 = . 5
R = iy = % o 8 5
- 5 - wi- Q@ 5 -
0 D cg T QO &
+— ) Q L m = 0
O £ e
2 ) R 5
- - 2 n._U - 2 ¢
>~ O 5 5 O
] < 3 S & @
Py : O 52 5 < 5
,k - (OIS n—v 1~ S e
g c? fo) o O O
- d - 7N
£ £ 28 35 355 o
+ c = e @ O ¢ ® 5
m\liu > ( C O -— S
£ o 0O R < 7R
m - 0 @ = 0 g | :
® c & 0% 25 o Z £ 5 £ o
C C o OE =2 c 0O 6 O 5 &
O = = — T .= = = 18z S 0
n O / ) —— 5 D T RE
,ﬂ n_rv < | S w L Z =2 A_v O N‘
a.-\ O .// Y 4 v H ly w” U E ““ = w I.w
MN » ANH Nu m I n_\|u g 2 ru”_u O ﬂﬂu rmN,, = =
— an ~ 3 U T S V.I Ol m )
O O 0 mm ) Q/ W.J = D clu m > 289
) E — =+ Ly ) nl. - e = c
—_— ~ - L u“ Y "l
. . = o 4= D 4=
Daw  § = 5~
= O
o) 29
D " ) C O Va
a._*= ) - \
3V x | —_— N_J g f{ T \ J
‘I N — (
O m\u D = C Qm “””\ mhnu
A” ” L AI\..\v Y ﬂu nN AW
> 3 | 5 O| @ =
w S D = 0 = .
o€ C o ot ¥
S . 3 |__|
O = 5 . :
l O[O =
=2 )
. O = < 2| 0
_Hll (T




ya

\

1LVi

r

VUurcl

Af vt

ale iga act
ViV 1V A TU

Pany e LY

of one . ara
Ul Ul Gyu | Il |

food la
| AW AN AN |y A |

PIIV‘\"\+I‘\I\
rKinetic energ

r

Al

+i
p'vr \Ve T

riccoy

£

|AA ]
=N

per

e

+an

7 11

N

/i
|lﬁ+:
uanoli

€q

+hh
11
cH

)

J

N
N +ha
Qe

laVYal
I\

h

nmIral 1o tﬂl

o

"thaot ic aive
from
moaoTT

A+
O r

19

ri

-

TNANA

'
HE

\

a Wnml

Qb

m

/

77
The "Cal
LI B A g

N\

—|

H S [UCSTINTEU WUST

H'e Aafinad h

NAarao\/

add one
calorie o
enerav

ya

laYe W)
A
g

Ul ©l1IT HY CTYuincai

f

ne

in

19
0
U

Q

a

Ol C

NSV

LILA4(e)

ri

~AMoLint nf
AT 1IOUJt|

Ul

C

+

the kilocalorie (kcal)

elsius (or Kelvin)
C 1L + £\

S|

~

-

<
\

yaii\
W)

()

Ul

|[RAZRN\\ AW | jy N

'
ri
AL

NERG
\AW ||
= JOUI

Py

one degree

most reactions at lab scale,

ity

vel

r'\\
MAss
nit. Fo

we'llluse kilojoules (kJ).

-

(==

Y

i—
—

4

C
KInetic
eneroy

\\

N

AN

\

-the Jouleisasmallu

4.184/J =1 cal




