Etude de la solidification de

|'eau pure:

College Jean Moulin, Saint Gaultier



Etude de la solidification de |'eau pure:

iImages tirées du site:
http://physiquecollege.free fr/



LR ] ||.._ P EfRadaafiraids t R “II. o . _._...LLL HHH d __ . m. .1|.+
P b bk -..._... TEEL ISR PR ET] au shmE dgegada AR R R 4 4 i 1 TTEE EEE
BEa rerefEaadd i it RS S S EERTT EER e EEEEEE] e 1 ' i
L s ee o JSSH SRR RRERY RARY IS R
LER R LREFRERE Facded b bbbt i Bl 5 =0 ey IR P A Y ERR R RS KRS 5 H . . "
i g wi=h i 84 4444 g o & sdebgafamna mrbr R + e R (8] rrelp T T - Tt &
Ebi bbb L Ead44 &4 pogdf snpnfhonnfuanna —rrr crsfacaa ] bpha e .
F i e LT 1 TERLE befe rws f pad BEEb T B 4 e Tt R ol phpekeg 4w
SR IHREN FEFRE RN FEETY ERTRE RERRE gy g |2 RS SENS Free 4 i o "”."u ] e _”. |
Hl I bbb b headd diad sdasfagatforrefrpmaferan et tesfaaaa da ae :
asat 111 ayed 1SRN ERE EnAAaAd ML b 4 phas EEaE R I | Stad et Fetet Aot T
| R A IHRAN L i FEFRE RS PR REN | ' PR rivfeeee P - g4 - avafan | -
I bl B B “ _ - .
prrrfpeme e lpadad sy EEER RER R rhreecBemnafidaids b bpfenes S ELEE] a IEEEE SR EREEEE R Ll ER R RS EREERS
ftttfobmaadd wtrrfreasfoy IEEEEEERR! N S R g bpf s reefanas FETPE X8 | suafan &
A N aaasnsd EEEREERE IHERY B shibsngansaliadamdat reer teafanas . ,-5-u-4 E " 1
| B 1 INEEEES Ny . PR . T  ETTE] EER 2 R as * e purafaasa sRaw -+ 1
i i
- - :
| RWRA R JERRNRARAN LR . VA fo4dssd a4 ihbpumnr rrefann- h 4 8 EEAe | venfund
IAEN AL I NEEEANANE V00 B dddd i saalamanflire S e [ EEr 8 s sfannadd e ' I EEEEEEERET B3
S I ELTEE [ e I I . [T ELTR] ES B saaw fugfanan ER L5 R f SRS
q_._.... ssdadddfidrnnsanaid i aadad e reafesaafliinifi “ assm *.-. EER e -f b rafan
| * b
k& H FERRE RS FREREE REES peafamnd ¥ - aaa e EEEEE E) +- Bl BRI B
HHETH H HEEERNAR FENEERRd R ] B : e daas wpederrepanasdaddali seafas ‘ e
LEalddda afandrfrin ....._. e Boaddsdd " o B | H.T R EERE] ._._ ""“ l [ T
N FRRE Hads 4 a4 et baadaay - - 44 Ppefrbbefases]y i “_ T
vk " R e = # “_ R et o a4 " ot -
rEHHH HE i I i EENON A1 PEERE BERRI B! 1 oAb RRRE T
bhaa ! A4 ] - 5 hasqaman - = 4 dbsdanhofanasds {10 + £
rrE u 4 A dacka | o b N Lt EEER] L] ] 1 1 EUEEEES 21 . saafaas 1 .r o
LLLL 1 ikl 3 e +
S EEREERE L i N e = Ema e 4 3 _ EE I EEEE] 1 f§ 5= { - | E
S - aladanys pn - magddad 'l 13 : | 4 e LR -1 1
= .
I ] IRE AR RaRA afaadifrrre 48maq 4444 4 " L a4y ' ] FEEES 13 amn
bhesaady tre e et L EER & EXEEE EERE . 1+ # EEEE EX] | ”_ B o 1 *
PRAR MR fabe it 3 & s yaaa L] a4 5 aad ._._ _h b+ " f t t
ot .__..w el .n i _. a " n ."..... -.nl & L] “ L] ._.“. 1 1+ 1
T11 T 1 T
41 .—.| R LLLH H At 'TEE] bed " - 44449 e o - 1]
TEIEEE] _... a I -u 4 (X - & LR ._._ ' ¥ TEEEN
EEREREEE fpryi —. 14 + 4 shpa ' = EEEE] J EEE =5 " "
AN thofe a4 LEER] ol i X 1 I 11 i 1
i jose i ! T T T
ERE g 19 it ERE] EE] ._._l o RN EERE " - $ [
- fopr | o 444 4 u a e AL ' - P RS 5 ' | v
A dd 1hede 34 ws aan -pe | 544 ' " ﬁ h.-
LR R {4 EER R EEE SR 3 = r 1n.1| == H1
1 1 a -
LRy 1 il ._ ofap 4 44444344 . 1
4 r
.T_. ._u._._ -+ 4 1 +HHHH n" u. | i ¥ 1 + 1 1]
i LR - 1 1 -
] it : 5 Y ] igssest|t 3
*
v it + E Bhd= B ¥ 2 [ EEEE] SRR 13 4 ' |
o " ._._._ 8 4 -4 5 " ehoa=n o 454
ST g e 4 L 1 11 1 an B - 1
AT .___- ' |n + | 1 ] - T E - t
t
} I - Pl bpladad 424 44444 " " i - R i .
44 ' Phorrbfeaadd ik L] 44 A4 . . 3
L e ddd R Lhobiila H IREAN aan i e s 44 - 'l El rerl "
IEEEREEE FiE a g EEER EEEE EEE T a 4 Bl ._. T [
148 T b B 8 BE1 B T M T
-+ * " f SR B -“ 44 -+ 44+ ”_ F 1 ._._ R 1531 .
e * .._....l_ a4 44 1 o TN e i .k o
23 & 111 11 1 m. L B T ek
4
T T | | T
| R ..u:T i” | | I 7 ._._ i 1 4 ) m o EERR R R E
S ++ a4 | 1 1
- 44 aidq 1 aa 1
-+ e #1 1 t H 4444 A0l BB $
B =+ T =+ 4 1 T
a ._ + il R ERERE - 44 L] + .
1 HH HiH HitHHH ‘ it
a4 2 t E " H "
H H rHhn iiiRiRanRaRand b
. 1 ] L8 LEERIRREN, T i . H
EE . S 1
i e _ T i _
£ ' nan - 1
| 1 H T £ ¥ i
- ¥ .
1 B “ ] TR i HE HHHY _
‘ i T 1] 1 4 bbet I ]
i 4 i # Tt 1 1 bl B0 B 1
i . et ¥ . -1 t m i dn 4 _”._q
v - a trlbbre X 4 . 4 rafde £
X . . B
I M [ 1 A e
i
u_.' X H .“- .
B . # e + NN
ve wﬂ_. ® ._ *
|-4-4 —_ ] B
444 4.4 . - ST ILEEE
] L
-+
EE ' E
T
n
1 A -
. y
- i
v | EEER IS wha au
|14 4 | & +
A48 BREEE 1 1
FERERE " EERER B t 1
+
1 I 1 i
1 I | } I
4 ISRas 1 } |
1T 1 1 1 i
4 ! R —__.... - __._.T N ] ¥
! bbb s el rrebepmn ._._”_”_. - | " 1
3 [N puanfla trrrbmeeadin - i T
444 4 phrkprecaga s bbb 14 T
i
: tee L e I L EEEY Bl Thpr * - rREE
“—.u.:.. b fdsda e 1 ILER] B eSS R R _.__. -
i Lesfdnan ._| rerrpemaagda R ELar | apas
dool AN RowEs o TR e b TR FErEI EEE R e ITIEEN
: IEON4 Hant H =
IS EE EEERE ERE bnnphandads MR i
N N LIEERELE Sl EEERS B dbiskdadg | it
IRE SRR B 4 ERA RAEE B btbs faman ' e
u..1._n"__| 34+ prpphomnageeaifrrirhberefreadaaid L2 -
LLLEE HEHHH NN AN AN FERE LER A H : | -
g A
L [N EE L
T pHEHH 81134 bEED A ERRRIBRRRR RN R 1121 1 .
i
- padq TEER ] RS RS 1 0t d trrpe ] EERE fpr e v T
- . T (RS b " rrepe clisRand addl v
S IR i ptevhboen B AR X sfEufern s - FeppesS
1l 2844 IEEER T prrrlrees a e R EEE E - T
- T
¥ ITEE] 5 NN REEE A0 E by _._. whbbfneaagddd 4 .
v 5844 r __ ] L ' reihe drrlrbrefeeaaddis Addd iy NERERRE - HH-
S [EEE] ¥ R EEaad Lt * EEIEEY ebp pappapanan L - - + h b e 4444
+ EER ] L __ peenfpkee - e SRl E ] + - ' sradgee
| ] i 111 L
1 1
' e 1rfrrerhries FEER e ._“ 44500 . -
} gadd s a drvaan HrH _..1 ahaa il " | | “he-
] fadd I A 11 rrrer 1 1 1 1 T] I Il R
t T T B840 4 000 IEREE BEREE BRI R A o i

Ture

#

erd

Evolution de la temp
en fonction du temps

inutes)

sol
(m

—
v}
=
~
o
O
Q)
—
S
o
-
~—

SOLIDIFICATION

ide et solide
liquide

température

iqu

*

’remps



i sfaanifemnaffemadiriafadat Pheadpfes-
v shasfrfeasadfppudddiin 4 R LR} -
= abasqiteaaatiiaadiine “ a A puaad e
T  EREERE RS S 3 TR TE RN Tl
] 1 +H | 4
e HHE .._ - H |
rraa ifaa i BB "
113 . ] Y
r + 1
v EEEE RS YR a HH
H : f ._ i
" 'l 1 1+ 114 B T
| + ¥
45 il 11 t T
1 dfbbragas t
+ 4 EEl EEE B T
u- 4 L REE A . i
_ Esaai bn o |
| At bpn gyt ¥ 44
_ M T
m A NANE ] BRNNE
ﬁ “ ._1. ad bbd by pn g a e
] |
T
] _.‘.T.._-_—.- Agap .-_. +
111 ..-.1mn e 1a . SFE a
L] E b e 4 o r o bae
4 i C m ot B K 1 s
i R - F ¥
== L 2 11 1.-1 1
4 i b " a _..ﬁ- H o1 B R 1 "
i R " Frkn 4 1 '
! IRRY gaddbapn 4
| 4 4 bita - 1 t
LERR ] LR i “ ' -.._ m.".- -+ =a e T 44
._ u LT s prediais ‘ 4 -u__ rhagdiir FEE 4 o
_ 4 FEEER! afibprpddrid v 4 —_-u._ vpE ThE - .._..u ||| ] i
1 l ._ R ERA Y ERE S | RS _.-..._ .nwn 4 E 1 § i 1
+ “ —a caabbbiddd e lad ' ER dadbnpn " ELEER ST RN ITEEREES
- 4 adfteaadbite ”_.__._. ad v T u ERRITES I Hhe ' i
+ i aqfprmadibik .._.._. = . 4 a pudd ] . $ 4444 N
] ' ay T IR T ] ._.“.- " * 4 .“._ B F "- " . [
] h. ._. ._-_1.- - 0 ¥ m
' - HHH
+ hadifburin W 4 ." " NE N
L] EERERA i | . A
1 T i BB |
iy o R
v | a adddrnbn .
JH 4 ' aqddbefdds
4+ l_. 1 44 n ¢ i
T | T -
4 ' 1 X
i m |
ias i ! a4k T
- | " t v -+ #
“ At sadonpnddid ddat " aad add .|._. 4 m‘.: .
.—_ |._.n—_“—_ . .“ e di nn_n. I . —.“—. - sS4 . 9 o B
c # ._.__1—_ st manihrrad bua ._._“.T-. 4+ EEER: 11 .._
sgbp ] kg b i 1 T
._.._.". 3 H T L pes (AT EER E .- -+lr.. Fpen e lddl
i 4 _” [ERSS EF! Mt ben i 4 gn ||._... .
1 T LB | | 1
il ddfefas .-u._._ _:_-..“.__._. 4 isg e - = + + 1 |
IRTTRAREERRANL BN 1T 144 ss e +HH ' ¥
ren " 544+ a4 fas|lagy {oJr ot ] rEe L] 1 “thr - 1
. _. & Hd —.._.._.._ NS B 1 e L] dilil fhn 1 ¥ ._. + AFREES
1 T 1 T1 1 1T 1 i L-
pb B 5 .._ B I R R s s R s .—l..._._.._ ma e 5 3 B
—. 4 ”_. e H._. o —_1-._.111 EE] LR R A Rl =g IEET R 4 .—uw - -
ESEE B3 ph4sd-Lpea —_..-._...1 ad LEEEE 2N ] -84 bum - - R v
wnada 4 ..._l-... SESEREEREREE HE FEEEE TR - _.v. < + P k ffobw
: 5 'l o 4 & = & i
. 1 i i "u i ' 4 L] - £ - -H-H E ska 4n ’ " =3 B + .
."..." ] 4 B sddddunaa _. | LE _ FE Fremadt 4 _.. It i a o bemaddfre
- HH b 1 ve IERRRRSTT EERE: rfus I a8 ¥ baaod ke
TETE " |ﬂ__- u 4t ey B rhas B +E bk t = o
.. ". = - + + 4 4 T et
R i IRRRRARY | M PR shddidaelad . : -
TR S EELE LEIRE1SY | UL SRAAs SEaLieatsHAndd Usagt 144 retas et vt bonn
Fes ¥ i ' vaefee LRXE B rea bepaa ¥
FEg T LR ] ' vk vhandgtienadite-pa % -4 FEEER FEER
: iy +
Y N ¥ " 4 FEES Baa T T -
b —. e 4 " n. ._. vl 4 ’ B 2 i
. T ¥ T
1 oh| RAREARRNE i 181 [ T
i LR E| 1 1
b HENEFRE P - "
1 +4 R "--.._ 4-ha4-44 e m
i ﬁ- r] . 3 2T FEEEREE T S 1
[ rlEr v —_._ _.-u S h by :
o VI8 PR 4B N RN PR B FEERN
L [ ] - - ok R H
EEREE [ ] R R padd]enpa Babd i
rhm e - o] t Baa & "
-.-.._ - pfaad bes [ EEEE r" F i .
. b b
i R f _
fddal bk 44 ] $ + 4 H %
e B -._.__.||_. & ¥ rm wuk “ i + LI
N 'EERE © 44 544 'S EEEEN I b Bt
T T _
sBadjafunm |._ e 43 ._—.11. i t H -
= ' = i ' B e 1
st gl b g adaypy ETEE TTET . L4 FEES B b TEEETS
-+ [R REEE RERE ._ sdf | fiaqa T I3 H| Lk EER
it SE| R T ) RN 5444 ] ALl RRR A m. +
un 'Rl LTEEE RETEE PSR .- : Rt 1o 1
RN T ITEFERREE] LERERN a g fye
e Hoddod o blad |_. t
ITEEL NS | £ d sda r
1 it # U "
M IR HHAR an
S - =i LR
raid by e
: : TEE
" . e
tl EERa EE " o+ ) -
o ERESS £ ey EEL)
vd | b 44t
pawyfas rrea _. ¥
R EE R HS + === J LT B & ERE Rl
” I _ i 4 S ﬁ afd e =g . PFERS | 8
- i fn PR phhufatirfaeadf e ] vl ]
§ FEEE . b aficsorferaadrres — a nefad 'l
Lealidenlanay ] m. qa ' L.‘.lu “- E rfda
I mda El " . CEEEEEEN saa 12 TR
mdd i bunnfde v P RAE LEs] efaaditaas kg
R ] + 4 " ..-.._. it [ R RN LEEER "
| | Ll ;
PR T ITIEE R EEE] R - s dnmadd adar 1.TI....|_+.T... E LR t
544 FEREN TS it ddrn padis - ! S R m r { 44 4
g maa prEr g - NIy . 249 reegrrengd * fspbsdaassfasaadppunfad TEEE
Edd a4 SA 84 bhuad lah Raa0d ARAGH FRREN 400! e .“_ " B B _" T +




