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Chem 444A, Fire & Ice Student Instructions

Task 1 Review experimental work from Thursday

A) Assign a Manager, Recorder, Spokesperson, Reflector
Decide so that the person with least experience with that role takes it on.
There is a role reminder sheet at table
Recorder should keep track of important responses starting at C.
If Question arise, write those down on back of Recorder Report.
The Reflector will have a specific task — | will give that to them privately.

B) Once organized:
e Describe what you did for experiments A and B (remember you split that work up)
e Share your results.
e Review your results for expt C (which you all did).

Q) Review of class data handouts for all the experiments.
Expt A: _volume of syringe vs temperature

1) Review results from all 6 groups on front side of page.
What data seems to be OK? What data seems not OK? Speculate as to why
the problematic data may be problematic.
2) Look on the reverse.
What did | do to the data? What are the lines I've drawn?
Is this behavior consistent with:

a) the simulation results
b) when you played with liquid nitrogen — what was the liquid nitrogen doing?
3) For your data (or for mine if you data is not shown), calculate what the temperature is

when the gas volume goes to zero. When you have a number, Spokesperson should
write in on the board.

Expt B: sublimation of dry ice in syringe

1) What does sublimation mean?

2) What isdry ice? Why is it called that?

3) Look at the class data to see whether your results are consistent.

4) Sketch a rough to-scale picture of the size of the dry ice relative to the volume of gas.
5) Convert your picture into a molecular level picture (what would before and after look

like if this were a simulation like the PhET)

Expt C: compressibility of substances in syringe

1) What types of substances are compressible?

2) Sketch a molecular level picture of a solid, a liquid, and a gas, such that the picture helps
you explain the results.

3) Is what you conclude here consistent with your experimental results in Expt B? How so?

4) In the gas phase, what is in between the particles?

Christopher F. Bauer, Principal Investigator
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Chem 444A, Fire & Ice Student Instructions

Task 2 Discussion of Readings

You may address these in any order you wish. If Questions occur, please make note of them on the
Recorder Report form (use a new one).

a. Hauksbee:

e What was he studying?

e What was his explanation for the behavior he found?

e What alternative explanation can you propose that is related to what we’ve recently
considered?

b. Rumsford

e What was he studying?

e What did he conclude? How related to Hauksbee’s model?

e What did he do that makes his conclusion perhaps more compelling?
e What fun facts did you learn about Count Rumsford?

Christopher F. Bauer, Principal Investigator.
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Group Member Name Role Date: _\> fel 2015

TE oy O

Mane {0

Colé Trog Recocder
_EV2a Sneeddon Leflectar o
:.JOV\ \ Ly (:}:;51 S?O‘ﬁ-‘&fﬂ},(gcv‘
e ntSr o)
E}gg-’r. M

o EW%OM'S.' dokor excepd owrs (Somantho, Eliza. Catd) brcom we did Fha
rperimind wrong. {Foblemote bectun we dident depress Hhe S%r".ﬂ%" .* messed

o +he ;"‘dﬂ-f' 06 e @mpesi oA,
2. Dﬂzuu o bre o& bear. d;-\- i1 cregted o eguodhion do Show o ro.pmd retofianship.
S corredpon 84 wi s it adion —ShewS Hhak ad AOmMP  inercdala, S0 G0A \plunas
. 4 ln [V
b. Liqud ni+rocau-. camed volurn— ok batoos b decreons Jolurma  nereddo 0?6— o
taken out o e liquid nrh‘\}%,\?ﬁemp o %O-A volotaa OX.:CA T s -213.351.

Expt- g
L golid =3 ot contge Froen o rauid  Wke THAL
2.
g» ,a;_A! Cons-iS-"U\“

et

gottd COofwon ATorida doeh

2. . . . -
@ - s . " hd '::'

b L)
. 25 et <oLND

2. Ys, SemcKlimitor Aoy duond.
H. ot (:7.)‘ gner%qC?) heod C'?)

Christopher F. Bauer, Principal Investigator
This material is based upon work supported by the National Science Foundation under Grant No. 1245730.
Any opinions, finding and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation

Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/



RECORDER REPORT, Chem 444A “Fire & Ice”

Group lee.mber Name Role Date: _ 2!!0!14
Veolner Pre  Recorde

Arconds. Tenws _Roftech
ouine Witgiewict

C) E*ﬁgﬁ D Most Sraghs ~Seemn Ao refleck G U‘?Wo“rd Slope
except one  wmdn shows o more. onglant Slope-
Ty cowld MoYe BN due Yo hwmon ervor: -

7)‘%*@ ﬁgw&d o The Wwe of pegt fit and chanoe;
e T oscades o bethtr  Wushodel tne mpwcuro\ 5LOPQ, _
o) oS, WS (onsiddent with PhET. As femp. ncreoses,

Nolume. Wnueases. S

pludhen we Stk oojecks Mt Wwd nidrogen,
decreoseat 1t W(;ﬁbﬁ“@,, thus dreﬁi”'ﬁcké\ﬂg %S
as  Yolume (The balloon). T expanded mﬁ&fﬁ“j-
vihen  felurmed. fo  room femperodiye, -

2) u= 0.0 HEIES o _aa o4
\g:ooo%ﬂxﬂ‘é-%g ks T30

ot b V Sublmotion 16 uwhen N eement @ goes from Solid to
Loy Without  gang Farough the. Nigwad” phase.
2) TS colved  dry jee becouse we don't See b n nhes \‘\qu{\d
PNOSE. TH'S  doein't MMeit nto O-puddie. T8 Sohd (O, .

3) our dOda. 16 VoY (gl e ONerage, bud- Nownere NAAT
e 'J&‘F\@r\é. |
%

ator
ported by the National Science Foundation under Grary .
or recommendations expressed in this material are thqge dfthe duthor(s) and do not ne

icenses/by-nc-sa/3.0/

Christopher F. Bauer, Principal |
This material is based upon wor

Any opinions, finding and conclu
Licensed: http://creativecommon

cessarily reflect the views of the National Science Foundation




YoM

when  the Mholecule are (ese to ﬂw‘ 1y
S ute o Compress bemuge  therels 1SS Spact

Q0 0 IRHRQeRn for ‘theam © ot
3 OW  Aioorams ore e Same e s of {paL
vetween” e fnoleouwles . -

% Moteanles  move freeny i The Sas phm&t becowmse
Ahere 1S SO bBetwe fhern.

Questions:

Christopher F. Bauer, Principal Investigator

This material is based upon work supported by the National Science Foundation under Grant No. 1245730.

Any opinions, finding and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation
Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/



RECORDER REPORT, Chem 444A “Fire & Ice”

Group I\/Ilef'mber Name Role Date: _'holn
Emma Mmmg ey
daxe Lecorder
Marison Seues peinen
Wity Retiector

B L aw duin ot ont gm?%@% & POERe @ioroniihy TR vowme and
‘ram@ﬁm@m. The one WICONEW ey PIOUR mg nove 3“%@@? et sloned
The vaWve, Cowsm% PIESHUIE Yo 0T yevalin CoONBovet, |

2. On *ne reverse, R %cmé. Yne lost Yhice doxG powts and Created o
e of best FiF For them. The RINONSM p 3 LonsiStent m%
fimvianon ploy when plessule 15 wept conSiant . 1Y 19 olso conmstent with

" Ahe d€€\u¥\on of = Woltoon VpON  Condatt wadh freezing liquidl m*"fasgn,

3. y= 0.045%% + 15,289
(0)z 6.0u93x +» 15. S

xe1=837, yoc |

N . . _
P ‘3 booogobhumoanom s when %Q?ﬂc?%\ﬁsj %@fﬁ% &\.‘{@Cﬁ“h{ fynrn Dol o %Q%

2. Dy we w osold ool i 5 e
. 4 e W osebd osibon nde. \Ws'
! ™ oecause *‘ﬂ"a?fh B e

wWhe Wo, Y doesdd meir ads o %“;ﬁ%\sgqﬁ bt reiey SUBlimates

nd

Nes. ey QR oM consisterd

oS pretiveed

=

O & dan vee vsedd =

o]

ChristophelFBater, Principal Investigator
This material is based upon work supported by the National Science Foundation under Grant No. 1245730.
and do not necessarily reflect the views of the National Science Foundation

Any opinions, finding and conclusions or recommendations expressed in this material are those of the author(s)
Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/



Exot C 4 %, %Q‘f,sea Weve taoStT ComMpiestai\é
e woie Gonce DETHEET olurag
]

oL %0 0
L 3 o L |

send ' \\c{Uté« Qes

3. Mes. Graseous molecules talke up Moie spoce Hhon Solid tholgevies

' 4. Erpty %m&@

Christopher F. Bauer, Principal Investigator

This material is based upon work supported by the National Science Foundation under Grant No. 1245730.

Any opinions, finding and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation
Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/

~



RECORDER REPORT, Chem 444A “Fire & Ice”

Group Member Name Role Date: __Z2/10[15
Emidy D - ReFlecte,

Chorles € Pecerdar

ke R Moncgar

Mody G Spoke 5pur S o

XPT

Y Thet seams +o he v uord Fread | with e excphon Jo drop 3~ Samorthe

o My

EXPT 8
it

ond Sl PU‘N&?‘S A Q\w\o‘y Qas N‘J{“ closeds.

He Mode o |waos ropesson o wlso elimraded groph 3 as ctoded abor.
B com up wP on TN . ‘FUJ gadh. L. “This belwear i Cm‘fc%%
vt B . swilode~s weulks . The L\Ctu ) f‘t‘hﬂrﬁf\ (S b‘,@wﬁ o meS

NP, 1o cotaxt ikl lag: Li
‘h\bs 1 \:).U\,él UF \)\j\r (LO"\- (a0 U w SVF*'“‘LLS l\ 41._ -—}n‘ L\
L-Q..g;? ot Hr Mqo:\\& W% doder . :

For QYNL-\D ond %MG"AC"& 3 ‘jWPL\ '{’U. ‘\'Qx\?w—h;'\ ok T ﬂﬁS b

AOLS 4o oo 33 ~5Y, 42"

V) S\J‘Dk\‘%\ﬂ%\m 05 ke Ok So’l\(\ 3(»‘—5‘ d!f\?,c‘pwl( to .o. ﬂoS

7\ DM( e §8 sobd (02« S VF s +hreiga solo lwyckron Bid (gf\,’ |

oy wold MUld and s Qriperod<_|

). Ow pu;uH'S, kR CC, a= "fo,\‘rbv\ consista b odle _c[o_rf deta . Roworer, ‘fbﬁ

1y

ChrlstopherF Bauer, Principal Investigator.

o ek Tows Thet covld be o gt of 4 sz of Ho pate od T

avomk $t sublioded brfoa woglvg o oo sy, or . i A

9os tel wes o

1AW (< VoLbwal 9) BeFore AFTeR
-




ExsT C

[ A Geses

(AN ouo

Ly
R

a
)
ou

a0
oD

-\

3y “\fe,si ‘H‘-L Sobd ond QS P\‘(:Exms chout & Swarloe ideee o heth Q,,xp-—b'fam’\'s.“ Jenss,

5‘\“&‘1:4‘.»5 hes OWC-‘-‘:{' T"'Q\"E'C\fh‘g\ Ahie, qo.52 w25 S?WS. ijc‘\

‘-\'\ EW Cpora - - o

Christopher F. Bauer, Principal Investigator

This material is based upon work supported by the National Science Foundation under Grant No. 1245730.

Any opinions, finding and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation
Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/



RECORDER REPORT, Chem 444A “Fire & Ice”

Group Member Name Role Date: .ﬂ’} ID! 1D
Nicx K KWU\O\%M
%E'WV\‘ | e Covder

| ém‘«\\,, SPKes pPevson
g@()u’\ A Vaied \ecdoc

3 (D-’\he -irOLP\’\g Yoy Show . oN LR WOV OF Pove D}N\J_e g@ to
- WO Y o oo - Qamontine N d laes ‘Cyfo&\f\ does netr \bo w
aCowke, O i does ot dnond e game SO TR CThe,
\ ODQtQ\rI&C\\ M\i&‘m mz;pxw@%?m YOO o W\ VREW
ofden e pS o £0eN { i | NS
PRI W oy me 4 |
7 it fe
@y %Nk&‘sbv Yook, R, Aok NS+ oo fuad *\’\J\w e
ANSD AR DUTIE. CURNENS, YOG Dy 3 SRS e
) Qx(&?\ﬂf e olso (ndudeditte €Ut b O s Aol
B enrl e TR Tt W VAGA Crnsh Gginesents

| . P ¥ VUG L\ R Ve B =
A neg O'Q _\[}€S+ —C\bt I ‘\Fﬁ?\&’-\\ AR TR %uok“\\ﬂr\ .
Vo\ome, ok cos  « A\ OSRASAS VA esods Vol oS e Nourd
oegNer S & s‘esw‘w;\*‘f\ SNV 20 i gonod & Aef ded
RTINS AN VoG A AR T o : OIS AN T
ey K \OQ\QV\ (Bywe lQud ~ rvooen d’%eej“ m e 0l
WOY PO b W (e tee VAR TR e
N D2 T OR T N PPN A T L LB |
@ V«W\Q_-HBD_Q-CL w@»« f)‘*"\‘ b |
= ~ % ; \
M op\n Aom &SB\\C?""'D_ st o KB
. oled dwile oellose v N
@d\’\i \‘-Qf \(\\é\\%(b Lm\j’i\\? %@\M' Q\%R' i Ofes w_@b@uﬁ\le\ 'ﬁcw\S\g\—&f\Jv
@V'M( ik i OUY (LS S Hp ol X BT '
= ‘\9\9?(\63‘3 ey of HMreCAGIWER
WX s _i® ' ‘
Orgof'\‘)s oz i TR
A\ @ Nty 1Y

@h' TR |ncip-L

ris : T Pr Vi
This n‘aterial is based upon work s &
Any ogiinions, findiﬁg':ﬁ'nd conclusiops-6r récorhmendations e:
Licens: LORGH O

N pEAMONT SN

WAL 0_\053 - O,

oundation.

£ xpeanent L



YNNI WAL () (QONED [ VI/STTT ¥ AN Y ¥oU R L ~OS il Ctsen Y‘c"&(;\\a\—( ,

_ ot i ‘
D leelid e o \’?Oﬂ ik WY oo e evdeanal e
) . - : _ | C‘E% \10\) AT P‘L\?Yiéﬂ‘f .

TS Qnons e Bnsnge tafhe § QOCNG LI Mmtetote .
@\NQ %e,'\ ‘-‘(“\I\Cr"v O3 Vetot s ave &SF ey \ OonG st ik <
WA dne SoUAS  + 0eS - Huweene S memse \f"’t\k "
| @v vez3ults cue not vt A Jisiﬂbi::\i R A
@D T\ Quid WM o SR K
MY e P

Christopher F. Bauer, Principal Investigator

This material is based upon work supported by the National Science Foundation under Grant No. 1245730.

Any opinions, finding and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation
Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/



	University of New Hampshire
	University of New Hampshire Scholars' Repository
	2016

	6.0.C.1 Hands-on Phase Properties of Gases
	Christopher F. Bauer
	Recommended Citation


	Day6 Student Task Instructions
	All Grps Expt ABC Results Discussion

