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The reaction between chlorine trifluoride, CIF (g). and hydrazine, N H,({), is explosive. It

was investigated as a potential rocket fuel. The reaction is shown below.
4CIF,(g) + 3N,H (£) — 12HF(g) + 3N (g) + 2Cl(g)

Calculate A H° for the reaction, given the following data.

399 3 NH, () Hy(g) —N,(g) HRH,0(H

2% % A2CIF (g)

TS5 UNE (g) 130,(g)

H,0(£) — H,0(g)

_ 2N3 Ha
A Hadd

(2) ~%.6HF(g) +1Ny(g) +CL,(g)

— 2N (g) #6H,0(g)

A H° =-623 k] mol!

AJH° =-1200 kJ mol™!
A H° =-1270 kJ mol!
A =407k] mol !
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(ii) Justify, in terms of the entropy changes of the system and the surroundings, why the
reaction between chlorine trifluoride and hydrazine is spontaneous.

4CIF (g) + 3N,H,(£) — 12HF(g) + 3N,(g) + 2CL,(g)
The veachion 1y explosive, and so N w13 o exotheymic
veackion as i veleases heath inte Yae surroundings: The
takvoPy 1 1de Yhe chemical veadion increases,as \v yoes
beom o meve chose y knH<d liguid Fovmah on vivh hwe

\ molecules into a4 much meve cnadtic #hd busy o as meolecule

a\\"\ v wih 3 of Yhem now. This tneans Yhak e eniropy Wside the
L‘m (f“
\@\La wptten nereases. Ve heal Prom Yheexplosive heaks up
LU'
N ‘:WQ" subside the system o well malang the ex peviment exothamy,
oo A F
o S Phe divpaesion ot mdecules out side Phe sgstem 1n bhe
< surraund \ngs ond enuicomenl wweveasesss Soey Phe
“Ntra PY wivh Yhe Su\rroumd\nry e Yh o V\ht’rsc[k.am* 1N evgy
\v\t"fﬂﬁ.“\c yeachan 5} svpovx!-aneous, and sc cht
15 o help bor veadion to happen fiom external Yhmg:.
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nucleuds [pvatons and volence deckrons  sc Yhe Fist ton s akon
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The two possible shapes of bromine trichloride, BrCl,, are T-shaped and trigonal planar. Both
of these shapes are based on the trigonal bipyramidal arrangement of electron pairs around the
central atom.

Research shows that the BrCl, molecule is polar.

Compare the two possible shapes of the BrCl, molecule to identify which shape would result in
the BrCl, molecule being polar.

Your answer should refer to bond polarity and the arrangement of the bond dipoles.

C\Jx% ﬂ.\'m‘_mﬂ' e ey .
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BrClz has fivevegans of negal e chovge arourd Yhe centeal By
ofem. Thest vegions vepel Poy maximum sepevation mbo q\vmgonm}
\)\pxjmm'd al ayvang«m i with loond apgles of A0 ° and A20° Vhvee of

“\t ur5\ s rre bondeo\ yhwo ave \ont pein AIAY: clvans . Y GVCYG\\, BYU-'?
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Ihere ave Yhvee By —Cl polay bands and Ywe lone paies of ¢lecvons,
Yo, By 15 move elechvo mgo\huc,mﬂnng_._m band dipolt in th e molecule.
The molecule 1 asym el vical so \h%;_\mnd_mpom do not cancel
and Ve Wmd\cwk e comed pcr\o.v.
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(iii) Explain why the boiling point of pentane is higher than that of sulfur dioxide.
The \m\\*nj point ot penkancis much highe Yhaa 502
dae Yo by v G.SH9 Mrg e rhas. 1he eleckron clound 1) Very
big surrgund in g Yhis \argc molecule, end se & has a much
\m%\nw \oo.\ancj pomt than 502 which has a small pmass n
COm povsien to pentane, and bheve Fore o semmtite mall ev eledivan
dogud,and thavetorca smaller 'Pm\ij point. N(Mhowgh
&Mtwvehcmny_& “\—L\j had e same« Mass then p-mtane
would Wave a \ower boiling pemt because of thewealk
Yo \{mperavg @y dipole avactione. Tese ave Weak oecorus < (ks
a nom-polar mojecule ymeaning fhe dipoles are onlgy made
\0\5 Yhe @lechvans ¥ 9VINg avOund Gl Yhey clways do,\maleing
smal] dipole Porces ok ore constartly brealking and veforemng

due Vo Yo constant o guement ok Pne eledtvons .

Question Three continues
on the next page.
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Achievement

Subject: Chemistry
Standard: 91390

Total score: 10

Q JEls Marker commentary
score

Drew the Lewis structure and named the shape correctly, knew to
One A3 multiply 2 values to find the enthalpy, and recognised that the
reaction was explosive and released heat into the surroundings.

Wrote the correct order and electron configuration notation and
identified electrostatic attraction and shielding as a factor

e A4 affecting trend in ionisation energy. Recognised the correct
polarity of both shapes.
Three A3 Identified attractive forces, that a large mass has a bigger electron

cloud that affects boiling point. Calculated moles correctly.






