Chem. 125-126: Oct. 8 - Oct. 14

Experiment 3 Session 2 (Three hour lab)
" Complete Expenment 2 Pars 2B and 3

= Complete team report

= Complete dizcussion presentation

Ehol &84

Part 2A. Color and Solubility of the Halides and Halogens

= Compare the properties (color and solubility)
of the halides and halogens in water and
hexane.

Halogens (Family VIIA)
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Halogens

Zhlorine Bromine lodine

Cl,ig) Br,(¥) l.(5)

Increasing modecular weight

HALOGENS

{aifa) .(;|-=:-c|g.
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Cl, = Chlorine
«Exist as diatomic NONPOLAR molecules

=Cradation state = zero
= kadizing agents that react to form halides:

- +2e — 20t

Halogens

" The halogens will be available in water solution.

=
Chlorime water Bromine water lodine water

« It i= difficult to visually distinguish between
bromine and iodine water.

|




Color of the Halogens

® The color of the halogens is solvent dependent.

DEMO
1_; L]
I|:-|:|_i1E water Il:-_dine m hexane

= [t iz possible to vizually distinguizsh between the
halogens in hexane where each has distinct colors

HALIDES

CI in NaCl(s) ehloride lon

Exist a= anions in 2alis

Salt names end in ide (e.g., sodium bromide...)
Oxadation state = -1.

Reducing agents

Halides

= The halides are provided as sodium salts in water
solution.

i

Sodinm halide (5)

Sodinm halide (ag)

«The sodium saliz of the halides visually look the
zame in the solid state and in aqueous solution.

Salt Solubility Reminders

=alis (e.g., halide salts):

» are soluble in polar solvents (e.q., water).
= gre MOT soluble in non-polar solvents (e.q.,
hexane).

“Like attracts like”

Part 2B. Reactivity of the Halogens and Halides.

OA Strength of Chlorine versus Bromine? _

" Collect experimental data on the reactivity:

- oxidizing agent strength of the halogens
- reducing agent strength of the halides.

~Compare the halogen reactivity data versus:
- periodic table position

- electronegativity values E.Tﬁ_*' :n .
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Discussion quastions 3 and 4, p. 104 « -.:_F : T
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Cr Br
cee
expanded
Cly ity Table 5,
B4
Br, NO £

Table: Oxidizing agents on one side and
reducing agents on the other side.




Caution: Check data. Does it make sense? Interpreting Experiment Results

1) C, + 2Br—= 2 Cl + Br,
oA RA RA OA
) Br,+ 2Ct—- 2 Br + Cl,

HHRMMIJWIJET:@

1) OA strength: CL. > Br,
27 OA strength: Br, = _Cl,

Cne combinzation of halogen and halide should reac

— the stronger 04 and RA agent! -

Q. E‘E'EE%IED'E!& EE” electronegativity "'E'L;EE~ Q. If Cl, is a better oxidizing agent than

compare and Br. as oxidizing ag ; :
A I 0E IE ?LI:I VB LLIJ.I! T E 1B Lt Erﬂ: should reaction 1) or 2) occur?
H
(21 1) €, + 2Br—- 2 C(ClI + Br,
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07 8% Jdp 13 15 07 18 23 32 If 14 19 15 1B @& 20 |32
Fr B3 & Ti Fa U BN H:
07 as 11 13 15 17 15

QA CL - Br,

Q. Based on electronegativity values (chlorine = 2.0 )

and bromine = 2.8}, will the reaction below occur? Experiment:

Bryaq) + NaCl{ag) -+ * Q. Br, (aq) + NaCl (aq) - rxn or no rxn?

= List the Oxidizing and reducing agent species

and indicate the comparative strength T =]
¢ Oxidizing Agent Reducing Agent §
g 3
CL '.L‘_El' II '
- =1 DEMO
(Br,) Br i
S | ! Add hexane

Bry g+ 2 NaCl ... —= no reaction

Answer. Mo. Br, and Cl are the weaker OA and RLA




