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[Inorganic and Analytical Chemistry: Basic]

Answer the following problems (1) through (5)

HA comp[ex'[Pt(NHg)g(NOZ)z] exists in two isomeric forms (named as o and B). The c-form
reacts  with oxalic acid to form [Pt(NHs)o(CzO:;)] whereas the B-form gives
[Pt(NH3)2(C204H)2] .

(a) Give the structural formulas of o- and B-forms.
~ (b) Whatkind of physical methods can be used to differentiate between [Pt(NH3)2(C204)] and
[P{NHz)2(C204H),] in a solution? Explain the réason in approximately 50 words.

(2) Answer the point group of the following molecules. Presume molecular structures based on
the valence shell electron pair repulsion (VSEPR) rule.
{¢) CHyFCI (d) CFsCl

(3) The Latimer diagrarﬁ of Cr in an acidic squtién is shown below.

+1.33V -0.41V 091V
2 34+ +
Cr,07 ———— Cr — Cr? Cr.

(e) Describe the half reaction equation of Crn0:* — Cr*7,
(f) Provide the skip step reduction potential for the Cr** to Cr change.

(4) EDTA (EDTA: ethylenediaminetetraacetic acid) is deseribed as H,Y. Regarding the [CdY I

complex, specify the atoms that coordinate with Cd** and the number of such atoms.

(5) Answer the foilowing questions (g) through (j) regarding the EDTA titration of Ca®". The unit
of concentration M stands for mol/L.
Consider a titration curve when 50 mL of an aqueous solution containing' 10.0 mM Ca™ is
titrated with a 10.0 mM EDTA solution. The dissociation constants for the following four
steps of HiY are defined as Ky, K, Ku3 and Kuy. ‘

H,Y = H;Y"+H° Ki=1.0X10°M
Y- = HY@+H" Kn=2.1X10"M
HY> 2 HY  +H° Ki=7.0%10"M
HY = Y+ +H* Ku=55X10"M
The stability constant of Ca®* -EDTA complex formation reaction is defined as K.
Ca® +Y* = CaY® " Kp

(g) When the pH of the EDTA solution is 10.0, find the mole fraction of Y*" present in the

solution.



(h) Draw a diagram showing the mole fraction of Y*, HY*, and H;Y* present in the
g

(i)

@)

solution on the vertical axis, with plotting pH 4.0 to pH 14.0 on the horizontal axis.
The conditional stability constant K; of the Ca**-EDTA complex at pH 10.0 is set to
1.25x10'" M™!. When titrating EDTA under the condition that the pH of the Ca®* aqueous

solution i5.10.0, determine the concentration of free Ca®* present in the solution for the

following cases (1) to (ITI).

(D) Titrated with 25 mL EDTA

(II) Equivalence point

(HII) Titrated with 60 mL EDTA
Quantitative analysis of Ca** by EDTA titration is difficult to perform under acidi,cl
solution conditions. Explain the reason in approxifnateiy 100 words. Diagrams may be

used if necessary. The words used in the diagrams are not counted towards the word [imit.



