
TT LLiPit )1- (.44.1e -5
S,00 Pvt/ T i (Soy,	I2	x	mole act

••••■ 2.08 I to	14-1
No° twt-	2-31.	 I vAci	(NIL-

0. 4% .t 0, 001- 1-14- ± I D N4—I 0 0. 0013b.000
••••■
.00.•

044 8 . o•o02-ti

(st4) (0.234r-

0.0`co
xe

1. A sample of solid metal alloy containing titanium (Ti) was dissolved in sulfuric acid to
produce aqueous titanium(IV) sulfate, Ti(SO4)2, FM 239.992. The solution was treated
with excess hydrogen peroxide (H 202), yielding a colored species known as titanic acid,
H2TiO4, according to the following balanced equations:

Ti(SO4)2—* Ti 4+ + 2SO42-

Ti4+ + H202 + 2H20 H2TiO4 + 41-r.

In addition, a set of titanic acid standards was created by preparing 5.00, 10.00, 15.00,
20.00 and 25.00 ppm Ti(SO4)2 solutions with aqueous hydrogen peroxide as solvent.

(a) Calculate the molarity of titanic acid in the standard made from 5.00 ppm Ti(SO4)2.

(b) A standard curve showing absorbance vs. titanic acid molarity was prepared, and the
'finest' output was as follows:

3764.38	-0.0005
10.48065 0.001341

The original sample solution (containing all the Ti) was diluted to the mark in a 1-L
volumetric flask. Then 10.00 mL was transferred from the 1-L flask to a 100-mL
volumetric flask and diluted to the mark. Three replicate 100-mL solutions were prepared
this way, and their absorbances were measured. The absorbance of the first solution was
0.448 ±0.002. Determine the titanic acid molarity and uncertainty in this solution.
Express the uncertainty to 2 sig figs.
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(c) The other two absorbance measurements gave titanic acid molarities of 1.2128 x 10-4
and 1.1703 x 10-4 M. Determine the average titanic acid molarity and total absolute
uncertainty for the three measurements. Assume each measurement gives the same

.1- (0'1193- 1.1114)(Alfa -1.2.121(

(d) Starting with your answer in (c), determine the mass of titanium (FM 47,$67) in
the original alloy sample, along with absolute uncertainty. Express the uncertainty to
2 sig figs. Assume zero uncertainty in molar mass and zero uncertainty in glassware
volumes.
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(e) From your answer to (d), calculate the 95% confidence interval for the titanium mass,

assuming (I) no prior knowledge of the method's precision; and (II) a- method = 0.0008 g.

(i) 4 (0 . o 01 0 )(4.303)	osow_	co.otog) 0.140) _-_- 0, 000?
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