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Spring 2010 Chem 104 Lab Name
Quiz 1 TA
Lab Day

See the last page for some useful information

1. a. Below is a sketch of a few gold nanoparticles with their adsorbed citrate layer. Alter the
sketch to show the interactions that keep these nanopartscies suspended in solutipn,
Identify that interaction (intermoiecular force) by name: ioN =~ jovy  ve oeﬂ&?té’"ﬂs
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b, You observed in lab that adding certain agueous solutions to a suspension of gold
nanoparticles will cause them to aggregate. Predict (circle) htch of the fo!Eowmg
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2. Onetype of orthocﬁontsc archwire is NiTi in the austenite phase. The wire is stiff and so,
when wrapped around the braces, applies high, constant force to the teeth. Directions to an
orthodontist bending this wire to fit an orthodontic brace include! “For easier insertion, try
using Chill Spray (an aerosol spray that lowers temperature). Spray the Chill Spray onto a
swab and rub the swab on the desired section of the NiTi archwire, This will transform the
wire and allow the clinician to easily engage (bend) the wire. The wire wili return to its
original high force shortly after it is placed in the mouth.”
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a. What phase transformation does ‘Chill Spray’ cause in NiTi? austendte = md"é&”S’
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b. What happens to cause the wire to return to its original high force?
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¢. Instructions for the orthodontist include a diagram of a portion of the austenite crystal
lattice {see below, light spheres = Ti, dark spheres = Ni), Make a sketch to show how
this section of the %attlce mlght change if the NiTi were martensite instead of austenite.
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d. Sketch the NiTi unit cell. Is it correct to say that this is a body-centered cubic cell?
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e. In lab, you "rainéd” NiTi to a new shape. Explain, using words and sketches, what

happens to the atoms in the crystal during “training.’ e (hﬁ
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3. a. The breakdown of oils produces fatty amds - e.g., coconut oil yields lauric acid (C12H2402,
structural formula shown below). When you 'titrate oll’ with NaOH, it is these fatty acids
that react with NaOH. Write a balanced equation for the reaction of lauric acid with
agueous NaOH, using structural formulas In your equation.
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b. Predict the solublE ty of lauric acid in water (high or low?}: ‘W
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c. The 'main’ product (the one derived from lauric acid) of the titration reaction js solrbEe in
water. Name the intermolecular attraction that accounts for this: __{ en ~ O
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4. The byproduct of biodiesel synthesis is glycerol: —_ H Q
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%5\0{;«\» Wz > b, If you use 100. mL of vegetable oil plus 10.0 mL of methanol in your biodiese! synthesis,
wpdlaens ¥ how many moles of glycerol should you be able to make? See the last page for essential
data. Clearly outline your reasoning and show all calculations.

@5”’“& (OZ) mlL o) (O C?Zg/mg,)( %'g;% ) =0 18 mol i

ymoles
(10.0mL ct08) (079 5 /ml) g;ﬂd%‘); 0,85 mol CH:0H

I&Mwﬂ O 8 mole oil . 5 18wl oil (3”’"’ Wﬂ‘ﬂ’m‘) 0.54 mole Cstgﬂf‘J

Ly pmitin - PYE T IS 4a wol il a?@wf: have
Ragel i b %Z‘i nch, =

CHB OH s /;'ml"&?‘ﬂﬁ

Calc 0 aSmol QHyOH & [ mol glycerol 70"

T haor . ) T ©
- Uikl Z ol CHL0H %cemf
EMJE jhﬁb ;‘Eaaércgrﬁi S

! 29

Bonus Question: In 15 words or less, explain the role that NaOH plays in the synthesis of biodiesel:

Tt acts as o catallyst GD/L(S it newtealizes free fathy acid $)




Possibly Useful Information — you may detach this page if you like....
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Density of vegetable oil;
Density of methanol:
Density of Biodiesel;
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0.88 g/mL

Average molar mass of vegetable oil 506 g/mole &—

The Solubility Rutes
nitrates

acetates

chlorides

sulfates

carbonates & phosphates
hydroxides

sulfides

some cations

All nitrates are soluble.

All acetates are soluble, (silver acetate only moderately).

All chlorides are soluble, except silver, mercury (), and lead(II) chlorides.

(Lead(tl) chloride is slightly soluble in cold water.)

All sulfates are soluble, except those of barium and lead. (Sulfates of silver, mercury (I)
and calcium are slightly soluble.}

All carbonates and phosphates are insoluble, except those of sodium, potassium, and
ammonjum. {Many acid phosphates are soluble.)

All hydroxides are insoluble, except those of sodium, potassium, barium, and strontiwm.
(Calcium hydroxide is slightly soluble.)

All sulfides are insoluble, except those of sodium, potassium, and ammonium,
magnesium, calcium, strontium, and barium.

All salts of sodinm, potassium, and ammonium are soluble, except several uncommon ones,
All silver salts are insoluble, except silver nitrate and silver perchlorate. (Silver acetate
and sulfate are moderately soluble.)



