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Station 1: Drops of Liquid on a Penny , C/ \C/ \ / 7
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Liquids tested: Water( l igz } and Hexane ( C6 H/ﬂ ) o ;,', #’ \,f ,7/‘:,7

Procedure: Go to a balance and find a glass specimen dish. Put a dry piece of paper towel at the bottom of the
dish, and a dry penny on top of that. Put the dish/penny/paper on the balance and zero the balance. Use the
dropper to add water or hexane, a drop at a time, to see how much liquid can fit on the penny before rolling
over the side. Watch out for liquid “sneaking” over the sides! Add drops slowly enough that you can write

down the mass that_fit on the penny (before the liquid went over the sides). Do two trials for each liquid. Dry mass
the penny between each trial, and start with a dry paper towel each time. P‘ 20 @
« Sho wWd have

Mass of water that fit on the penny Trial 1 Trial 2 Avg: i )
Mass of hexane that fit on the penny Trial | Trial 2 Avg: b-ﬁ@n l«ughé’r .

The higher the surface tension of the liquid, the more liquid fits on the penny before going over the sides.
Explain why. (Hint: if the liquid resists going over the sides, it will be somewhat spherical (or hemi-spherical) on top of the
penny. How does a sphere compare to other geometries, in terms of surface area to volume ratio?)
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Which liquid had more surface tension: Water or hexane? Na 7L€( }
Explain why this liquid would be expected to have higher surface tension, in terms of its
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Station 2: Air bubbles traveline through a liquid
Liquids tested: n-pentanol (1-pentanol; 88 amu) and glycerine (1,2,3 propanetriol; 92 amu).
Draw the structure of each liquid, including all H’s and lone pairs! H
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Procedure part (a) : Find the two tubes marked (“X” and “Y™). These should be at room temperature and
should be stoppered. Turn each tube upside down and observe as the bubble rises to the top.

Observations: 7 he Mb/‘e— ros€ Minch M€ S/MO)? 1n Fube X

For the liquid that required more time for the bubble to rise to the top, e .
does this liquid have a higher or lower viscosity than the other liquid? ‘\4 u@ h ér

Identify Tubes “X” and *Y” (which glycerine, and which is pentanol?)
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Procedure part (b): Now that you have identified substances X and Y, Find the test tube containing
warm glycerine (in a warm water bath). Invert this tube and observe as the air bubble rises to the top.

Which has higher viscosity: the cold glycerine or the warm glycerine? CD]d j 'YCQ/M&

In general, does the viscosity of a liquid increase or decrease as temperature increases? !"’ d@ Cf 5@@ .

Explain why this would be the case: ,
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Station 3: Capillary Action) H
Liquids tested: pentane( g Hn_ ) and water( (2% )

Procedure: Put a piece of thin glass tubing into the sample of pentane and into the sample of water.
Hold the tubing perpgndicular to the liquid surface, and measure th distance traveled up the tube by the liquid.
Pentane: [ o2 m}n_-}l . WaterlO 1 4.2 mm l Y, )O,'Z.D &~ W\l:’ 'i‘Y)‘a.OA— ldéﬂt(j{' 7
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Which liquid exhibits “stronger” capillary action? HZO « Mayb{ dﬂ-S& dah *

Why would this liquid be expected to have stronger capillary action?
Explain in terms of structure/formula/types of bonds/type of IMF. :
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Capillary action is caused by a combination of cohesive and adhesive forces. Explain!
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Station 4. Pouring Liquids into a Test Tube!!! Mo,{ ad&

Liquids: Water( HZO ) and pentane ( CE H 12.)

Procedure: Pour the water from the beaker into the test tube. Pour the pentane from the beaker to the other test
tube. Pour each liquid back into its beaker to get ready for the next group.

Which liquid was easier to pour without spilling? HZO

Which liquid had stronger cohesive forces? Jqu )
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Station S: Air bubbles traveling through a liquid:

Liquids: Hydrocarbons (specifically, alkanes) from roughly CgHig to CigHag

Procedure: Arrange the “tube device™ so that the lightest colored liquids are on the lefl, and the darker colored
liquids are on the right. This way, the shortest chain hydrocarbons will be on your left, and chain length will
increase as you go right. Carefully flip the set of hydrocarbon tubes and observe the time required for the air
bubble to travel to the top of the tube.

As the chain length/number of carbons/molar mass increased, .

Did the time required for the bubble to reach the top increase or decrease?  [ACK'E @_5.56/
Did the viscosity of the liquids increase or decrease? hﬂ(/ffdﬁfd

Does the intermolecular force strength increase or decrease? //l Creased =

Should the vapor pressure (at a given temp) increase or deml'ease'? @Mfm

Should the normal boiling point increase or decrease? / n Créase




##% explain why the IMF strength should increase/decrease as the chain length increases!
Explain in terms of structure/formula/types of bonds/type of IMF.
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Station 6: Putting a small amount of water onto different solid surfaces:

Liquid: Water

Solid surfaces: Glass, parafilm, paper, waxed paper

Glass is amorphous silicon dioxide; SiOx.

Parafilm contains paraffin; Paraffin (or paraffing) usually refers to solid hydrocarbons

with around 20 to 40 carbons. (esters can be present too.) O

Paper is essentially cellulose, which is a polymer made from glucose (CgH,;204) monomers. Y

Waxed Paper is coated in wax (!). Waxes are generally long chain esters with the formula i 3 .
CH;(CH,),COO(CH,),CHj3; the total number of carbons is often in the 40s or 50s. —— C i C el =y

Procedure: Use the plastic squirt bottle to put about 1 mL of water onto each of the solid surfaces.

Observations: Observe the interaction of the water with the solid — does it spread out on the soljd gr “ball up™?
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Water on parafilm: H,0 },"a,d..f ﬂt'p oN S'Mf'pﬁﬂce,
Water on paper: HZO AM&_@ el |+ Soa ks o The Cr
Water on wax (waxed paper): H? o balls C(’p [Av & not Soak.in )
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Which two solid surfaces caused the water to “ball up” the most. P mﬁ?é/m} Wwax [ wa X{J P Afo {9,)

Did water have relatively strong or weak adhesive forces with these solids?
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Explain why water should have relatively strong/weak adhesive forces with these two solids:
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Station 7: Weakly crosslinking a polymer by strengthening the attractive forces between polymer chains.
H

(aka “making slime!”) H H H
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Polyvinyl alcohol (PVA) has the following structure: | ' { 1 { f ! I
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Materials: beaker containing 20 mL of the 5% PV A(,q) solution
flask containing 10 mL of the 4% borax solution + blue food coloring
stirring rod

a. Observe the solution of polyvinyl alcohol (the PVA is dissolved into water).C leﬁ’, 4 0' 4 krs-; moleVvi S(DW Thm HZO
b. Explain why this polymer is so highly soluble into water: I+ hast lots of véy ] olar O d ? nuf.f )

¢. Two strands of polyvinyl alcohol are shown below. so I} can H - bﬁg w/ Hw
Put at least 2 8+ symbols and at least 2 3 - symbols on the appropriate atoms on the picture below. ’

d. What type of intermolecular force occurs between the &+ atqms of the top chain and the 8- atoms of the bottom
chain, and vice versa? v = mdbm
e. Draw at least 6 dashed lines on the picture (between attracted atoms) to iflustrate where this attractive force is

happening. A M H H H H -
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Borax Cleaner contains Na,B,0, 10 H,0O (sodium tetraborate decahydrate). Boron compounds can dissolve in water
and react to form a variety of “borates”, including BO;*, B,05*, B,O;?, and B(OH),"

When a solution of borax is added to a solution of polyvinyl alcohol (PVA), the borate ions increase the attractive
forces between the polymer chains.

Procedure: Pour the blue borax solution into the PV A solution. Stir and observe:

f. Observation: Y [S ¢ ﬂSl% InCres Ses dfnm\(:d”({ / H’!f(o'n(;a IMMP !
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g. Two more chains of PVA are shown below. Using B(OH)," as the formula for borate, draw at least th#ee borate
ions in between the polymer chains, and use dashed lines (at least 8) to show how the borate ion is attracted to the
atoms in the polymer. (To show the borate ion, you can just draw a circle and label it as B(OH), ") i T

h.What is name of the attractive force (IMF) that occurs between the borate ions and the atoms in the polymer?
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