CBEFE 101 First Year Experience  Fall 2015
Introduction to Reaction Powered Car

Baking Soda and Vinegar Lab WORKSHEET (50 lab Pts)

Kitehen Chemistrv: The Baking Soda and Vinegar Reaction
1) Determine the molecular weight of each componrent and the stoichiometric coefficients to
balance the reaction.

Vinegar(liguid) + BakingSoda(solid) = Water(liguid} + CarbonDioxide(gas) + SodiumAceiate(aq.)
A ] B
{AcericA@d + Water] + Sodz'uﬂ%icarbonate = Water + CarbonDioxide + SodiumAceiate
[CH,COOH (ag.)+ H,O()]+ NaHCO,(s) = H,0() + CO,(g) + NaCH ,CO{aq.)

Coefficients [ / / ' 2 / / )
MW  LO9xéd  Igy . YR 1S i B2 Fuoke
¢ 7x 1t =34 o (%3323 @ a2 Fa (XAT =4S
- o= . - ¢ exiL=aAY
i Uxt =9 HoOIKEE O zZxieF3R & SXETHEE
_ :3?_ ¢ [ KATE t_a. o z_xiéa—m =
o A Xl - o EPERS S g4 Fxi =3
LOG -
2) Calculations to determine the- COy(g) produced in the BS-V reaction

Starting Material: 50 mi(Vinegar (Svol% AA)™S.G. (CH;COOH) = 1.05
a) Calculate the stoichiometric amount (moles and grams) of sodium bicarbonate needed.
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b) Write the Fdeal Gas Law. 1dentify the variables and their units.
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¢) Calculate the Tdeal Gas Constant (R) in units of Jiter-atm/mol-K__)
NO’I{“%: Remember R 1s calcu}a]/wdlat Sandard Temperature and Pressure (STP =273 K, 1atm)
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d} Use the Ideal Gas Law to calculate the volume of CO, produced at T = 20C,
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e) What is the pressure in g 700ml Gatorade Plastic Bottle? W
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FACTORS FOR UNIT CONVERSIONS

Quantity Equivalent Vaiues
L page Mass 1kg = 1000g = 0.001 metric ton = 2.20462 by, = 3527392 oz
185 1lby = 160z = 5% 107* ton = 453.593 g = 0.453593 kg
386 Length 1m = 100 cm = 1000 mm = 10° microns (um) = 10'° angstroms (A)
= 39.37 in, = 3.2808 ft = 1.0936 yd = 0.0006214 mile
1ft = 12in. = 1/3yd = 03048 m = 20.48 cm
128-634 Volume im® = 1000L = 10° em® = 10° mL
; = 353145 ft’ = 220.83 imperial gallons = 264.17 gal
kcover = 1056.68 gt
194 1" = 1728in? = 74805 gal = 0.028317 m’® = 28317 L
201 = 28,317 em’ -
08211 Force IN = 1kgm/s* = 10° dynes = 10° g-em/s® = 0.22481 b,
: Llby = 32,174 ibgyft/s? = 44482 N = 4.4482 x 10° dynes
sy Pressure Latm = 1.01325 X 10° N/m® (Pa) = 101.325 kPa = 1.01325 bar
i38-639 = 1.01325 x 10° dynes/em?®
140-641 = 760 mm Hg at 0°C (torr) = 10.333 m H, O at 4°C
= 14.696 Ibefin? (psi) = 33.9 ft H,O at 4°C
= 29.921 in. Hg at 0°C
'zg'gig Energy 1J = 1 N-m = 10 ergs = 107 dyne-cm
ol 4 = 2778 X 1077 kW'h = 0.23901 cal
323“251 = 0.7376 fi-lby = 9.486 X 107 Btu
13
652 & Power 1W = 1J/s = 023901 calis = 0.7376 ft-lbg/s = 9.486 % 10™* Bu/s
652 U = 1341 X 1073 hp
653
653 Example: The factor to convert grams to Iby, is (Z—%g—gé—?ﬂ)
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