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Abstract — Bold headings

Diffusion nmé osmosls ate physieal proceises thal ore important-to understand in the study of

chemistry and bivlogy. In this experiment, the effevts of the steepness of a concentration pradiem

ot the mie of csmosis through o seoi-permeable memBrone were stadied. Diakyiis bags were Doublo-
filled with ¥arying concentrutions of sucrose solution aad placed in hypolonis tod Byperonic spECE
salutions far ane hoor. The bogs were weighed at | S-mimte intervals to determine how much

water bl diffused into ar ot of each bap. The bags thint were placed in a lypertoniz solution

lost weight from water that diffused oat, and the bags that wess placed in & kypatenic sahition

pained welght from water thut diffused f. The tags in hypotonic selution shat kad o high

corcentration of sucrose grined welght faster than those with o lwer copeeatmtion of sucroae,

1 = the slesper the concentrdion pradient, the fister the diffusion sccirred, s expecied, ’ 1

Introduction

Although diffusion ond asmosis are very simple processes that comne obout throegh the modem
mation of particles; we cammot underestimate their bnpartanoe in maintining te functiming of
ufl lifie'am the planet. Diffision oecurs hecause ol malecules hove kinetic enerzy thar causes
them in constanily move ehoot in modom directions, especially when in the liguid or paseous
stte, When there are mare molecules initially present i one area than i another (krown as o
corzentration grdient), the mandom motinn caises the moleculss to eventinlly become evenly
distribated throughout the liguid or gas (1), Odmosis is essentially a special kind of diffuston in
which same molecules are able o diffuss thriugh a semi-permenble membrane, and others
cannol

While not mueh research has begts perfoemed on sbinple asmosts mud diffuston in many
Yers, Soientists are continuing to do resenrch pa whit Faztors affeel osmiogls in colls n onder o
advance edical trestments. For example, 2 study dore of the Johins Hopkins University School
of Medicine showed that even small increnses in tempemiure greatly oiffected the mie of
diffizsion of ghierse Into foonan epyibrocytes (red blood celld), and grenter chanpes mdoced
hemolysis of the cells aliogether (2). This has ramificasions for storape of blood for mansfusions,
a5 wellas storage of other biologica] compenents, such 2s smbryos for i vitm femilization. In
addition to medicn] sessarch, scientists are ourrently studying how we ean utilize diffision and
smosis principles 1o improve sertain industrind proceszes; such 88 purfying sea water: Reverse
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asmosis his heen used to puri fy sea waler in the past, and this process tnvolyves high pressures
and great encrpy expenditure: Recently, an olin-low-pressure reverse asmosis membrane his
bemn develaped that has been found effective in removing many low-conceration and Tow-
mlesuliewelght compounds fram wider (), Crzakd znd 1§ foand that a multi-luyer sienibnme
whise surface was covered with ceriain negatively chasped sroups inercased the resistance to the
contmirating organic compounds whils still ullowling water through al low pressures

The purpose of this experiment was o abrerve simple csmaosts [ action omif determine il

the steepness af the concentméion gradient affests the mi2 of diffisdon ocross (he membmne,

Materialz and Mothods

In ench group, four diskysis tobing bogs were obiained and labeled A-D. These dinlysis hogs
allow watsr i diffuse throxgh their membranes, but do not allow [arger molecules such as sigars
1o diffizse throogh. Each bag was flled with 1 mL of varying concentzations ol sucmose salutipn,
sealed shut, and weighed 1o the neares tenth ol o gram, Bag B, the control moup, wes filled with
o 1% seerose soluton and immersed i o %% sobmioa. Bag A was filled with a 1% soenise
salution ard immessed in o 25% sperese splution. Hag C was: fllled with a 14 sacrose solatian
aral immersedd in o 1% sucrose solution. Bag I was filled wath o 25% sucross solution and
immersed ina 1% suceose solution. At 18 minute intervals, the bags were removed from their
respective solutions simnltanecusly, gently blatled dry, and weiphed again to the neasest tenth of
o grumi. Thiz procsbure was performed four times over the period of one hour, and the weights
ol changes n welghts wene eeosded,

Results

Altbough nll dinlysis bogs started oot ot npproximstely the same weight, the expenimental bogs
chnnged dromatienlly in weight by the end of the fourth | 5-minute time inlervel as water
diffised In nnd ol of the bags, Bag A last weight, while bags © and D gaimed weight: The
cuntml group, bag B, maintnined o fidriy congisient avermge weight throaghoul the expermment,
deviating only slightly from the initint weight (Tabls 1)
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Table L Average change in weipht of hags in solation during each thne laterval

ISt 1530 | 3045 | 4560 | Overall (0-60
tuluafes | minutes | minutes | minates | minutes)
Bag A Hig e 075 M5g |-25g
Bap B 0.1 fog g |sklg |=03g
Bap C WIE Mg |+HL3ig Hilg +1L8g
Bag Iy 0og =lsg | H0.Ta Hih g +36g

Al expersmental begs gained o7 fost weight rapidiy over the first 30 minutes (Figure 1), During
ther 251 30 prinuies, Bag C's weight goimn tzpered off while bags-A ond D contimued 10 lose and
gain {respectvely) relabvely steadily,
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Figure 1. Avernge weight of baps in solution over n period of one hour
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Discussion

The experimental bags losi or prined weight bosed on thelr concentmation iFadients refative 1o ihe
solitions hey were ploced in. Bag A Tost-weilght bocouse it was placed in s hypertonie solution:
the sumoanding selubon conmined o lowsr cancentrntion of water than the $olution in the hog,
Therefore witer diffused down (18 coneeniration gradlet fram an snen of higher concentmtion
(Enakde the bag) to the ares of lower carcentmtion {the sumeanding solution), Bags C and I
grimed weight becnse they were placed in o hypolonic solution: the surrounding solution
cantaingd o higher concenmmton of water thon the solution in the bag. Therefore water diffuacd
inio e bogs, poing fom an aves of highes coeeniration Ly one of lwer concentmiion.

Bag [ gnined more weight overall and pnined welght faster thon bog C beeause the
cancentration grodient was steeper. Alihough botl bags were placed in 0 1% seeroge selution,
bag C was filled with & 1% soerose salution while bag D was filled with o 25% sucrose
solution, More water had o diffuss mio bag D in omder for the concenimiions of waler inside and
ourside the hag to come 10 equilibrinm. In-addition, bag D continued 1o steadily gain weight,
indicating thor water was still diffusing inte the bag even after the full bous had passed. Bag (s
average weipht goin leveled off over the Last ime imeerval, indicatting thar the concentration of
woier Inside the bap had nearly reached equilibrivem with the congentration of water i the
surroitnding solutos.

Alibough bags A arad D hod the same conesmmition praifient (23% w0 1%, they did noi
loge and guin the same amount of weight, respectively, Bag D gnined on svernge a full 1.1 grams
over bag AL This can be expinined by the imounit of selution present on each side of the
conzenmmaton gradient. Hag [ enelased o very small amaount of 25% sucrase solusion, relative lo
the lurge amount of 1% sucrase solution it was plased in. Bag AL an the other hand, enclosed 8
wezy sml] amont of 1% sdcrose salution, relstive to the large smouat of 25% sucrose solution

It was placed in,

12wt siated that the average weight of bug B did incsessa by 0.3 grums from the initial
navernge weight, butthiscan be explained by the groups being imable 10 bot all excess Tiguid
from the bags. Due o the natire of Secwring the ends of tee tuhing with nalsber bands, it was
mevitahle tha: some sarsdde soluthon wowld wet trapped in the folds, csusing the bags to weigh
shightly more during the cousse of the experiment than al the Initin] weighing.
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