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OSHOSIS

70 iwestigate the eﬁwt af a%‘z/‘en‘ concentrations af sallt sobutions on the mass af potats Gisue,

gaa@mw(/ Information:

Dsmosis

Some nembranes ollow some partivtos lo pass through them and wt others, they are partifly permeabts. Dsmosts i a specied Gype of
diffusion - diffusion of waler nobocales throgh a partiatly permeable membrare. More water motecutes pass fron the water ito the
dtute solution than pass back the other way, because there i a hip her concentiation of waler motooutes i the pure water than

there s i the solution. Loentuallly the tovel on the more concentiated site of the membrane witl rise, white that on the loss
concentrated site falls, When the concentration of water is the same on both siles of the membrane, the movement of water witt be
the same ix both diections,
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Dsmosiis i pllants Pt cellls have a strony cotl wall
surrounding them, When they take gp water by asmasis they sturt to swell] but the cell wall prevents them from bursting. Plant
celle become lurgil " when they are put ix ditute solutions, Targility is very inportant to plants because this is what make s stand 4p
into the snlipht, When plant celle are placed i concentiated sugar solutins they lose water by osmosis and they bocome  facoid .

Fredietion: / predict the mass of
potats witl fiwst inerease then start docreasing as the concentration of salt iereases, [ think this because at finst water witl enter
the potats, because the water aulside witl have a hipher concentation then water i the potats, This means that outside water witl
start movigg inlo the potats lissue beoause of osmostis iereasing the mass of the potats, Then when the utsite sabt sobution reaches a

certaix concentrativn, waler from the potats with go aut site decreasing the mass of the potats,  In a graph showing the percentage
change of potats mass eylluders ix different concentrations of satt sobutions, [ thirk the graph with show that the mass witl be high
then sbype down as the concentrations of salt sofution get higher.
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First of ddl ( witl eat 6 preces of, potals asigg a potats borer [ witl use a rabor to make sure that ¢ ley witl ol have a
dimeter of 5 millinetres and witl have a longth of 3 o [f they were not ! woul ase a Rufe and cat it to the lenpth
reeded on @ tits,  Then [ witl weasure the mass of al of then wsigp a soate and record ft.

Wewt [ with have siv dffferent tost tubes with 20 e’ of dffferent concentrations of salt /mﬁm chtoride / sotution, [ witl
measure 20 om’ using @ measuring &f/??( b, The ooncentrations witt be at 0/”, 0,2/”, 0. 4/”, 0. 6/”, 0.8M and 7/,
After that at the sane tine [ wil?, put oY the potats ef/??(a/ef& i each of the test tubes.

[ wit? tine ofl the experinents forr 70 minates and take the potats ef/%/em’ aut of the salt sobutiion, [ then witl ase a
poper towel ts take af any excess af satt sotution, Then [ witt measure the mass usig @ soats,

70 make this e)?ﬂ&/‘/}l{&/(f J’zzﬁ [ wit? reed to;

7,
2,
3,

Be emﬁ/ when wsing the borer as it i sharp
Do wot taste or eat the potats o avoid the igestion af dagerous chemivalle
Be emﬁ/ usig @ ff(/ﬁz

Far [est:
70 make [t a faie test [ mast:

7,

2,
3
7

Use the same anount of salk sobution - 20 on’

Use the sane size of, potats - Som lonp and 5w wide

Start and fivish the experinent exactly the sane line - 30 minutes

/ffee/a the concentiations of sall soution as accarate as /amZ/e wnd wse the same concentrations Uhought the three

eéoef/)rre/(ttr’,

/Dﬁe/?}rr/)m/‘gg test:

! did a pr

Ui Y test G0 f’. bise how [ witl be aﬁ/}y this e)ﬁaef/}rre/(f,



Concentration of sabt sobution 0.0 02 04 0.6 0.8 7.0

4

Mass before of potats oylinders 0.47 0.94 0.94 0.%2 0.94 0.43
@/

Mass after of potats cylders 0.47 0.48 0.37 0.37 0.32 0.29
@/

5&1@}& h mass af potats #0,06 +0,0¢ -0.07 -0.77 -0.72 -0.74

cyllinders

@/

! have decitod 1o Keep my method the same but changing the tine o #0 minates from 30 as [ bebiove with give me botler resulls, [
an hagpy with my resulls ix the /o/‘e/?hr/}(a/‘f tost. The /fe/?);r/}(a/‘f lest ée//m/ me /}(ﬁm ny /MM by giving me an itea how the
e,yoe/‘/);re/(f witl be ke and ;/M e@&wb‘%{ resulls,

Rosulls:
lest 7
Concentration of salt sobution 0 02 04 0.6 0.8 7.0
4
Mass before of potats eyllinders 0.99 7.02 0.98 7.07 7.07 7.07
@/
Mass after of potats eylinders 7.07 0.87 077 0.67 0.65 0.6¢
@/
5&1@}& h mass af potats *0,02 -0.27 -0.27 -0, 3% -0,36 -0.37
cyllinders
@/
Jest 2
Concentration of salt sobution 0 02 04 0.6 0.8 7.0
4
Mass before of potats cyliders 0.98 0.9 7.00 0.98 7.03 0.97
@/
Mass after of potats eyllinders 7,05 0.85 0.76 0.66 0.62 0.67
@/
5&1@}& r mass af potat +0,.07 -0.77 -0.24 -0.32 -0.47 -0,36
cyllinders
@/
lest 3
Concentration of salt sobution 0 02 04 0.6 0.8 7.0
4
Mass before of potats cyliders 7.0¢ 0.93 7.05 0.99 0.99 0.98
@/
Mass after of potats eylinders 7.06 0.82 0.77 0.66 0.62 0.6¢
@/
5&1@}& r mass af potats +0,02 -0.77 -0.28 -0,.33 -0.37 -0.34
cyllinders




7%

A’wﬁa% resulls:

Concentration of salt solution Average mass before of potats Average chage ix mass of potats Average percentage charge of mass
V4 cylliders cylliders (% /
@/ @/
0 (0.99+0.98+7.04) + 3 = 7.00 (0.0240.07+0.02) + 3 = (0.0#:7.00)x700=
+0,04 +4.00

02 0.97 -0, 74 -74.43
0.4 7,07 -0.26 -26.7¢4
0.6 0.99 -0.33 -33 33
0.8 7,07 -0,38 -37.62
7 0.99 -0,.36 -36.36

ﬁlfra{g«m’ o Jraph:

The graph shows me that at the poit (0,04, 0) the concentration of the surrounding solution fs the same concentration as the
concentration of the coll sgp. This means that the concentration of the cell sy is 0.04M. This i the point when the lie crosses
the v, At this poit, the sat solution that surounds the potats oylider is isotonte.  [his means that waler diffuses into the

potats and out af the potats af the sane rate,

even at
equilibrium the
water - —a
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The /e/(em/ pattern shown by the graph is that as the ooncentration af the salt sobution inereased the average percentige change af
nass doereased, The section above the v -avis shows that at ﬁ}ﬁn‘ the mass af the potats inereases as the ﬁ}ﬁn‘ poi fs dbove zerg
percentage chage, For the section bebow the yauts, the poits start lo decrease as the rest of the pointe fotl botow zers .,

At the concentration off OM of sabt solution, the mass ixereased, This is becase the solute (salt) i the potals was at a hipher
concentration then the salt solution surraundn g the potato cylindor. [his mears that the water diffuses ito the cell] causing the cell
to swelll and become turgil, We can abeo say that waler witl enter the potats because the water autsite witl have a hipher
concentration then waler i the potats, This means that autside water witl start moving into the potats tissue because of osmosis
inereasing the mass of the potato, We can see this i the graph by tooking ot the first point that has iroreased i its percentage

mass charge,

Then at 0.2/ of salt solutiin, the mass decreased. This is becasse the solute (salt) i the potats was at a bower concentiation then
the salt solution surraundng the potato cylider. Thic means that the waler diffuses at of the cel] causing the cell to shrivel and
become flacoid. We oan abéo say that the sabl sofution has a hipher concentiation Uhen the potats so the water fron the potato witl
g0 oulside bocause of ssmosis and decrease the mass of the potats, This lappens for the next two poite as each tine the concentiation
gels higher the average percentage change of mass decreases, For exanple at the point at 0.4 of salk solution, the average
peroentage mass chuge was -25.74%. We can see this in the raph by looking at ol the poits below the & -wis as ol those pointe
have decreased i average percentage change of mass, This matohes my predistion of the experinent evactly and the prodition of the

proph

Loaluation:

{ bolliove that my resullls are rellable, [ think this beose my three experinents have resubls that ol have sinitar vabues, Ateo ol
the poirts it into the tre of best it [ belleve that my method is as rebiable as it cold have been with the tine and equjpment
awailable, (ff [ woulll have o comment on any anomablos it wonld be for the poixt ox my graph whivh was at M of salt sobution, This
wodll be because [¥ inereases ik mass from the tast point that was at a bwer concentiation . [ thik my resubls are st valid because
{ bollove that it i a very swall fluctuation i the graph, 74 irerease acearaey ( ool do the experinent fow more tines and find the
awerage of the resull abeo [ rounded my vabues wp which wonld wakle my resille boss aeeurate. ( can see from lioking back to my
method that some of my equpment coll be inproved @ irorease aecuracy. For cxanpte [ coll have wsed burelies as they are a very
acourate way to measure. Aleo [ cadl ase more acourate scates to measure the weipht of the potats cyliders. The rellabillty of
cviience for my work i very vabid and [ belleve it i suffficient to sup port my conclusion, The predinivary lost was very strage that
s pesuls where very dfferent from all my other resulls. [ thik [t c aulll bo to db with the potats or the equpment, as we did the
preliniary test and the other losts on diffferent days wsing different equpment. (ff [ codl take this ivestipation further, 1t wodi
be 0 iwvestipate active transport ix plunts, Astive transport i the process by which dissobved mobocalos move acrass a cefl membrare

from a bower- 0 a higher concentration. In ac live transport, it requives an ipul of exergy from the cefl.



53/?&2/‘%41:

/ used these two websites as my source ﬁf /a&éﬂ«z{/ /}(ﬁmab‘/w( ard the disgrans that / have used i ny coursework,

http./ ) www, bhe, co,uk)cohooll/ gosebitesize, //a/@? cellpravesses/ 2dffusi srev] shinl

bt/ www, trdeh, on, co/ westnin/ seience/sbi3a1/ Cellle/ Domosic, htm




