Experimental study of K’fodmcazrt\zerwater purity
based on its d|versﬂ-y !




What is a Group 4 project?

A Group 4 project is an interdisciplinary.
collaboration between memebers of various
teams of group 4 subjects: physics, bielegy:
and chemistry.

Initial session: Ahout 2 hours All students meet together,
REFLECTION
Choice af theme.
Froblem determined.
Establishment of specific investigations in subject groups.
Mote: Students doing 2 or 3 sciences will be involved in
projects in each subject.
Second phase: Bto 7 hours of class time [+ out of | Carry out projects.
ACTION class research)
Final session: 2 hours Fresentation of project in the form of & poster or web site.
EVALUATION
Aszsessment by teachers and by yourselves of yourselves.




BIOLOGY:

During the project:

- a sample of silt along with present there animals wasiiaken

- plants growing on the river bank were taken|Se; as e ERuiAutIEn)
- photos of birds were taken

- an experiment with cress was caried out

- an experiment will be completed by infermatenifeniVaieus
sources: (eg. Water Supply: System’s Inieriauenand eeaieonezl
Disease Control Centre, etc.)




IDENTIFIED PLANTS:

BOTANICAL NAME COMMON NAME
Philadel phus coronarius Sweet Mock-orange, English Dogwood

Rumex obtusifolius Broad-leaved Dock, Bitter Dock, Bluntleaf Dock

Dock Leaf or Butter Dock I
Taraxacum officinale Common Dandelion (often simply call
"dandelion")

Acer platanoides Norway Maple

Urtica dioica Stinging nettle or commo_
Plantago major Greater Plantain, Co _

Aesculus hippocastanum Horse- chestnut

Rubus idaeus Red Raspb
Raspber
r _




Tilia platyphyllos
Dactylis glomerata
Convolvulus arvensis
Ranunculus repens

Galium mollugo

Triticum sp.
Viola sp.
Allium sativum

Arctium lappa

Chenopodium album

Festuca arundinacea

Euphorbia lathyris

Aegopodium podagr aria

Chelidonium majus

Large-leaved Linden
Cock's-foot and orchard grass
Field Bindweed

Creeping Buttercup

Upright bedstraw, Upright hedge bedstra
bedstraw

Wheat

Viola and violetta

Garlic

Greater burdock, Edi

lamb's quarte




Lamium album
Quercus petraea

Parthenocissus inserata

Artemisia vulgaris
Solidago gigantea
Trisetum flavescens
Solidago canadensis
Crataegus sp.

Juglansregia

Galinsoga parviflora
Geumriale
Salix sp.

Polygonum aviculare

White Deadnettle

Sessile Oak, Sessile or Durmast Oak

Virginia creeper, five-leaved ivy, or five-finger

mugwort or common wormwood

giant goldenrod

golden oat grass, yellow oat ¢

Canada golden-rod, Ca

hawthorn or thorna

Persian waln




IDENTIFIED ANIMALS:

Gammarus tigrinus (At the
thought to be Gammarus pulex)

Anisus spirorbis (an empty shell;

which seems to be doubtful
evidence).
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AN EXPERIMENT:

Three small scale pans
were filled with 100 seeds
of cress each. Each
sample was watered with
different solution so as to
observe its effects on
germination. Solutions

used were: tap water,
water from Klodnica and
synthetic sewage
prepared by students (50
ml of distilled water, 10
drops of petrel, 10 dreps
of NaOH, 10 dreps of
H2SO4 and a littie it er
carbelic acid).

Germinated:

(Other observed features:

96/100

Tap water

Tall germinated seeds

Synthetic sewage 0100

seeds started to swell

Water from Elodnica | 85/100

Plants only a little bit smaller than those which
were watered with tap water.




CHEMISTRY:

Aim : Examine water from river Ktodnica and determine its; class,Via a
series of tests

Hypothesis: Considering industrial character off seme: City areas ane
nearness of the Technical University’si Chemistny Seclien Waleimiei/e
a third class or lower.

Substances : Water from river Ktednica, distilledywater dicmsikZEiadio)
%, 100 cm3 of 0.1 mole/dm3 selution off AGNO©3

Equipment : Conical flask; burettes/= 05 s, A iUlsE Sl ZICE N SA0N0k!
g , stand, ring stand; 2 Walcli @laSSes; SpeeRFSENOIREEERTIENIE
presence of NO3-, NOZ=,PO4 8- NS4+ ACICi/ARIeIERIUTUSHIEIER
papers indicating the hardness) GiWalels PipEesy S 0NSICIIEIZNI L ElIS)
evaporating dish, stining red




CALCULATIONS: el nek
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10 g — 10 % - K2Cr | L%
Cp = ms/mr * 100 % - 3

Ms =Cp *mr/ 100 %
Ms =10% *10 g/ 100 %
Ms = 1g

V=100 cm3
0.1 M - AgNO3
Cm=0.1M
n=100 cm3* 01 M / 1000 cm3 = 0.01
mole
m =M * n = 0.01 mole * (107 + 14"+ 48)
=1.69¢




METHODS:
1. Determine the presence of NO3-, NO2-,PO4 3- NHAL R Water

. Prepare 4 tubes and add 10 cm3 of water frem! Kiodnica terE2aCih CnE

. Add indicators in a proper order according te the Insticiion

. Wait 15 minutes to let sample change: colox

. Note the change in a coelor in each tulbe andiusing addec annEx dEeIEINITENIE
amount of each of a given substances i awWaler Samples

. Record the data and repeat peintsiA-D: at Ieast ene moEume

. Determine the acidity’ of the water

. Take two 20 cm3iwater sanmplesiancibuzeachNiioraRsEelcieNIEl s
. Use litmus, paper terdetermineracidit/ eiiENVeIEIN N eLINSEITNPIES

. Use acidity prebe: io deternmine acidiiyAeitENAETAINIGHIISEITEIES

. Compare results from' et samples

. Record data




3. Determine a hardness of the water

A. Take two 20 cm3 water samples and but each inter a separate haker:
B. Use papers indicating the hardness on the water in both samples

D. Compare results from both samples

E. Record data

4.Determine the presence of Cl- inf water

A. Using pipette put 50 cm3 ofi destilled water and thersame anputeriesieaNaiENioR
conical flask.

B. Add 1 cm3 of K2Cr.
C. Put 50 cm3 AgNO3 into burette and titrate until e colerClian e eIl YA EIIING!

yellow-green.
D. Repeat at least one more time

5. Calculate the amount of dry residue

A. Weigh evaporating dish

B. Take 10 cm3 of the water and puiitinterevapeialiigheist

C. Reweigh evaporating dish

D. Put dish on sing standandiput BUimerune e

E. Turm enithe Burmer; keepraimeditmNismesaneN e uanui N CrENSHiE RS RNEIEl
lefit inside

F. Reweigh evaporating dish and calculé




RAW DATA:

Color
First tube Glimpses of yellow
Second tube Strong pink
Third tube Bluish
Fourth tube Greenish
pH 7.7
Hardness Maximum
Evaporating dish (first) 60,41 ¢
Evaporating dish + water 83,23 ¢
Evaporating dish (second) 63,92 g




PROCEEDING DATA:

Weight of dry matter
61,529 -60,41g=1.11g

Concentration of Cl-
X=1000 * a(V1-V2)/NVw
X=1000 * 0.1(48.6-1)/50
X= 1000 * 0.1*47.6/50
X= 1000 * 4.76/50

X= 1000 * 95.2




Amount of substance [mg/l]

First tube <0.05
Second tube 0.5
Third tube 1.2
Fourth tube 10
Indicator Class
Amount of PO4 A%
Amount of NH4+ I
Amount of CI- I
Amount of NO2 1
Amount of NO3 11
Weight of dry matter [
pH |1
Hardness IV

Source: http:/AMmww wodip.opole.pl/eko/eko biala/s3a.htm




CONCLUSION:

Most of the indicators imply the third and forthi class of water cleanliness:
Only 3 from 8 suggest otherwise. Because the lowest indicatoris ene
determining the class we can say that river Kiednica hias feurthiclass i
cleanliness. Considering industrial character: off seme city:areasyand
nearness of the Technical University’s Chemistry: SECen IS Hek
surprising.
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PHYSICS:

Determination of refractive index in a sample efiwa  ier iakeniiie mieuRIca

river, using Abbe refractometer

RESEARCH:

Aim of the experiment is to understandithe opticaliphEneenNa CEEUiRe
on the border of two transparent mediums and expennmeniaifcElernniyauen
of the refractive index by tetal internal reflecuen metieeiuSIREPAIIE:
refractometer.

The basis of all refractometer measurements s el GiEiiccen
(Snell's law) which says that the ratie eitierSinereiiE e EXeIN NI ENEE
to the sine of the angle of refiiacion ISHeR e WeNHECILIfISIICEISiIEI
value egual to the ratio of the' akseluie eliracuVeNneexaZaoNIiSONIIE
relative coefficient of refraciion eifthe SeceReNEdINNE EuyVENCITEN SIS
It Is also eqgual tei the ratio; of the speed eilighiN i tIENIEC I NNEINIE N
comes out (VA) tertherspeed oo ENHE NN IERIETSHYZ)

sina s g
: = =T e | =
sinff mny ' Vs




The radius of the incident, nermall at the peIniCINNCICERCENRENE
the breken radius lielnithe ene dimensien:

A simplified methoed ol determining the e cuVeENiuEXAs
based on obtaining| the phenemMERGR GitleiaINRIEHIaINEIE ‘"]J'f] Ji
takes place whenia light ray geesHienittieeaVILiERINCELEE
denser to rarer; 1o example; iremiwaleRieraiisrane NeliSieiNiE:
boundary surface: at an angle greater Tflelf) : $0)- called criticell

@
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—
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the lightiray we wrrte.
112 ="1g1)0) “/Sinle(e = L/sinlele



This phenomenon is
called total reflection,
because in the reflected light
the total energy of the
incident ray is contained.
Relying on equation (I) we
can easily find the refractive
index n, experimentally
determining the critical angle
ac. The construction of
refractometers is based on
this principle. They are used
primarily to determine the
refractive indices of liguids:
Also the refractive Indices o
solids canibe measured:




Abbe refractometer diagraimk

To determine the refractive index, AbleeiiaCienieiens
used. It is constructed of twe rectangularr prsmwWithiraNeiiRcuVeNieeEx
greater than the coefficient of the' testedliguicwhichNSHPIECEd
between prisms 1 and 2 It creates artnigplanespeielceiNEyEiNG)
which from different angles fallaysiren e pisHiNEINSEIiE
radiation Is totally/ internally reflecied; anc seme CiRiiEnaiERiiE
collapse leavesithe SecenapIsniiRaySHcIcERReNaRCHUCEIRAREIE
run aleng the berderstiace adiaieralssOsENNANEN ACHENED
walls of the: prism| casing: iiankSHerSUCHNCOUISEIGNESIISIBING
telescopeis dividedNtereNaiSHeNt eikaciic N E i imEy AN RIE
KNk We Set the appropaie s BuiE agAIIENEINIBHINIEILSIEN
\gligsailoplafiifle cross lines cncl iner 2zl o e scale of i
(ifelgiarlaiariifle fefreiciive rces gf ine Jicjuicl,

(b



VARIABLES:

- The dependant variable is refractive index of liguidand indicaionr Z
- The controlled variables are corrections A, B and 6
- The independent variables are temperature and velume eiWater

APPARATUS:

- Abbe refractometer
- Bottle of water

- Pipette

- Paper towels




METHODS:

1. Halogen lamp was enabled to electricity: andiwas set te liuminaie e upRer
surface of the prism.

2. Upper prism was deflected, prisms were purified withrdistillecdhwvaiersancigenly
wiped with a paper towel.

3. Preparation of the refractometer teimeasurements:

» on the lower prism a thin layer of water was applicdisy PIpELENCICONIPIELELY
cover its surface. After moving dewn the UpPREN PIHSHI anfEXCESS Gt BIVIERVEIES
was removed.

o the light intensity and sharpmness; ofi vision Weas) ad|UstedNiierEers

iImage of the crossing lines and scale.

4. Measurement of the refractve index: nk

* image in the ocular area of View: Was: elsened:inerarecishio i oM ENe VI ECNILG)
a light and dark part. It were net se; then e kneNaSHUECNENIENIEHINSIEENT);
the casing; thereby meving the lsetneanyAInENIEECHNIGINEIENEEIFNIEIIS)
exactly in the middle ef the'cressiines:

» the value of theindex Z and the relracuve

area of view.

measurement Wasirepeated GHiles:
Jiglerciarele| Vel oftiple (el Ve dnlcles f weis deterrrired, basirig on orevious
measurements;




Collecting data
The following tables shows the data of experiment.,

Distilled water

Refractive index Corrections
Indicator £
L A, B B
0025 0.031 0.588
0025 0.031 0. 5885
0.025 0031 0.528
0025 0.031 0.588
0025 0.031 0. 5885
0.025 0031 0.528




Water from Klodnica River

Refractive index Corrections

Indicatar Z
np A B 5]

0.025 0.031 0. 5588

0.025 0.031 0.55885

0.025 0.031 0. 5848

0.025 0.031 0. 5588

0.025 0.031 0.55885

0.025 0.031 0. 5848

Uncertainty of refractive index is £0.001 and uncertainty of indicator 2 is £0.1,



MEASUREMENTS:

We shall create chart to see the percentage ConceniaubRo]
water from Klodnica River. We assume that the percentage
concentration of distilled water is constant. HoweVer asiwerCanisee
from the tables both samples of water have the samendicaieiz ans
the Refractive index is almest tiiersame: [EmeansinaiiENIECERIETE
concentration is the same. There is nepemt i nmakng 2Ry

CONCLUSION:

The expeniment Showed thal i pErCER: AHECOl negnireion of disiillad
L

water and water fionm Kiednicer RIVERare i ErS A EN SN ESEs ENIECEIISE
there can be seeni by ene s;eyesithaiaieisiemNVERNSICEiIEuEs Ml
means that the' expermenizicllearan e Ca G ENSEEIRESIEIgRcs | Glcie
example ef finding the percenicoE CeNCEREGIIP




ERRORS:

Certain failure of this experiment shiews that therewas a9
error in this experiment. Probably the equipment Used Was IsrekenvAISE
the water was “shallow water” whichimeans;that itWwasneitaikenNio
depth of the river.

IMPROVEMENTS:

The experiment caniberepeatedayENTEAdESEIldEEREIIGYES
Second attempt terther expernmentwitiNEne MEECUEiERISHEHIE
make this expenment efiectverAlSerENmpeeRuNONSHONAENTEIET:
from depth o the: rver:




DETERMINATION OF THE PERCENTAGE DIFFERENCE OF
PERMEABILITY OF THE KLEODNICA WATER AND DISTILLED
WATER USING SPECTROPHOTOMETER

x”f F ht source 1
Microssops arizer/filter
-amera \ L_"L’Ple
ctromefer
‘/; ] Light source 2

reflectionffilter cube




Density measurement of solids and liguids withi the: Use’ off pYCRAGIEIE

INTRODUCTION:

Int his investigation | am going to derive: the: density el thewateFiakenNien
Gliwice’s Canal called Kiodnica. After that Il ami geing| e cempare tieNesli
with the density of distilled water.
My variables are:
-Masses of:

-pycnometer

-distilled water;

-water taken frem Kiodnica
-Temperature

The independent valle R tisteXpENMERNNSNDIRSHIE

)
N
Jletl

L
and mass. The dependentvalue= the ofle | el "rr/mg 10 ggll( Il

water and the temperaturermeasuied:

The thinellFamigeing e dONSHONTEESHIENTIASSESNIGH NG R ERE S| EERIEIE] g
WhICH dEensityIS kneWANGIINIEN I ESIGINE] iGN SNIEWVEETINIGE
lemperatire andiaerdensiiyg




DESIGN:

The method of achieving the density of a liquidiis net cemplicateal Ifiersiuiy

we are going to need is a very accurate weight, pycnemeter, seme Waleliem
Klodnica and the distilled one.

The thing that had to be done first was te measure: e temperaitieraneEiie
mass of an empty pycnometer. After thatwe had termeasureNitiEISamENTEY
— using a weight with very bigi accuracy whichiwas £0,00010 = tHENIESSIORIIE
pycnometer with both the water fliom Klednica andidistiliedroRe:

Temperature Density of water in the 497 04
inroom, "C kg
termperature of room P m>
Mass of the | The Location on | Total weight,
weights, g indication of | the scale, 0
the pointer, [ mQ
mg
my-mass of |10 210 LN 102177
an empty
pyCcnometer
Mz-massof |14 HED a7 18,9847
the
pychometer
with distilled
water
Mmay-mass of |20 100 -1.2 20,0088
the
pyCnometer
with wiater
from
Kladnica




To calculate the value of density, we have to use this equation:
i 18
pl _Pw‘ mz Ill]_

We knowy all the wariables and it is now only about the calculation:
20,0088 — 10,2177
Pz = 99?,[}4*

19,9857 — 10,2177

97911
=097 0o
F3 ** 9768

ps = 999,3979
The value obtained is satisfying our measurements

PROBLEMS WITH ANALYSIS AND COLLECTING DATA

our results, such as that the temperature=

density — prebably was not the samenihoiiCASESEEIS JHr‘fl YWelief rlnrJ
Ktodnica water:. Iihis couldihaVveraiiccieaENESHlNRSEIERNEMVE
cannot be alse sureiiinrtie pyechnomeieASHIERIRATIRYGUI EREIEIIEE
the mass, andlautematically e dENsiACERNAREHIEAITEN SN EIsEIET;
filling the pycnemeterwithrdisulieeNVaieNRcol ENEINEVENEENG ECNED
Perfectly, seWe'canSUppeseaEE N ESISOIEREIEN ESRIETRVE.
pUL therewatertiremiiodnicss



EVALUATION:

To improve this experiment we could have used a water keptiin the Samet
the pycnometer was not probably completely clean sewe ceuldiaverusee
and wait for it to dry fully.

e
R

JLoerlirient we

cls of waiter differ,
ru,o,'o]s'r | 2Uf JrJ

jojiven to ine ezl clensiiy

[ aplly e little rliejrier waigr corngzaring it /1£'m d]sulled
Wetigd(=997,04L)., /\/e "movv FerIF he resulis are not fully
el ]



SUMMARIZING:

We have collected data from three subject groups; WhHICHIteeK PARNAIENIWIS
project (Biology, Physics, and Chemistry) All of the experments; showeadrdiifierent
information related to the topic of our GROUP 4' PROJECIF WhicChnWas: EXpEmenie

also the cleanliness, of the rver andithe diversity eiplants cgumrg awuncl.

Summarnizing, eUIr iInVestgalien Has sheyeaSHIEN LA NITACINEE6 HICENIVE]
based on the diversity: Tihe methieds andicaiaNETEICol | ECIEE R SIECEIELEACSHING
possible, however summingip tiereNereraiSeNyAISIERESHTTcE ERT I CIINCENSEE N o))
example the failurein the comprenensioneiRCiEanlNESSI)] K adpica river el distillzd
water. Apart of these mistakesieuUNnVESHoaCRISU|ERECNENIRASSHITIEIISEEI Rl
contamination| eif thewatensteadieMigNoEVESIACCEHIEERIGUIEE

(

L/ﬁ
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