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Table 1. Qualitative Observations of all the chemical solutions and salts used during the course of the lab. These observations are taken before the chemicals are combined and any reactions occur in the procedural steps. 

	Chemical Formula and Molarity (M)
	Qualitative Observations

	0.1 M HCl
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	1.0 M HCl
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	0.1 M CuSO4
	Light, pale, blue, viscous, transparent, homogeneous, odorless, room temperature

	0.1 M CH3COOH
	Clear, transparent, viscous, homogeneous, vinegar smell as it is acetic acid, room temperature, resembles water

	0.01 M AgNO3
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	0.1 M Na2CO3
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	0.1 M NaCH3COO
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	1.0 M CoCl2
	Bubblegum pink color, transparent, viscous, homogeneous, odorless, room temperature

	0.1 M KI
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	Solid CuBr2
	Fine crystal powder, luster (tiny shiny specks that glittered), black/gray, odorless, opaque

	Solid KBr
	Fine beige powder with some clumping, pastel, odorless, room temperature

	6.0 M HNO3
	Clear, transparent, viscous, homogeneous, strong acidic scent, room temperature

	Concentrated NH3
	Clear, transparent, pungent smell, viscous, homogeneous, room temperature

	0.1 M Na2S
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water

	0.1 M NaOH
	Clear, transparent, viscous, homogeneous, odorless, room temperature, resembles water


Table 2.  Qualitative observations and discussion for the reactions taken place during the procedure. The chemical reactions are combinations of the chemicals described in Table 1. 
	[Cu (H2O)4]2+ (aq)  +  4 NH3 (aq)  (  [Cu(NH3)4]2+ (aq)  +  4 H2O (l)

(a) - Described in Table 1. 
(b) – After the addition of three drops of NH3, the light blue solution changed to a royal blue homogeneous solution. It remained viscous, odourless, and became translucent. No heat was emitted or absorbed therefore the solution remained at room temperature and due to the strong smell of the NH3, there remained a pungent odour in the new solution. As each drop of NH3 was added, the solution needed to be stirred to observe a change and the blue colour slowly became apparent after each drop was added. The [Cu(NH3)4]2+ are dark blue and the NH3 complex is light blue. By adding the NH3, the NH3 on the left of the equation increases meaning that the equilibrium shifts right and the [Cu(NH3)4]2+ increases. Since the equilibrium shift right then the solution becomes dark blue as seen in the observations.
(c) – After the addition of 33 drops of HCl, the royal blue solution reverted back to the original colour of the CuSO4 being a pale light blue. The solution remained scentless, room temperature, and viscous. The change in colour also allowed the new solution to be more transparent than the royal blue solution. Since 33 drops were needed to observe a change, this reaction happened very slowly and during the transition of phases, there was a point where the solution was cloudy and white with a slight blue tint. The solution was swirled after each drop to obtain the final result. By adding HCl, the NH3 complex on the left of the equation reacts with the acid and the concentration of the NH3 decreases. The equilibrium shifts left and the colour of the solution reverts back to the light blue solution. Therefore, the decrease in concentration of the NH3 causes the light blue colour to return.
1. By continuously alternating the same volumes of NH3 and HCl, the same changes will occur and after each round of adding the base and then the acid, the final solution will be the same as well.


	2AgNO3 (aq)  + Na2CO3 (aq) (  Ag2CO3 (s)  +  2 NaNO3 (aq)

(d) – The initial observations for the Na2CO3 solution are explained in Table 1.
(e) – The initial observations for the AgNO3 are explained on Table 1. When 10 drops of this solution was added to the Na2CO3, the two transparent and colourless solutions combined to form a taupe, opaque solution. The solution was odourless and viscous and although an Ag2CO3 precipitate should have formed, the experimental reaction did not produce a solid. The opacity of the solution could have been the beginning of the formation of a precipitate. The taupe coloured solution is based on the colour of the precipitate Ag2CO3. Therefore, the floating particles in the aqueous solution are the cause for the solution’s colour.


	2 H+ (aq)  +  CO32- (aq)  (  H2CO3 (aq)  (  H2O (l)  +  CO2 (g)

(f) – Three drops of HNO3 was enough strong acid to observe a change, therefore this reaction occurred very quickly. The taupe, opaque solution quickly became a clear, viscous, and transparent solution. Although the HNO3 had a very strong acidic smell, the combined solution was odourless and remained at room temperature. The addition of HNO3 dissociates in the solution to make H+ and NO3 – ions. The hydrogen ions react with the CO32- ions and lower the concentration of the CO32-. Since the concentration of the CO32- decreases, the concentration of the Na2CO3 to also decrease causing the equilibrium to shift left. Therefore, as the equilibrium shifts left, the precipitate decreases and the solution becomes clear since there are less precipitate particles.


	Ag+ (aq)  +  Cl- (aq)  (  AgCl (s)

(g) – The clear, transparent solution from step (f), slowly reacted with 22 drops of 0.1 M HCl to become a very murky and cloudy white solution. The cloudiness made the solution very opaque and small particles were floating within the aqueous solution as expected. No sediment was formed at the bottom but there were insoluble substances floating about the test tube. The solution would therefore be described as heterogeneous and it remained at room temperature through its slow reaction. The addition of HCl dissociates into H+ and Cl- ions. The Cl- adds to the concentration of Cl- in the above reaction and the equilibrium shifts right in response to this increase. Since the equilibrium shift right, more of the AgCl precipitate will form and the reaction causes the formation of the cloudiness in the solution.


	Ag+ (aq) + 2NH3 (aq) (  [Ag (NH3)2]+ (aq)

(h) – With the addition of three drops of NH3, the reaction quickly reverted back to the clear, transparent, and viscous solution similar to step (f). The solution remained room temperature and no odour was detected. After each drop, the solution was swirled to combine the chemicals and create a final homogeneous solution. Also, the forming precipitate particles were no longer visible in this new solution. The addition of NH3 causes an increase in the concentration of NH3 in the above reaction. Consequently, the Ag+ gets used up a lot more and the Ag+ in the Ag+ (aq)  +  Cl- (aq)  (  AgCl (s) reaction also decreases. Therefore if the reaction shifts left then the formation of the precipitate also decreases and this is why the solution reverts back to the clear state.


	H+ (aq)  +  NH3 (aq)  (  NH4+ (aq)

2. The same changes would be observed if Steps 7 to 9 were repeated. After changing the equilibria with the different solutions, the final solution will always end up being the same homogenous solution as seen in step (h).


	Ag+ (aq)  + I- (aq) ( AgI (s)

(i) – The initial qualitative observations for the KI are described in Table 1. This reaction happened very quickly and, after only drop, a slight change could be observed. The clear solution changed to a very pale yellow colour, similar to that of lemon juice however this solution had no smell. This solution was cloudy and opaque and there were very fine precipitate particles floating in the aqueous solution. The particles were the same colour as the solution and did not form sediment at the bottom of the test tube. The addition of KI dissociates into K+ and I- into the solution. The concentration of I- increases and the equilibrium shifts right in the equation above. The pale yellow solution is caused by the formation of the precipitate AgI. Therefore, as the equilibrium shifts right, more precipitate forms and causes the solution to change colours.


	2Ag+ (aq)  + S2- (aq) ( Ag2S (s)

(j) – Out of all of the reactions that occurred within this multiple equilibria experiment, the addition of Na2S produced the fastest reaction. Only one drop was need to change the lemon juice resembling solution to a very opaque and silver-grey colour. The aqueous solution was very viscous and it contained fine, floating particles. The particles did not form sediment but rather floated in the solution. No odour was detected and no heat was produced or absorbed meaning that the solution stayed at room temperature. The addition of Na2S dissociated into Na+ and S2- ions. The S2- increased the concentration of the S2- in the reaction above. Consequently, the silver concentration decreases as the equilibrium shifts right. Therefore the concentration of silver decreases in the reaction above and the Ag+ (aq)  + I- (aq) ( AgI (s). If the concentration decreases in the Ag+ (aq)  + I- (aq) ( AgI (s) reaction then the equilibrium shifts left and less precipitate is formed changing the colour of the solution. The grey colour is the new precipitate Ag2S (s) in the solution.


	CH3COOH (aq)  + H2O (l) ( H3O+ (aq)  + CH3COO- (aq)

(k) – The initial qualitative observations for the acetic acid can be found in Table 1. The universal indicator is a viscous substance that is odourless and transparent. It is bright orange tint and is used to determine the pH of a solution with the help of pH paper, in this experiment. When the recommended three drops of the universal indicator were added to the acetic acid, the solution became a cherry red from the original clear solution. The acetic acid smell of vinegar was not maintained in the new solution and it is now odourless. Adding the universal indicator does not change the viscosity and the pH remains the same as well. This red colour corresponds to an acidic pH since the more red the tint, the more acidic the solution and as a solution gets more basic, the colour of the pH, if tested, will be blue.
(l) – pH paper is used to determine the acidity or basicity of a solution. The pH paper used in this experiment was bright yellow and was must thicker than regular lined paper. When one drop was pipetted onto the pH paper, the bright yellow paper stained bright orange for both solutions. Although the eye cannot detect the differences in pH, the assumption is that both substances have been treated the same and therefore contain solution with the same acidic pH. Therefore, the pH identified by the universal indicator and the pH paper show the same acidic pH for the solutions in both wells.
(m) – The initial qualitative observations for the NaCH3COO can be found in Table 1. After the addition of 10 drops the solution became slightly more orange from the cherry red colour. It remained viscous, odourless, and room temperature. The solution also remained homogeneous but when the drops were going into the well plate, they created a clear area in the centre of the cherry red solution, making it seem heterogeneous. The well plate needed to be agitated in order to combine the solutions into one. This reaction happened very slowly and much agitation was needed. Since the colour was changed from a red to an orange tint, the assumption is that the solution became more basic and the pH increased within both wells.
(n) – The same combination of chemicals has been added to each well therefore, the two wells have the same qualitative observation and the pH levels of both solutions are the same as well. The pH paper showed a bright orange colour once again meaning that the pH is still acidic however slightly more basic than the solution without the salt. This said, the indicator and the pH paper represent the same information for the slightly more basic pH level of the solution.
(o) – When three drops of universal indicator is added to 20 drops of distilled water, the resultant colour is a faded orange colour due to the dilution of the universal indicator colour. The viscosity is still high and the solution remains odourless and room temperature. A strong acidic pH corresponds to the bright orange colour and when the pH was tested using the pH paper, a dark orange colour was observed and therefore concluded an acidic pH. Since red is the most acidic pH and this solution was orange, the pH was approximately 5. 
(p)(q) – When 5 drops of HCl were added to the buffered solution, the colour changed slightly from red to a darker red but not by a significant amount. No scent was detected, no heat was absorbed or emitted, the viscosity remained high and the solution was still homogeneous. For the pH testing, the same bright orange colour was seen on the paper and did not shift change very much from the original solution. When adding the 5 drops of HCl to the distilled water solution, this is not buffered, the solution does not change in its qualitative observations. It remains the same as when the universal indicator was added to the distilled water therefore the colour remained as the same diluted orange colour. However, when the pH was tested with the pH paper, the colour was not bright orange like the buffered solution but rather a cherry red meaning that the pH was lower in the distilled water solution than in the buffered solution. The pH of the buffered solution was not changed from the previous pH because the buffer is acting as a base and absorbing the excess hydronium ions. Therefore, the pH paper and the universal indicator represented the same information. The buffered solution kept a higher pH with the addition of acid and the distilled water obtained a lower pH.
(r)(s)– When 5 drops of NaOH were added to the buffered solution, the colour changed from a wine red to a bright orange. This shift in the colour from red to orange can indicate that the pH is transitioning to a more basic pH. No scent was detected, no heat was absorbed or emitted, the viscosity remained high and the solution was still homogeneous. For the pH testing, the same bright orange colour was seen on the paper and did not shift change very much from the original solution. This is the same as the pH for the buffered solution when the base was added. When adding the 5 drops of NaOH to the distilled water solution, this is not buffered, the solution does not change in its qualitative observations. It remains the same as when the universal indicator was added to the distilled water therefore the colour remained as the same diluted orange colour. However, when the pH was tested with the pH paper, the colour was not bright orange like the buffered solution but rather a royal/navy blue meaning that the pH very much basic and over a pH of 7.0. Therefore, the indicator and the pH paper showed the same information except the pH paper made the observations more obvious. The pH of the buffered solution remained more acidic than the distilled water than experienced a dramatic change to a basic pH, approximately 9, with the addition of NaOH.
3. Calculations can be observed in the calculation section of the lab.


	4Cl- (aq)  +  [Co (H2O)6]2+ (aq)  (  [CoCl4]2- (aq)  +  6 H2O (l)

(t) – The initial qualitative observations for the CoCl2 can be found in Table 1.
(u) – When six drops of HCl were added to the pink solution, the final colour became purple. The solution was odourless, and remained at room temperature. The viscosity was high and after agitating the well plate, the drops of HCl totally combined with the pink solution to form a homogeneous solution. When HCl was added it dissociated into H+ and Cl- ions. The Cl ions increase the concentration of the chlorine in the reaction above and the equilibrium shifts right is response. The [CoCl4]2- complex is a purple blue colour and the [Co (H2O)6]2+ are pinker. Therefore, the equilibrium shifting right would cause the solution to be purple and this is seen in the reaction qualitative observations. 
(v) – By adding 10 drops of distilled water the purple solution slowly diluted to become a magenta or darker pink colour. The new pink is darker than the original bubble gum pink but lighter than the purple tint. This change was gradual and the solutions needed to be agitated to reach a homogeneous state. By adding the water to the solution, the hydronium ions combined with the Cl- reducing its concentration and the equilibrium shifted left. Since the [Co (H2O)6]2+ complex is pink in colour and the equilibrium shifted left, the colour of the solution changed to a more pink solution.


	4 Br - (aq)  +  [Cu(H2O)4]2+ (aq)  (  [CuBr4]2- (aq)  +  4 H2O (l)

(w) – The initial qualitative observations of the CuBr2 salt can be found in Table 1.
(x) – Since the salt was a black/grey powder, the addition of 5 drops of distilled water turned the salt into a dark gel. The consistency of the gel is thick and less viscous than a regular aqueous solution such as HCl. The gel was opaque and there were tiny specks of silver on its surface. There was also no scent to the gel.
(y) – With the addition of another ten drops to the gel, making the overall volume of distilled water 15 drops, the black colour was diluted to dark brown and the shiny specks on the surface were no longer visible. The solution was opaque and the viscosity increased from the previous gel substance. The solution is still odourless and there was no change in temperature, therefore keeping it at room temperature. The addition of water caused a dilution in the concentration of the solution. The [CuBr4]2- complex is actually a very dark green and the solution diluted the dark colour to a colour that is less dark.
(z) – The addition of more distilled water, approximately 22 drops, until the total added volume reached 2 mL, changed the dark brown solution into a viscous emerald green homogeneous solution. The solution is no longer opaque but rather translucent, it remained at room temperature and there was no scent detected. The reaction also happened very slowly since there was no immediate colour change and the two aqueous solutions needed to be agitated in order to observe a change. Since it was observed that the [CuBr4]2- complex is green, then the addition of more water simply dilutes the concentrated solution and makes the green colour more visible. The equilibria that are involved are in the reaction above and the more the water is added then the more the equilibrium shift left.
(aa) – The initial qualitative observations of the KBr salt can be seen in Table 1. The addition of 15 drops of distilled water dissolved the beige salt but the colour of the aqueous solution did not change from the beige tint. The solution was homogeneous after some agitation and like the salt, no scent and no temperature change was observed. Since the colour of the solution was the same as the colour of the salt, then each ion in the salt is the same colour because even when dissociated, the beige colour is the same.
(bb) – When the solution from Step 25 and the KBr salt was combined and stirred, the final solution changed from an emerald green and translucent solution to a deep, murky green. The solution remained viscous and except now there was opacity. No scent or change in temperature was detected. Some of the salt stuck to the side of the test tube and instead of being the same dark green as the solution, it was a dark red/brown colour. 
(cc) – The test tube with solution (bb) was placed in the boiling water bath, so assumed 100 ˚C, the solution immediately changed to a very dark brown. The solution was opaque and did not give off any smell. The viscosity also appeared to remain constant and did not get thicker or more viscous. Since the reaction is endothermic, heating the reaction would cause the equilibrium to shift right and make the reaction shift darker. Therefore, the heat from the hot plate made the equilibrium shift to a darker colour as seen in the qualitative observations.
(dd) – When the CoCl2 solution was placed in the same boiling water bath (assumed 100 ˚C) there was no immediate colour change from the original pink colour. It took approximately 10 minutes to observe a change and the colour darkened to a deep magenta since salts are endothermic and the reaction shifted right. The opacity increased but the viscosity remained the same and no smell was detected. Therefore, the only change was that the pink colour darkened compared to the solution at room temperature.



Calculations:

3.
1. pH of water

The pH of distilled water is assumed to be 7.0 due to the fact that it is a neutral solution.

2. pH of a buffer
(CH3COOH( = 0.1 M x 10 drops/20 drops

         = 0.05 M = (CH3COO-(
pH = pKa + log (A-( / (HA( 

pH = -log (1.8 x 10 -5) + log (0.05(/ (0.05(
pH = 4.74
3. pH of pure water + acid

(HCl( = 0.1 M x 5 drops/25 drops

         = 0.02 M

pH = -log (H30+(
pH = - log (0.02(
pH = 1.70
4. pH of pure water + base
(NaOH( = 0.1 M x 5 drops/25 drops

   = 0.02 M

pOH = -log (OH-(
pOH = -log (0.02(
pOH = 1.70

pH = 14.00 – pOH

pH = 14.00 – 1.70

pH = 12.3
5. pH of buffer + acid

(HCl( = 0.1 M x 5 drops/25 drops

         = 0.02 M

(CH3COO-( = 0.05 M x 20 drops/25 drops

 
       = 0.04 M

(CH3COOH( = 0.05 M x 20 drops/25 drops


         = 0.04 M

HCl (aq) + CH3COO- (aq) ( CH3COOH (aq) + Cl- (aq)
	
	HCl
	CH3COO-
	CH3COOH

	I
	0.02 M
	0.04 M
	0.04 M

	C
	-0.02 M
	-0.02 M
	+ 0.02 M

	E
	0
	0.02 M
	0.06 M


pH = pKa + log (A-(/ (HA(
pH = -log (1.8 x 10-5) + log (0.02(/(0.06(
pH = 4.27

6. pH of buffer + base

(NaOH( = 0.1 M x 5 drops/25 drops

  = 0.02 M

(CH3COO-( = 0.05 M x 20 drops/25 drops


        = 0.04 M

(CH3COOH( = 0.05 M x 20 drops/25 drops


         = 0.04 M

NaOH (aq) + CH3COOH (aq) ( CH3COO- (aq) + Na+ (aq) + H20 (l)

	
	NaOH
	CH3COOH
	CH3COO

	I
	0.02 M
	0.04 M
	0.04 M

	C
	- 0.02 M
	-0.02 M
	+ 0.02 M

	E
	0
	0.02 M
	0.06 M


pH = pKa + log (A-(/ (HA(
pH = -log (1.8 x 10-5) + log (0.06(/(0.02(
pH = 5.22

7. The change in all pH values
(pH of water + acid) – pH of water = 1.70 -7.00





   = -5.30

(pH of water + base) – pH of water = 12.3 – 7.00






    = 5.30

(pH of buffer + acid) – pH of buffer = 4.27 – 4.74






      = -0.47

(pH of buffer + base) – pH of buffer = 5.22 – 4.74






       = 0.48

Additional Discussion (if desired….otherwise, discussion can be combined with the observations in the table):


There are other ways that can affect the equilibrium. Apart from the methods observed during the lab, increasing and decreasing either the volume or the pressure can shift the equilibrium left or right. By increasing the volume, the equilibrium will shift to where there are more particles; therefore by comparing the number of moles on the reactants with the sum of the moles of the products, the shift can be identified as moving towards the side with more moles. Decreasing the volume will shift the equilibrium to where there are fewer moles. The opposite is done for an increase or a decrease in pressure. Pressure and volume are proportional meaning that an increase in pressure is a decrease in volume and vice versa. Therefore, increasing the pressure means that the equilibrium will shift towards the side with fewer moles and the decreasing the pressure, or increasing volumes will shift the equilibrium to where there are more moles.
The remainder of the discussion is found in Table 2.

Conclusion:
In the end, the purposes of the experiment were proven through the different parts of the lab using Le Chatelier’s principles. The equilibria shift and the multiple equilibria parts of the lab demonstrate how the addition and the removal of certain reactants can affect the shift of the entire equilibria. By increasing the reactants, more product will be formed and by decreasing the reactants, the equilibrium will shift towards the reactants to compensate for the loss. Also if one reactant is increased in concentration then the other reactant will be used more and its concentration will decrease. The common ion effect demonstrates the same type of equilibrium shift by adding to a specific reactant and causing the equilibria to shift left or right to compensate for the change. The addition of heat also follows the principles because heat can be treated as a term in the equation. For endothermic reactions, the heat is found on the reactants side and the exothermic reactions have heat on the product side. Therefore depending on the reaction the addition of heat can change the equilibria. In this lab, the KBr and CoCl2 salts were exothermic and when heat was added their equilibriums shifted to the left and away from the increase of products. The final components of Le Chatelier’s principles state that the volume and pressure also affect the equilibria by causing it to move either towards the side with more moles if the volume increases and pressure decreases, or towards the side with fewer moles if the volume decreases and pressure increases. Lastly, buffered solutions are more resistant than distilled water with a base or an acid because the buffer can become a weak acid or a weak base depending on an excess of H3O+ or of OH-. Therefore, through a series of experiments, all of Le Chatelier’s principles were demonstrated.
Raw Data Sheets

[image: image1.jpg]N .
S paeEes o0 (et oW o
O L
R e R R
v Aﬁ&%aou,Zz w {0 @
S COTITDT RN
 vennes) 35w oy By 36 SppagEy
Roper thpno somued sus 1o
3mYE MOENY TPRI oy Pabanas hieeye

TTIRAPOTSsaL Wsek

PoNSE ou

PR s L

TEOEOTIN ' RUSIDASUOAE T IS Fod ST 30010

ROTND YO0 3 0 5A01 g BT SUE oF UeTAIS PIISASS SdoIp ek x

(3=yom SRRy HH W 9 B | fuv
N
VOWMES

ﬁ300¢0ﬂ0905 .ﬂu@ TF PN 56 0y PIPAL =5 Jﬂuvu\ow GISE S0 E
OIH WHUS 1 IMT ASHRD PRI hmoys PURTE B
feous .,.c,ou.a.&& e

SOOITIA L YUITINTUSIE 30 yohox uiap usAIT Uy sPows sdasp et

WS

ﬁ*CO»d@wncrf W mﬁurn FSOURTIN XTI T M/L LA s S VLS R NG

y &
N~ &

VIAYTIFOUI T N
PuUnte oy
STROPOT L RAIIC By
UENIeT .y_uvur‘,.kﬂ,.aﬁy:. TIRIQ mﬁ...v,_ 9
{1 To hulate Sl 708 I kS B )

ﬁ X w,ﬂ%ﬂxﬂﬂﬂ..lﬂmmm v mdw J. CUDIPOR AT

3 o 1 2Lu e o

CROSW) UPATE 0SS T

WA eeseg v





[image: image2.jpg]o8 Wi e 3L = R S 4 B roﬁo

wx.iaiwi{,;.?.i; ; AL e e

g bt gy e o

Rt e e e e e e

wiipibinis SeomRIK

muﬁﬁ&a uldﬁméuam mcrﬁroi Iewey s med  enbudo hpoop

IOSIOISUD S ross o 3P hpoep thofinua wie gy puses sdsap

(Pas hpsa) TN
A

Nt : OO SFOTE & UTTOUITUATTS | I X ey

SIONEOX

e I R+ o &
ek e %

CIUIWRIE T YUy pew

syrgw hopnets AT Sy XU S

344 eobrmys - hssiab -«

‘;«.’.‘Sf:. PSSR oW s D

f.u Blate vl £}

c yupdeoid @dﬁdﬁw Ashjie
: ?v,.na/ad dﬂx*@g!ggv Svaby ey
rgﬁqﬂsig ﬂﬁEanGJ 0,32 wWoe B

= Bl RS P con o8 ,\Ix,.vvlﬂn:% VSCOX -

OIS o o GEAEE Y OST Py SUD SeeIp G

S o Pﬂmﬂ JEPY IO Rl U W
T ; BEFRETR RSN Ao

~ o - Sowysuel sl

,/.\\7 i o e o ey . - =3 g ae R i ,CLJ.. QIOTA

e e i =D e g

s

2 s

55

o

(&

&

SUGI fSJ





[image: image3.jpg]A rﬁviunﬁoiﬂéuyg yd&.@& inw ch

.Vm.f,.r.w?v./\,vd W)b%@%&rf‘.vﬂ UG

PRAagc oTure YowpYEAG SNE QOJ.@CO.O SVeA 4 AQ ,vvnw&o»t FI 00H VAT g -

S s Aol Gisy X001 TTTLSIAL TRER VD L
»J*CQ:..QACUJ. .,ﬂﬁan.-/w .vOZﬁ;Q o= io k fﬁuﬂ,anm SRS TSNS -

(IFVERA SRS R SHITN H TP sdosp B Wy
A

i

\

JAURY UL UL N0 e aah Youois pun Lun ufddvu ECTLI R e e
=
fd?#ﬁ 13 CLT‘ LSy v/, WO Tty .,meﬂ w ¥ ST uagm

ﬂ.v,f Lo AT V31 b S gy vt





[image: image4.jpg]SRR i; AL .;,;d« yﬁd?@ﬁ d&.ﬁﬂdj Q&a»ﬂ o *r.da

S s »J%a vaﬁuﬁu@p xé...pa Rae i S a-ELae Sl ok ruaf&ou PIabT w361 -
s S50 Adm;ddg e .ﬁﬁwﬂug@% humgs woe s o
e oo A e s ik »eh&};.w 64 u_dmg gﬁﬂ,ﬂ %O&Qmﬁwﬂ.ﬂv

T R T e e e LU S o)
u).&d&d SeR POt Pes Usyugshio ¢ Té_m\ KO0 Ry rgoue -
Cmas s e - . 0 o Sw:u ooy

yerpm bt anoyey sydrnd n?ﬁ:u

c...q/&ac,ﬁdvr/‘.
,,i...»m, Aa,alsdﬁq C.d@d xci O} OTHNRS ua_.& :uﬁ,:éu RO 30 cds P T C&

‘A.,Z,:fxu 5 it : e
Mﬁ.,da:mv e WD AT PO (1A PN A T USh DUIA IS LU R
wdand v oy e Yud g pebunyadep

.

LA prow Guows -+ mpom saamess 3 19 WL (N

[ L T R Gagand Fua U oREss I RS R

A
1 u.fwwz 3 TOSTODRIORTY

§ {
33,...,‘.,:":‘ PEE PR UL TERS T W OISy R s Sl & SAPRERVS T W) nia o e
PR ey e R0 o PRI o

LRSI IN S %5 e 4 A R \ AT VION ¥id
e LRI FRAYD O N S W
AR pu g SN AER R P Y VYN
" F ¥ =1
{ % ¥ VREGL j:. e AN T 1§
3 \
¥4

S i TR R L R SRR RS e S S




[image: image5.jpg]



