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1I. EXPERIMENTAL

IT¥.1 POLYFORMALS

The abbreviations used for various chemicals, eto,

are presented in table II.1.

1(a) Synthesis of Chelating Polymers using Polyvinyl

alcohol and formaldehyde under alkaline conditlon

Polyvinyl alcohol (KL, SD or LC grade) and water
(or glycerine or polyethylene glycol) were taken in 250 ml
round bottom flask fitted with reflux condenser. Formal-
dehyde and sodium carbonate solutions were added to the
mass. The reaction mixture was heated on water bath at
70-80°C with occasional shaking. The gel was obtained.
It was cured at 90-100°C for 24 hours and weighed. It was
washed with water and alcohol, dried and then used for
invesgtigations. The amounts of reactants used, time of
reaction, wt of the crude product, etc, are given in the

table II.2(a).

1(b) Synthesis of chelating polymers using polyvinyl

alcohol and formaldehvde under acidic condition

Polyvinyl alcohol (KL, SD or LC grade) and water
(or glycerine or polyethylene glycol) were taken in 250 ml

round bottom flask fitted with refiux condenser. Formaldehyde



PVA, P

AG
Pg

Alc

DMF

De

Sh

Cl

sd
Am
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Table 11,1

Abbreviations

poly vinyl alcohol
formaldehyde

water

glycerine

aqueous glycerine
poly ethylene glycol
alcohol

toluene

dimethyl formamide
diethylene triamine
8-hydrosxy quinoline
ethyl aceto acetate
salicyl aldehyde
chloral hydrate
resorcinol

salicylic acid
4~amino benzolc acid
p~-hydroxy benzoic acid
l-amino~2-naphthol-4-sulphonic acid
epichlorhydrin
glycine

m—-amino phenol

anthranilic acid

40



Table II,1 (contd.)

m - melamine

c - starch

B - bisphenol-A
A - acrylamide

EDTA - ethylene diamine tetra acetic acid
M - membrane

KL,K -~ Koch Light make

Sb,S - 8D Chem make

LC,LL -~ Loba Chemie make

d.p. = degree of polymerization

a - acidic condition

b - basic condition

s - soluble

i - insoluble

DS - partly soluble

d.e., - degree of extraction

B! - Iutyraldehyde
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- 44
and hydrochloric acild were added to the mass. The reaction
mixture was heated on water bath at 70-80°C with occasional
shaking. The gel was obtained. It was cured at 90-100°C
for 24 hours and weighed. It was washed wlth water and
alcohol, dried and then used for investigations. ' The amounts
of reactants used, time of reaction, wt of the crude product,

etc, are given in the table II.2(b).

Ve

1(c) Synthesis of chelating polymers using polyvinyl

alcohol and formaldehyde under alkaline condition

followed by acidic condition

Polyvinyl alcohol (KL, 8D or LC érade) and water {or
glycerine or polyethylene glycol) were taken in 250 ml
round bottom flasgk fitted with reflux condenser. Formal-
dehyde and sodium carbonate solutions were added to the
mass. The reaction mixture was heated on water bath at
70~-80°C with occasional shaking for a definite period of
time. fhen hydrochloric acid was added to the mixture and
heating at 70-80°C was continued further. The gel was
obtained. It was cured at 90-100°C for 24 hours and
weighed. It was washed with water and alcohol, dried and
then used for investigations. The amounts of reactants
used, time of reaction, wt of the crude product., etc, are

given in the table II.2(c).

1(d) Synthesis of chelating polymers using polyvinyl alcohol,

starch and formaldehyde under alkaline condition

Polyvinyl alcohol (KL or SD grade) and water (or glyce-

rine or polyethylene glycol) were taken in 250 ml round bottom



LD

8°9 (o1 5*9 (bay ot g € BIdAN9T w92 S
(o be

Z°9 09 G°9 %05) 0T S € BADIET YET 17
L'8 0¢ G*9 (o) 01T g € BADIOT 02T €
S o€ G*9o (M) 02 g € eIaMLT YLT Z
€€ 08 0°T (M) ST g € BADIET veET T

(epeab i) YA (T)
6 8 L -9 g 7 € Z T
(5) (uun) (Tw) (Tu) (Tw) (9)
aonpoxd bg 10
SPNID  UOT3DRRI TOH D J0 o YAd
FO M FO SWTL Fo ToA M 3O TOA  JFO TOA  FO 3M  3onpoxg 33dxd °ON

(A2 11 ST9RL



46

G*v 02 G*9 (M) OT S RAJTILT YLl 1
9°€¢ 08T 0°T (M) S g BIITET vET €1
(A8 08T 0°1 (M) § T eid1zl LA A
8*€ 09 0°T (M) 0T 14 ©IJI8 v8 1T
- (epvib D) ¥Ad (TTT
vee o G 9 (Pay ot S ©IdS9Z ¥v9¢ 0T
(o be
8°¢ 09 G*9 %0S) 07 S RIJSET ¥E€Z 6
€°s 0€ G*9 (o) 01 S BIJ502 ¥ozZ 8
8¢ 0z S*9 (M) 0T S BAJSLT YLT L
9°€ ST 0°T (M) s S RIJSET vel 9
(epeab gs) vAd (TT) ,
6 8 L S € z T

(*P3uoDd) ()2 IL orded



&7

9°¢g 0zl 59 09 9*¢ (Ba) o1 S £ RqIDILE L2 9
(5 be

8°2 02T 5°9 09 9°E  %0S) OT g € RAIDIVE e g

0°¢ ST 5*9 7 9°¢ () 0T g € AT ¥iz ¥

8°¢ 0zZT G*9 ov g9°¢ (M) 02 g £ RALDIBT v8T £

9°¢ G2 0°T g¢ T*0 (M) ST S £ 2AIDIST vsT Zz

6°2 ¥4 0°T G¢ T°0 (M) ST T € BROIDIPT vPT T

(epeab M) vAd (T) .

1T 0T 6 8 L 9 S 14 £ [4 T
(&) (Ut (Tur) (utur) (®) (Tur) (Tw) (0)
3onpoxd (1) (1) Hag xo
SPNID UOTIoBdI ToH uoT3IDesI mOONmz 5 IO M o vAd

JO aM  JO BWTI JFO TOA  JO SWTL IFO IM IFO TOA IO ToA IO M 3dnpoxd  3dXH  ON

(P)2°II ®T9BL



-~

L € o€ G*9 ST 9*¢ (M) 0T S °qadIsT v8l 9T

95 021 0t 09 I°0 (M) S S °qIaTST  ¥ST' ST
4 .

G*g 02T 0°T 09 I°0 (M) S T eqIgTY T vyl vl

1°s 0zt 0°T 09 0°T (M) OT Sz °qIdITT ¥IT €1
mmmmnm OT) vAd AﬂWﬁv.

AR Ot G°9 09 9°¢  (bg) ot S RAIJSLE ¥LT W 2T

(o be '

Le ST G*9 .09 9°€  %0S) 0T S °qIASYT vz 11

6°¢€ o€ G*9 09 9°c (D) ow S ®qI4ASTE viz 0T

9°¢ ST S*9 o€ 9*c (M) 0T S eqzasel  ¥8T 6

LY S 0°T gT m.o My s g eqIdssT vsT 8

Ve S 0°T ST T°0 (M) & T eqIdSHT ¥l L

, X (9peIb ag) ¥Ad (TT)
T 0T 6 8 L 9 S € z 1

k]

(*pauco) (D)2 1l S1ded



49

flask fitted with reflux condenser. Starch, formaldehyde
and sodium carbonate solutions were added to the mass.

The reaction mixture was heated on water bath at 70-80°C
with occasional shaking. The gel was obtained. It was
cured at\90—100°c for 24 hours and weighed. It was washed
with water and alcohol, dried and then used for investiga-
’tions, The amounts of reactants used, time of reaction,

wt of the crude product, etc, are given in the table IT.2(d).

1(e) Synthesis of chelating polymers using polyvinyl

alcohol, starch and formaldehyde under acidic

condition

Polyvinyl alcohol (KL or SD grade) and water (or
glycerine or polyethylene glycol) were taken in 250 ml
round bottom flask fitted with reflux condenser. Starch,
formaldehyde and hydrochloric acid were added to the mass.
The reaction mixture was heated on water bath at 70-80°C
with occasional shaking. The gel was obtained. It was
cured at 90-100°C for 24 hours and weighed. It was washed
with water and alcohol, dried and then used for investiga-
tions. The amounts of reactants used, time of reaction,

wt of the crude product, etc, are given in the table II.2(e).

1(£) sSynthesis of chelating polymers using polyvinyl

J

alcohol, starch and formaldehyde under alkaline

condition followed by acidic condition

Polyvinyl alcohol (KL or SD grade) and water f{(or

glycerine or polyethylene glycol) were taken in 250 ml
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round bottom flask fitted with reflux condenser. Starch,
formaldehyde and sodium carbonate solutions were added to
the mass. The reaction mixture was heated on water bath

at 70-80°C with occasicnal shaking. Then hydrochloric

acid was added to the above mixture and heating at 70-80°C
was continued further. The gel was obtained, It was cured
at 90-100°C for 24 hours and weighed. It was washed with
water and alcohol, dried and then used for investigations.
The amounts of reactants used, time of reaction, wt of the

crude product, etc, are given in the table II.2(f).

All these products (II.1) were washed with acid,
alkali, acid, water, acetone and alcohol respectively and
dried. The solubility of all these products (II.1) has
been studied in different solvents and the data for

some of them are presented in table II.3,.

1T.2 CHELATING POLYFORMALS

2(a) Svynthesis of chelating polymers, using polvvinyl

alcohol, formaldehvde and 8-hydroxy quinoline

Polyvinyl alcohol (KL, SD or LC grade) aml water were
taken in 250 ml round bottom flask fitted with reflux cone-
denser and formaldehyde and sodium carbonate solutions were
added to the mass. The reaction mixture was heated on
water bath at 70-80°C with occasional shaking for a definite
period of time. Then 8-hydroxy quinoline dissolved in

regquisite amount of hydrochloric acid was added to the asbove
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mixture and heating at 70-80°C was continued further.
The gel was obtained. It was cured at 90-100°C for 24
hours and weighed. It was washed with water and alcohol,
dried and then used for investigatipns. The amount of
reactants used, time of reaction, yvield of the product,

etc, are given in the table II.4(a).

2(b) Synthesis of chelating polymers using polyvinyl

alcohol, starch, formaldehyde and 8-hydroxy quinoline

Polyvinyl alcohol (KL or SD grade) was taken in 250ml
round bottom flask fitted with reflux condenser. Starch,
formaldehyde and sodium carbonate solutions were added to
it. The reaction mixture was heated on water bath at 70-80°C
with occasional shaking for a definite period of time. Then
8~-hydroxy quinoline dissclved in regulsite amount of hydro-
chloric acid was added to the above mixture and heating at
70-80°C was continued further. The gel was obtained. It
was cured at 90-100°C for 24 hours and weighed. It was
washed with water and alcohol, dried and then used for
investigations. The amounts of reactants used, time of
reaction, wt of the crude product, etc, are given in tﬁe

table ¥I.4(b).

&

2 (c) Synthesis of chelating polymers using polyvinyl

alcohol and ethyl acetoacetate under alkaline

condition
Polyvinyl alcohol (KL, SD or LC grade) was mixed

with water in presence or absence of starch in 250 ml
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round bottom flask fitted with reflux condenser and

ethyl acetoacetate and sodium carbonate solution were
added to the mass. The reaction mixture was heated on
water bath at 70-80°C with occasional shaking. The gel
was obtained. It was cured at room temperature and
welghed. It was washed with water and alcohol, dried and
then used for investigations. The amounts of reactants
used, time of reaction, wt of the crude product, etc, are

given in the table II.4(c).

2(d) Synthesis of chelating polymers using polyvinyl

alcohol andethvl acetoacetate under acidic condition

Polyvinyl alcohol (KL, SD or LC grade) was mixed
with water in presence or absence of starch in 250 ml
round bottom flasgk fitted with reflux condenser and ethyl
acetoacetate and hydrochloric acid were added to the mass.
The reaction mixture was heated on wafer bath at 70-80°C
with occasional shaking. The gel was obtained. It was
cured at room temperature and weighed. It was washed
with water and alcohol, dried and then used for investi-
gatlons. The amounts of reactants used, time of reaction,

wt of the crude product, etc, are given in the table II.4(d).

2{(e) Synthesis of chelating polymers using polyvinyl

alcohol andethvl acetoacetate, initially under

alkaline condition followed by acidic condition

Polyvinyl alcohol (KL, SD or LC grade) was mixed

with water in presence or absence of starch in 250 ml



63

v L

L%

€S

0ve

09

ove

08T

(epreab as) vad

(®peab 1) vAd

aoEIsE

qiEdgst

qoEdAE

qaEIAEC

y HE

q€e

1 €

A

6
()

aonpoad
apTLId
F0 IM

uoT3ORSI
FO BTy

aonpoxdg

3dxg

(PYP°IT STURL



64

yoe 09 T 0z - amats @ 8

0¥ 09 T ot - qAIT9 q9 L

£°% SOt T z - qEIIE qE 9

¥ SOT T T - qQHESTT cy) S
(®pRIb DT) VA4 TT)

6 8 L 9 S € z T

(*p3uod) (P)v°IT STqeL



65

19 oot T [4 € £ BDHASY  Z7 4

£°2 Sy1 T z - £ BIAST av €

(3peab as) vAd (TT)

¥ 0¥z T Z € & B0V s J7 (4

L2 08T T [4 - € BV b T

(®PRIL ) wvAd (T)

6 8 L ) S 14 £ 4 T
(%) (UTuw) (Tw) (Tun) (") ®)
(d)
ajejene
aonpogd ' -Q1DOR (@)
OPNLID UOF30RaI TDOH TAUa® Uoxels vAd
FO IM FO SWTI FO TOA FO TOA FO IM FO 3IM 3oNpoId 3dxg  °ON

(P)?°IT ®TYRL



66

g°¢ 09 0z - £ BHAT6 a6
€% 09 0T - £ RHATL YA
8°¥ 0ST r4 - € RHATY a7
AR GET T - € RHIIZ qZ
(&peIb DT1) ¥Ad (TTT)
6 8 9 g 4 € Z
(*pP3ucd) (P)P*II STARI



67

round bottom flask fitted with reflux condenser and ethyl
acetoacetate and sodium carbonate solution were added to
the mass. The reaction mixture was heated on water bath

at 70-80°C with occasional shaking. Then hydrochloric

acid was added to the above mixture and heating .at 70-80°C
was continued further. The gel was obtained. It was cured
at room temperature and weighed. It was washed with water
and alcohol, dried and then-used for investigations. The
amounts of reactants used, time of reaction, wt of the

crude product, etc, are given in the table II.4(e).

2(f) Synthesis of chelating polymers using polyvinyl

alcoheol and salicyl aldehyde under alkaline condition

Polyvinyl alcohol (LC grade) and water were taken in
250 ml round bottom flagk fitted with reflux condenser.
Salicyl aldehyde and sodium carbonate solution were added
to the mass. The reaction mixture was heated on the water
bath at 70-80°C with occasional shaking. Yellow coloured
gel was obtained, which turned black on standing at room ’
temperature. The amounts of reactants used, time of reac-

tion, wt of the crude product, etc, are given in the table

IT.4(£).

2(g) Synthesis of chelating polvmers using polyvinyl

alcohol and salicyl aldehyde under acidic condition

Polyvinyl alcohol (KL, SD or LC grade) was mixed with
water (or alcohol) in presence or absence of starch in

250 ml round bottom flagk fitted with reflux condenser.
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Salicyl aldehyde and hydrochloric acid were added to the
mass. The reaction mixture was heated on the water bath
at 70-80°C with occasional shaking. The gel was obtained.
It was cured at 90-100°C for 6 hours and weighed. It was
washed with water and alcohol, dried and then used for
investigations. The gel obtained was pink in colour, but
turned black on standing. The amounts of reactants used,
time of reaction, wt of the crude product, etc, are given

in the table II.4(qg).

2(h) Synthesis of chelating polymers using polyvinyl

“alcchol and chloral hydrate under alkaline condition

Polyvinyl alcohol (LC grade) and water were taken in,
250 ml round bottom flask fitted with reflux condenser.
Chloral hydrate and sodium carbonate solutlons were added
to the mass. The reaction mixture was heated on water bath
at 70-80°C with occasional shaking. The gel was obtained.
It was cured at 90-100°C for 4 to 4% hours and weighed.
It was washed with water and alcohol, dried and then used
for investigations. The amounts of reactants used, time
of reaction, wt of the crude product, etc, are given in

the table II.4(h).

2(j) Synthesis of chelating polymers using polyvinyl

alcohol and chloral hydrate under acidic condition

Polyvinyl alcohol (LC grade) and water were taken in
250 ml round bottom flasgk fitted with reflux condenser.
Chloral hydrate and hydrochloric acid were added to the

mass. The reaction mixture was heated on water bath at
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70~-80°C with occasional shaking. The gel was obtained.
It was cured at 90-100°C for 4 to 4% hours and weighed.
It was washed with water and alcchol, dried and then used
for investigations. The amounts of reactants used, time
of reaction, wt of the crude product, etc, are given in

the table II.4(j).

2(k) Synthesis of chelating polymers using polyvinyl

alcohol and chloral hvdrate initiallyv under

alkaline condition followed by acidic condition

Polyvinyl alcohol (LC grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser.
Chloral hydrate and sodium carbonate solution were added to
the mass. The reaction mixture was heated on water bath at
70-80°C with owcasional shaking. Then hydrochloric acid
was added to the above mixture and heating at 70-80°C was
continued further. The gel was obtained, It was cured at
90=-100°C for 4 hours and weighed. It was washed with water
and alcohol, dried and then used for investigations. The
amounts of reactants used, time of reaction, wt of the crude

product, etc, are given in the table II.4(k).

All these products (II).2) were washed with acid,
alkali, acid, water, acetone and alcohol respectively and
dried. The solubility of these products has been studied
in different solvents and the data for some of them

are presented in tables II.5.
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II.3 CHELATING POLYFORMALS ~ FURTHER RESINIFICATION

3(a) Synthesis of chelating polymers using polyvinyl

alcohol formaldehyvde and resorcinol

Polyvinyl alcohol (KL grade) was mixed with glycerine
(or polyethylene glycol) in presence or absence of starch
in 250 ml round bottom flask fitted with reflux condenser
and formaldehyde and sodium carbonate solutiﬁns were added
to the mass. The reaction mixture was heated on the water
bath at 70-80°C with occasional shaking. Resorcinol and
additional amount of formaldehyde were added to the above
mixture and heating at 70-80°C was continued further. The
gel was obtained. It was cured at 90-100°C, washed with
water, acid, alkali, acid, water and alcochol respectively,
dried, ground to 35-100 BSS mesh size and used for investi-
gations. The amountgéf reactants used, time of reaction,
time of curing, yield of the product, etc, are given in

the table II.6(a).

3(b) Synthesis of chelating polymers using polyvinvl

alcohol, formaldehvde, 8-hydroxy cuinoline and

resorcinol

Polyvinyl alcohol (KL grade) was mixed with water in
presence or absence of starch in 250 ml round bottom flask
fitted with reflux condenser and formaldehyde and sodium
carbonate solutions were added to the mass. The reaction
mixture was heated on water bath at 70-80°C with occasional

shaking. Resorcinol and additional amount of formaldehyde
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were added to the above mixture and it was heated for 3-5
minutes. 8-hydroxy quinoline dissolved in hydrochloric
acid was added to it and heating at 70~80°C was continued
further. The gel was obtained. It was cured at 90-100°C,
washed with water, acid, alkali, acid, water and alcohol
respectively, dried, ground to 35-100 BSS mesh size and
used for investigations. The amounts of reactants used,
time of reaction, time of curing, yield of the product,

etc, are given in the table II.6(b).

3(¢c) Synthesis of chelating polymers using polyvinyl

alcohol, ethyl acetoacetate, formaldehyde and

resorcinol

Polyvinyl alcohol (KL grade) was mixed with watgr in
presence or absence of starch in 250 ml round bottom flask
fitted with reflux condenser and ethyvl acetoacetate and
sodium carbonate solutioh were added to the mass. The
reaction mixture was heated on the water bath at 70-80°C
with occasional shaking. Resorcinol and formaldehyde (with
or without HCl) were added to the above mixture and heating
at 70-80°C was continued further. The gel obtained was
cured at 90-100°C, washed with water, acid, alkali, acid,
water and alcohol respectively, dried, ground to 35-100 BSS
mesh size and used for investigations. The amount of
reactants used, time of reaction, time of curing., yield of

the product, etc, are given in the table II.6(c).
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3{(d) Synthesis of chelating polymers using polyvinyl

alcohol, chloral hydrate, formaldehyde and resorcinol

Polyvinyl alcohol (KL grade) was mixed with water in
pregence or absence of starch in 250 ml round bottom f£lask
fitted with reflux condenser and chloral hydrate and sodium
carbonate golutions were added to the mass. The reaction
mixture was heated on the water bath at 70-80°C with
occagional shaking. Resorcinol and formaldehyde were added
to the above mixture and heating at 70-80°C was continued
further. The gel was obtained. It was cured at 90-100°C,
washed with water, acid, alkali, acid, water and alcohol
respectively, dried, ground to 35~100 BSS mesh size and
used for investigations. The amounts of reactants used,
time of reaction, time of curing, yield of the product,

etc, are given in the table II.6(d).

The solubility cf all these products (II.3) has been
studied in different solvents and the data are presented

in table II.7.

IT.4 SORPTION AND ION EXCHANGE STUDIES

4(a) Conversion of resins into H-form

Approximately 5.0 g of resin were taken in the flask.
1 litre of 1N hydrochloric acid was added to it and kept
with occasional shaking for 24 hours to convert it into
H-form. The resin was filtered, washed to neutrality with

water and dried at room temperature.
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H-form of the resin having 35-100 BSS mesh size
was used for studying water content of resin, % sorption
in water and saline solution, uptake of Cu, Ni and Zn

ions, etc.

4 (b) Water content of resins

Water content of the resin was é%ermined by dryving
exactly weighed (H~form) resin at,-100-110°c-for 24 hours
and rewelghing it after cooling it in a desiccator. The
calculation is as follows:

Wt of dried resin x 100
Wt of resin before drying

= % solid

100 -~ % solid = % water
The observation for the resins presented in II.3

are presented in tables II.8

4 (c) Percentage sorption by resin from water and

saline solutions

0.2 g (exactly weighed) H-form of the resin was taken

in a dry 250 ml glass stoppered bottle.” To the sample in
the bottle were added 50 ml of distilled water (or NaCl
solution). The mixture was kept for 24 hours with
occasional shaking. It was filtered till the water got

completely drained and reweighed it without allowing it

to dry.
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The calculation is as follows : 97

]

wt gain/g = Wag = W wt loss/1

bs Wpg (1-q) ~Wpg

3

Wbs VBS x10

i

where, WAS=wt after sorption, Wbs wt of dried sample,

Wpg=wt before sorption, Vag™ vol before sorption and

g= moisture content per g.
!

The observations for the resins presented in II.3
are presented in tables II.9, II,.10 and II.11.

4(d) Cu(II) ion uptake

0.2 g (exactly weighed) H~form of the resin was
taken in a dry 250 ml glass stoppered bottle. To the
sample in the bottle were added 100 ml of standardized
(pH~10) ammonical copper sulphate solution. The mixture
was kept for 48 hours with occasional shaking, 25 ml
aliquots of the supernatant liquid were titrated against
standard sodium thiosulphate solution. Blank reading

for 25 ml solution was also taken.

The copper ion uptake is calculated as follows :

; d
(TO-Te) x 4 x molarity of sodum thiosulphate solution

Wt of sample x (%_solid)
100

= millimoles of Cu~exchange

Where, T_= Titration reading for 25 ml solution
without resin__

T = Titration reading for 25 ml solution
with resin (at equilibrium)

The results are presented in tables IT.12.
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4(e) Ni(II) ion uptake

0.2 g (exactly weighed) H-form of the resin was taken
in dry 250 ml glass stoppered bottle. To the sample in
the bottle were added 100 ml of standardized (pH~ 10)

" ammonical nickel sulphate solution. The mixture was kept
for 48 hours with occasional shaking. 25 ml aliguots of
the supernatant liquid were titrated against standard
M/20 (or M/10) EDTA solution. Blank reading for 25 ml

sclution was also taken.

The nickel ion uptake is calculated as follows :

(T0~Te) x 4 x molarity of EDTA

Wt of sample x (% _solid)
. 100 .

]

Millimoles of-Ni-exchange

g of dried H~form resin

Titration reading for 25 ml solution without resin

T
Where, o

i

T

e Titration reading for 25 ml solution with

The results are presented in table II.13.

~

4(f) 2n(II) ion uptake

0.2 g {exactly weighed) H~form of the resin was taken in
a dry 250 ml glass stoppered bottle. To the sample in the
bottle were added 100 ml of standardized (pH~ 10) ammonical
zinc sulphate solution. The mixture was kept for 48 hours
with occasilonal shaking. 25 ml aliquots of the supernatant

liquid were titrated against standard EDTA solution, Blank
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reading for 25 ml solution was also taken.
The zinc ion uptake is calculated as follows:

(TO~Te) X 4 x molarity of EDTA

Wt of sample x (% solid)
100

= Millimoles of Zn-exchange

g of dried H-form resin

Where,To = Titration reading for 25 ml solution without
resin
Te = Titration reading for 25 ml solution with

resin (at equilibrium)

The results are presented in table II,14.

II.5 CHELATING POLYMERS (BIS-PHENQOL-~A RESINS)

5(a) Synthesis of chelating polymers using bisphenol=3,

formaldehyde and phenol derivatives under acidic

condition

Bisphenol-A dissolved in sodiumhydroxide solution
was taken in 250 ml round bottom flask fitted with reflux
condenser. Formaldehyde and phenol derivative (salicyl
aldehyde or salicylic acid) dissolved in requisite quantity
of sodium hydroxide solution were added to it. The
reaction mixture after adding hydrochloric acid was heated
on sand bath at 100-110°C with occasional shaking. The
gel obtained was removed, cured at room temperature for
two weeks, washed with water, acid, alkali, acid, water

and alcohol respectively, dried, ground to 35-100 BSS mesh
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size and used for investigations. The amounts of reactants

used, time of reaction, yield of the product, etc, are

given in the table II.15(a).

5(b) Synthesis of chelating polymers using bisphenol-3,

formaldehyvde and phenol or amine derivative under

alkaline condition

Bisphenol-A dissclved in sodium hydroxide solution
was taken in 250 ml round bottom flask fitted with reflux
condenser, Formaldehyde alone or containing salicyl
aldehyde (or 4-amino benzoic acid) or starch and 4-hydroxy
benzoic acid (or l1-amino-2-naphthol-4-sulphonic acid)
dissolved in sodium hydroxide solution was added to the
mixture. The reaction mixture was heated on sand bath
at 100-110°C with occasional shaking. The gel obtained
was, removed and cured at room temperaéure for two weeks,
washed with water, acid, alkali, acid, water ané alcohol
respectively, dried, ground to 35-100 BSS mesh size and
used for investigations. The amounts of reactants used,
time of reaction, yield of the product, etc, are given in

‘the table II,15(b).

5(c) Synthesis of chelating polymers using bisphenol-3,

formaldehvde, phenol or amine derivative and

resorcinol under acidic condition

Bisphenol-A dissolved in sodium hydroxide solution

was taken in 250 ml round bottom flask fitted with reflux
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condenser., Formaldehyde alone or containing 8-<hydroxy
quinoline (or 4-amino benzoic acid), or starch and
8~hydroxy quinoline (or salicyl aldehyde or salicylic

acid or 4-~-hydroxy benzoic acid or 4-amino benzoic acid or
l-amino=-2-naphthol~4-sulphonic acid) dissolved in requisite
quantity of sodium hydroxide solution was added to the
mixture. The reaction mixture after adding hydrochloric
acld was heated on sand bath at 100-110°C with occasional
shaking. Soft gel was formed. It was dissolved in sodium
hydroxide solution. Resorcinol and additional amount of
formaldehyde (with or without starch) were added to the : -
above mixture and heating at 100~110°C was continued
further. The gel was obtained. It was cured at room
temperature for two weeks, washed with water, acid, alkali,
acid, water and alcohol respectively, dried, ground to
35-100 BSS mesh sigze and used for investigations. The
amounts of reactants used, time of reaction, yield of the

product, etc, are given in the table II.15(c).

5(a) Sznthesis of chelating polymers using bisphenol=-3,
formaldehyde, phenol derivative and resorcinol

under alkaline condition

Bisphenol=-A dissolved in sodium hydroxide solution
was taken in 250 ml round bottom flask fitted with reflux
coridenser, Formaldehyde and salicylic acid dissolved in
requisite quantity of sodium hydroxide solution were added
to the mixture. The reaction mixture was heated on sand

bath at 100-110°C with occasional shaking. Soft gel was
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formed, It was dissolved in sodium hydroxide solution,
Then resorcinol dissolved in sodium hydroxide solution
and additional amount of formaldehyde were added to the
above mass and heating at 100-~110°C was continued further.
The gel was obtained. It was cured at room temperature
for two weeks, washed with water, acid, alkali, acid,
water and alcohol respectively, dried, ground to 35-100
BSS mesh size and used for investigations. The amounts
of reactants used, time of reaction, yield of the product,

ete, are given in the table II.15(d).

5(e) Synthesis of chelating polymer using bisphenol-3,

formaldehyde, phenol derivative and epichlerhydrin

under acidic condition

Bisphenol-A dissolved in sodium hydroxide solution
was taken in 250 ml round bottom flask fitted with reflux
condenser. Formaldehyde, salicyl aldehyde and hydrochloric
acid were addéd to the mixture. The reaction mixture was
heated on sand bath at 100-~110°C with occasional shaking.
Epichlorhydrin and sodium hydroxide solution were added to
the above mixture dropwise and with continuous shaking, and
heating at 100-110°C was continued further. The gel obtained
was cured at room temperature for two weeks, washed with
ﬁater, acid, alkali, acid, water and alcohol reSpe?tively,
dried, ground to 35-100 BSS mesh size and used for investi-
gations. The amounts of reactants used, time of reactiom,

vield of the product, etc, are given in the table II.15(e).

N
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5(f) Synthesis of chelating polvmers using bisphenol-a,

_ formaldehyde, phenol or amine derivative,

eplchlorhyvdrin and resorcinol under acidic

condition

Bisphenol-A dissolved in sodium hydroxide solution-
was taken in 250 ml round bottom flask fitted with reflux
condenser. Formaldehyde and 8-hydroxy quinoline (or
salicylic acid or 4-amino benzoic acid) dissolved in
regquisite quantity of sodium hydroxide solution were added
to the mixture. The reaction mixture after adding hydro-
chloric acid was heated on sand bath at 100-110°C with
occésional shaking. Then epichlorhydrin and sodium
hydroxide solution were added to the above mixture drop-
wise and with continuous shaking and heating at 100-110°C
was continued further. The gel obtained was removed and
dissolved in sodium hydroxide solution. Resorcinol
dissolved in sodium hydroxide solution and additional
amount of formaldehyde were added to the above mixture and
heating at 100-110°C was continued further. The gel was
obtained. It was cured at room temperature for two weeks,
%ashed with water, acid, alkali, acid, water and alcohol
respectively, dried, ground to 35-100 B3S mesh sigze and
then used for investigations. The amounts of reactants
used, time of reaction, yield of the product, etc, are

given in the table II.15(f).
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5(g) Synthesis of chelating polymer using bisphenol-3,

formaldehvde, phenol derivative and epichlorhydrin

in non-agqueous solvent under alkaline condition

Bisphenol-A dissolved in toluene was taken in 250 ml
round bottom flask fitted with reflux condenser. Formal-
dehyde alone or containing 8-hydroxy quinoline (or salicyl
aldehyde or l~-amino-2-naphthol-4-sulphonic acid) and
sodium hydroxide pellets were added to the mixture. The
reaction mixture was heated on water bath at 80-90°C with
occasional shaking. Epichlorhydrin was added dropwise
and with continuous shaking to the above mixture, and
heating at 80-90°C was contiﬁed further. The gel obtaineé
was removed, cured on steambath at 90-100°C for 24 hours,
washed with water, acid, slkali, acid, water and alcohol
respectively, dried, ground to 35-100 BSS mesh size and
used for investigations. The amounts of reactants used,

time of reaction, yield of the product, etc, are given in

the table II.15(g).

5{h) Synthesis of chelating polyvmers using bisphenocl-3,

formaldehyde, phenol derivative, epichlorhvdrin

and diethylene triamine in non-aqueous solvent

Bisphenol-A dissolved in toluene was taken in 250 ml
round bottom flask fitted with reflux condenser. Formal-
dehyde alone or containing 8~hydroxy quinoline (or salicyl

aldehyde or salicylic acid) and diethylene triamine were
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added to the mixture. The reaction mixture was heated on
water bath at 80-90°C with occasional shaking. Then
epichlorhydrin was added dropwise and with continuous
shaking to the above mixture, and heating at 80-90°C was
continued further. The gel obtained was removed, cured on
steam bath at 90-100°C for 24 hours, washed with water,
acid, alkali, acid, water and alcohol respectively, dried,
ground to 35-100 BSS mesh size and then used for investiga-
tions. The amcunts of reactants used, time of reaction,

yvield of the product, etc, are given in the table II.15(h).

The solubility of all these products (II.5) have
been studied in different solvents and the data are

presented in table II.16.

H-form of the resin having 35~100 BSS mesh size was
used for studying water content of the resin, % sorption
of water by the resin, Cu(II) ion uptake, Ni(II) ion up-
take and zn(II) ion uptake. The data are presented in

tables IX.17, IT.18, I1.19, II.20 and II.21 respectively.

IT.6 CHELATING POLYMERS (ACRYLIC AND XANTHATE RESINS)

6(a) Synthesis of chelating polymers using acrylamide,

formaldehyde and amine derivatives

Acrylamide dissolved in water and potassium persul-
phate solution were taken in 250 ml round bottom flask

fitted with reflux condenser. The reaction mixture was
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heated on water bath at 50 - 60°C with occasional shaking
for definite time. Formaldehyde and 20% hydrochloric

acid solutions were added to the above mixture and heating
at 50 - 60°C was continued further for definite time.

Then glycine (or anthranilic acid or 4-aminobenzoic

acid or m~aminophenol) dissolved in sodiumhydroxide
solution and sodiumhydroxide solution were added to the
mixture, and heating at 50 ~ 60°C was continued still
further. The gel obtained was removed, cured at 20 ~100°C,
washed with water, scid, alkali, acid, water and alcochol
respectively, dried,'gcound to 35 - 100 BSS mesh size and
then used for investigations. The amounts of reactants
used, time of reaction, time of curing, yield of product,

etc, are given in the table II.22(a).

6(b) Synthesis of chelating oolvmer using m—-aminophenol

and formaldehyde

m—-Aminophenol dissolved in sodium hydroxide solution
was taken in 250 ml round bottom flask fitted with reflux
condenser. Carbon disulphide and sodiumacetate solution
were added to the mixture. The reaction mixture was
heated on water bath at 50 ~ 60°C with occasional shaking
for definite time. Then formaldehyde and sodiumhydroxide
solutions were added to the above mixture and heating
at 50 - 60°C was continued further. The gel obtained
was removed, cured at 90 -~ 100°C, washed with water,

acid, alkali, acid, water and alcohol respectively, dried,
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ground to 35 - 100 BSS wmesh size, and then used for inves-
tigations. The amounts of reactants used, time of reaction,
time of curing, yvield of product, etc, are given in the

table II.22(b).

The solubility of these products have been studied in

different solvents and the data are presented in table II.23.

H-form of the resin having 35 - 100 BSS mesh sige was
used for studying water content of the resin, % sorption
of water by the resin, Cu(II) ion uptake, Ni(II) ion uptake
and 2Zn(II) ion uptake. The data are presented in tables

IT.24, II.25, T1.26, II.27 and II1.28 respectively.

II.7 CHELATING MEMBRANES

7(a) Preparation of chelating membrane using polyvinyl

alcohol, formaldehyvde and resorcinol

Polyvinyl alcohol‘fKL grade) and glycerine (or poly-
ethylene glycol) were taken in 250 ml round bottom flask
fitted with reflux condenser. Formaldehyde in presence
or absence of starch solution and sodium carbonate solution
were added to the mass. The reaction mixture was heated
on water bath at 70 - 80°C with occasional shaking for
definite time., Then resorcinol and additional amount of
formaldehyde were added to the above mixture and heating at
70-80°C was continued further, The gel obtained was pressed

between two glass plates applying mild pressure and kept
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overnight. The membrane formed was cured (i) by separat-

ing it from glass plates and keeping it on steam bath (SB)

at about 100°C for 24 hours or (ii) by dipping the glass
plates with the membrane in water bath (WB) at 80-90°C

for 24 hours. The membrane was washed with water, acid,
alkall, acid, water and alcohol respectively, dried and

then used for investigations. The amounts of reactants

used, time of reaction, yield of the product, etc. are

given in the table II.29(a).

7(b) Preparation of chelating membrane using polyvinvl

alcohol, formaldehyde, resorcinol and 8-hydroxy

quinoline

Polyvinyl alcohol (KL grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser.
Formaldehyde in presence or absence of starch solution and
sodium carbonate solution were added to the mass. The
reactlion mixture was heated on water bath at 70-80°C with
occasional shaking for definite time. Then resorcinol and
additional amount of formaldehyde were added to the above
mixture followed by the addition of 8~hydroxy quinoline
dissolved in hydrochloric acid and heating at 70-80°C was
continued further. The gel obtained was pressed between
two glass plates applying mild pressure ané kept overnight.
The membrane formed was cured (i) by separating it from
glass-plates and keeping it on steam bath (SB) at about

100°C for 24 hours or (ii) by dipping the glass-plates with
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the membrane in water bath (WB) at 80-90°C for 24 hours.

The membrane was washed with water, =zcid, alkali, acid,

water and alcohol respectively, dried and then used for

investigations. The amounts of reactants used, time of
~

reaction, yield of the product, etc, are given in the

table II1.29(b).

7(c) Preparation of cheiatinq membrane using polyvinvyl

alcohol, ethyl acetoacetate, formaldehyvde and

resorcincl

Polyvinyl alcohol (KL grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser,
Ethyl acetoacetate in presence or absence of starch solution
and sodium carbonate solution were added to the mass, The
reaction mixture was heated on water bath at 70~80°C with
occasional shaking for definite time. Then resorcinol and
formaldehyde were added to the above mixture followed with
or without HCl and heating at 70-80°C was continued further.
The gel obtained was pressed between two glass-plates apply-
ing mild pressure and kept overnight. The membrane formed
was cured (i) by separating it from glass-plates and keeping
it for 24 hours on steam bath (SB) at about 100°C or (ii) by
dipping gel with glags-plates with the membrane in water
bath (WB) at 80-90°C for 24 hours. The membrane was then
washed with water, acid, alkali, acid, water and alcohol
respectively, dried and then used for investigations. The
amount of reactants used, time of reaction, yield of the

product, etc, are given in the table II.29(c).
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7(d) Preparation of chelating membrane using polyvinyl

alcohol, formaldehvde, chloral hydrate and resorcinol

Polyvinyl alcohol (KL grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser.
Chloral hydrate in presence or absence of starch solution
and sodium carbonate solution were added to the mass.
The reaction mixture was heated on water bath at 70-80°C
with occasional shaking for definite time. Then resorcinol
and formaldehyde were added to the above mixture and heating
at 70-80°C was continued further. The gel ocbtained was
pressed between two glass-platés applying mild pressure
and kept overnight. The membrane formed was cured (i) by
separating it from glass-plates and keeping it on steam
bath (SB) at about 100°C for 24 hours or (ii) by dipping
gel with glass-plates with the membrane in water bath (WB)
at 80-90°C for 24 hours. The membrane was then washed
with water, acid, alkali, acid, water and alcohol respect-
ively, dried and then used for investigations. The amounts
of reactants used, time of reaction, yvield of the product,

etc, are given in the table II.29(d).

7(e) Preparation of chelating membrane using polyvinvl

alcohol, formaldehvde, starch, salicvlic acid,

resorcinol and ammonium nitrate

Polyvinyl alcohol (KL grade) and glycerine (or poly-
ethylene glycol) were taken in 250 ml round bottom flask

fitted with reflux condenser., Formaldehyde, starch, salicylic
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acid and sodium carbonate solutions were added to the mass.
The reaction mixturerwas heated on water bath at 70-80°C
with occasional shaking for definite time. Then resorcinol-
and additional amount of formaldehyde were added followed
by solid ammonium nitrate and heating at 70-80°C was
continued further. The gel obtained was cooled and then
pressed between two glass~plates applying mild pressure
and kept overnight. The membrane formed was cured in
glycerine at 60-70°C for 24 hours, washed with water, acid,
alkali, acid, water and alcohol respectively, dried and
then used for investigations., The amounts of reactants
used, time of reaction, yield of the product, etc, are

given in table II.29(e).

7(£f) Preparation of chelating membrane using polyvinvl

alcohol, formaldehvde, starch, salicvliic acid,

8-hvdroxy quinoline, resorcinol and ammonium nitrate

Polyvinyl alcohol (KL grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser.
Formaldehyde, starch, salicylic acid and sodium carbonate
solutions were added to the mass. The reaction mixture was
heated on water bath at 70-80°C with occasional shaking
for definite time. Then resorcinol, additional amount of
formaldehyde and 8-hydroxy quinoline dissolved in hydro-
chloric acid were added to the above mass followed by solid
ammonium nitrate and heating at 70-80°C was continued

further. The gel obtained was cooled and then pressed
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between two glass-plates applying mild pressure and kept
overnight. The membrane formed was cured in glycerine at
60~70°C for 24 hours, washed with water, acid, alkali, acid,
water and alcohol respectively, dried and then used for
investigations. The amounts of reactants used, time of
reaction, yield of the product, etq, are given in table

II1.29(£).

m
7{(g) Preparation of chelating mebrane using polyvinvl

alccochol, formaldehvde, starch, ethyl acetoacetate,

salicylic acid, resorcinol and ammonium nitrate

Polyvinyl alcohol (KL grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser.
Ethyl acetoacetate, starch, salicylic acid and sodium carbo-
nate solutions were added to the mass. The reaction mixture
was heated on water bath at 70-80°C with occasional shaking
for definite time. Then resorcinol and formaldehyde with
or without hydrochloric acid were added to the above mass
followed by solid ammonium nitrate and heating at 70-80°C
was continued further. The gel obtained was cooled and
pressed between two glass-plates applying mild pressure
and kept overnight. The membrane formed was cured in
glvcerine at 60-70°C for 24 hours; washed with water, acid,
alkalil, acid, water and alcohol respectively, dried and
then used for investigations. The amounts of reactants used,
time of reaction, yield of the product, etc, are given in

the table II.29(g).
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7(h) Preparation of chelating membrane using polyvinvl

alcohol, formaldehvde, starch, chloral hydrate,

salicylic acld, resorcinol and ammonium nitrate

Polyvinyl alcohol (KL grade) and water were taken in
"250 ml round bottom flask fitted with reflux condenser.
Chloral hydrate, starch, salicylic acid and sodium carbo-
nate solutions were added to the mass, The reaction mixture
was heated on water bath at 70-80°C with occasional shaking
for definite time. Then resorcinol and formaldehyde were
added to the above mass followed by solid ammonium nitrate.
and heating at 70-80°C was continued further. The gel
obtained was cooled and pressed between two glass-plates
applying mild pressure and kept overnight. - The membrane
formed was cured in glycerine at 60-70°C for 24 hours,
washed with water, acid, alkali, acid, water and alcohol
respectively, dried and then used for investigations. The
amounts of reactants used, time of reaction, yield of the

product, etc, are given in table II.29(h).

7(3) Preparation of chelating membrane using polyvinyl

alcohol, formaldehvde, starch, salicvlic acid, melamine

and ammonium nitrate

Polyvinyl alcohol (KL grade) and glycerine (or poly-
ethylene glycol) were taken in 250 ml round bottom £lask
fitted with reflux condenser. Formaldehyde, starch, salicylic
acid and sodium carbonate solutions were added to the mass.

The reaction mixture was heated on water bath at 70-80°C
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with occasional shaking for definite time, Then melamine
and additional amount of formaldehyde were added followed
by solid ammonium nitrate and heating at 70-80°C was con-
tinued further. The gel obtained was cooled and then
pressed between two glass-plates applying mild pressure
and kept overnight. The membrane formed was cured in
glycerine at 60-70°C for 24 hours, washed with water, acid,
alkali, acid, water and alcohol respectively, dried and
then used for investigations. The amounts of reactants
used, time of reaction, yield of the product, etc, are

given in table II.29(j).

7{k) Preparation of chelating membrane using polyvinyl

alcohol, formaldehyde, starch, salicylic acid,

8-hydroxy quinoline, melamine and ammonium nitrate

Polyvinyl alcohol (KL grade) and water were taken in 250
ml round bottom flask fitted with reflux condenser. Formal-
dehyde, starch, salicylic acid and sodium carbonate solutlons
were added to the mass. The reaction mixture was heated on
water bath at 70-80°C with occasional shaking for definite
time. Then melamine, additional amount of formaldehyde and
8-hydroxy quinoline dissolved in hydrochloric acid were
added to the above mass followed by solld ammonium nitrate
and heating at 70-80°C was continued further. The gel
obtained was cooled and then pressed between two glass-
plates applying mild pressure and kept overnight. The

membrane formed was cured in glycerine at 60-70°C for 24 hours,
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washed with water, acid, alkali, acid, water and alcohol
respectively, dried and then used for investigations.
The amounts of reactants used, time of reaction, yield

of the product, etc, are given in table 1I1.29(k).

7(1) Preparation of chelating membrane using polyvinvl

alcohol, butyvraldehyde, starch, ethvl acetoacetate,

salicvlic acid, melamine and ammonium nitrate

Polyvinyl alcohol (KL grade) and water were taken in
250 ml round bottom flask fitted with reflux condenser.
Ethyl acetoacetate, starch, salicylic acld and sodium
carbonate solutions were added to the mass. The reaction
mixture was heated on water bath at 70-80°C with occasional
shaking for definite time. Then melamine and butyralde-
hyde were added to the above mass followed by solid ammo-
nium nitrate and heating at 70-80°C was continued further.
The gei obtained was cooled and pressed between two glass-
plates applying mild pressure and kept overnight. The
membrane formed Qas cored in glycerine at 60-70°C for
24 hours, washed with water, acid, alkali, acid, water and
alcohol respectively, dried and then used for investigations.
The amounts of reactants used, time of reaction, yield of

the product, etc, are given in table II.29(1).

7{m) Preparation of chelating membrane using polyvinvyl

alcohol, butyvraldehyde, starch, chloral hvdrate,

salicvlic acid, melamine and ammonium nitrate

Polyvinyl alcohol (KL grade) and water were taken in
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250 ml round bottom flask fitted with reflux condenser.
Chloral hydrate, staxrch, salicylic acid and sodium carbo-
nate golutions were added to the mass. The reaction mixture
was heated on water bath at 70-80°C with occasional shaking
for definite time. Then melamine and butyraldehyde were
added to the above mass followed by solid ammonium nitrate
and heating at 70-80°C was continued further. The gel
obtained was cooled and pressed between two glass-plates
applving mild pressure and kept overnight. The membrane
formed was cured in glycerine at 60-70°C for 24 hours,
washed with water, acid, alkali, acid, water and alcohol
respectively, dried and then used for investigations. The
amounts of reactants used, time of reaction, yield of the

product, etc, are given in table II1.29(m).

The solubility of all these products (II.29) have been
studied in different solvents and the data are presented

in table IT.30.

Heform of the resin having 35-100 BSS mesh size was
used for studying water content of the resin, % sorption of
water by the resin, Cu(II) ion uptake, Ni(II) ion uptake
and Zn(II) ion uptake. The data are presented in tables

I1.31, Ir.32, ITr.33, II.34 and I1.35 respectively.

The results obtained are discussed in the following

chapter.



219

ST G 0¥ 0°T 9 T OSEUPSTOMIZH  WEWS,HE z
8°T S S€ T°0 9 T OEUPSTODITW  WANWS,HT T
(B) (uur) (uTur) (5) (5) Ammw
o)
(1) () () 29BIPAY
3onpoxd uoT3IOoRaI UCT10BDI moummz ysaeas TBIOTUD
IO IM FO SWIL FO WTY FOo aM  FO IM FO aM 3onpoxd 3dxg  ON
651 s (W) suUTWRTaW FO IM
b sz : Con’uN FO M 6 g*0 :(ps) pToR OTTADTTIES 3O aM
Tw z : (g) °pAusprexiing jo oA be s (epRIb TI) ¥YAd FO IM

(W)62 "II @TqRT



216

T T T T d d UMOIC USTPPSI  MOYIDISCH (amiyurd, ¥vse ¥

T T T T d d uMoIq USTPpel  MOYIDI6TH (gmyung, v6T €

T T T T d d umoxq ysippaI MYIDIGTH (M) URIYSZ 4

T T T T d d umoIq Ysippel MIIDI6TH (dM) ugve6T 1
JAWQ ~ SUDZUSE 2UO0IBDY TOUCOTY  HOBN TOH
NT NT

INOTOD 1onpoxd adxg ON

ut ATTTONTOS

(B)0E"II T9RL



217

T T T T d d umMoIq USTPPaX  MOUDIDILW (amyuni, 0L 2T
T T T T d d °  umoxq YSTPPSI  MONOILIOW Amzwam.Uo 11T
T T T T d d UMOIC YSTPPaI + MOYOIDIGH (eM)ung, 06 0T
T T T T d d ebuszo MACIDALW (gm) wIDL 6
T T T T d d sbuexo MADIDION (€M) w09 8
T T T T da d sbuero MIDIEISH (em) wIds L
T T T T d d umoIq ystppaa oD ADILH (gs)ud, 0L 9
T T T T d d UMOIC smﬁ@mmm DUV ADION (88)ud,09  §
T T T T d d uMoIq UsTppal OHOIDISH (gg)ug, 08 ¥
T T T T d d abuexo HOADILN (88) wIDL €
T T T T d d sbueao JOIDION (g8) w09 €
T T T T d ,Q | abuexQ JOIDISH (gs) wing 1
JHa suaZusg au0ledy TOUCDIY HOBN ToH
NT NT
uT A3TTTONTOE anoTop 3onpoxd 3dxg ON

(A)0E°IT BT=L



218

T T T T d d uMoOIq USTPPel — MOJIUADIGH (am)uny, 35 8
T T T T d d UMOIC USTPpeI  MOIHAIIENW (eM)wd, 3¢ L
T T T T d d umMoxq UsTpped MINTDIGH (aM) urgES 9
T T T T d d uMolq ystppad MDIIINEW (gM) uEE G
T T T T d d umoIq YsTppead DIYIDISH (as)uyg, s ¥
T T T T d d umoxq YsTppax DIYTDIEN (gs)ug, 3 €
T T T T a d uMOIq USTPPaX TATDISH (g8) wyES ¢
T T T T d d umMoIq YsTppad TATDIEW Ammv,smMm T
A0 Puezusg 2U038dY TOUODTY  HOBN TOH
NT NT
InoTon 10onpoIg adxg OoN

Ut &ASTTTARTOS

(P)OE*ITI SICRL



219

T T T T d d UMOIq USTPPOI MOJITODIEW (GM)URy,HE 8
T T T T d d UMOIq YSTPPSI MO TODITH (EM)UE,HT L
T T T T d d wioxq YSTPPeI  MIATODIEW (EM) W¥HE 9
T T T T d d umMoIq YSTPPaI  MIYTODAIKW (aM) UNHT S
T T T T d d UMoIq USTPPeI  DIUTODIEW (as)uni,HE ¥
T T T T d d waoIq YSTPRPRI  OJITODITH (gs)uni HT €
T T T T d d uMoIq USTODSI I TODIEW (65) UMHE ¢
T T T T d d umoIq UsTppad I TODITH (g8) WgHT T
Ev(es ouozZeg sU0}PDY TOUODTY  HOBN TOH
NI NT .
INOTON 3oNpPoIg adx ON

ut A3TTTANTOS

(P)OE°II =TIURL



220

T T T T d d sburio OYPSADICH uRig,ve ¢

T T T T d d ebuexo OYPSADATH wis, ¥t T
JWQ ~ euezusg SU0ledy TOUODTY  HOBN TOH
NT NT

INOTOD 30oNPOIJg adxy ON

ut A3TTTANTOS

(@)0£*IT sTCeL



221

T T T T d d MOTTSX DUDPSIADIEN wyg,0e €
T T T T d d umoxq OYDPSADIZH wgs, 0 ¢
T T T T d d umoxq OUTPSADITH Uy, o1 T

JUg  Pu9zUSg 2U038DY TOYCDTY  HOBN TOH

NT NT
INOTON 10NPOIH acxg ON

UT A3TTTANIOS
(F)OE*II o1CORT



T T T T d d uMoOIdq UYSTPPaX OJYPSEDICH s =¢ Z

T T T T d d obueIo OLYPSADITKH g, 9T T
IHQ ~ Suezusyg 2U0IOOY TOYOOTY  HOBN TOH
NI NT

INOTOD 30NpoIg adxyg ON

ut A3 TTTARTOS

(BYOE*IT STARTL



223

T T T T d d MOTTRA DIIPS TODICH uRis, He rA

T T T T d d 23 TUM DIYPSTODITIN URIS, HT T
JHg  eUszZuag 2UO3e0Y TOYODTY  HOBN TOH
NT NT

INOTOD 300poId adxg ON

ut A3TTTANTOS

(U)OE*IT S19BL



4
cJ

T T T T d d 83 TyM DUIPSIIIZH WS, Y2 rA

T T T T d d 23 TuM OWPSIITHW WWS, YT T
WO duszusg duojledY TOUODTY  HOEN ToH
NT NT

INOTOD 30NpoIdg adxs ON

Ut A3TITAnIOos

(£Yog 1T =TqRL



Lo

T T T T d d umoIq OGP SIDIEW WS, OE €

T T T T d d uMmoxq oUDPSIDITN VNS, DT z

T T T T d d MOTTR4A QUTPSAIITH WHS, DT T
AW  oulZueg 2uo3edy TOYODTY  HOBN TOH
. NT NT

InoTon jdxg  ON

Ut A3TTTANTOS

30ONPOIg

(3)oe"1x

STYRL



v 226

T T T T d d UMOIQ MIBP DEWPSHDIZH WENS  HZ T

T T T T d d uMoIq IYLBTT OgWPSHDITH WANS, AT T
JNa = @USZusg 2U0380Y TOUODTY  HOBN TOH
. NT NT

INOTOD 10NpPoIdg ndxyg ON

uT A TITARIog

(T)0£"IT °TqRL



7

[

2

— T - T & —d- UMOIC-JUBT L OEURSTOMIZH -—  WEWS HZ— - €
T T T T d d umoxy 3ybTT OgWP S TOMTH WaWs  HT T

AW auszZusg SuoOleny TOUODTY HO®N TOH

NT NT
INOTOD aonpoid adxy oN

ut ATTTANTOS

() 0E “1I 9T0BL



[

z°L8 82T | MOWIDIGEN (8M)U,¥ST P
L°96 €€ | MoNZEIETH (aM)u, w6 €
Z°16 8°8 MIIDISTH (€M) UNYST Z
976 v MgIEN6TH  (EM) UNY6T T
% %

3onpoag 3dxy ON

3UB3U0D PTTOS

JUB74U0D IDJBM

(B)TEITI ®1dRL



229

€°G6 - L% MYBL DISH (8M)UIDS L

8°56 . DATIDILA (ge)yud, oL 9

2°66 8% OUTIDIIN (48)urd, D9 g

S*L6 §°2 DYOIDISH (gs)ud, 05 2

596 g°g YO IDILI (8S) URIDL €

£°56 L% YOI DION (ds) w9 z

€96 LS YOI DISH (88) uDS T

S ¥ € z T

% %

US3U0D PTTOS JUS3U0D IDIBM 3onpoId adxm ON

(A)TE°IT T1COBRL



230

2'96 8°¢ BOFDIDILN (gam)wrg, oL A
6°L6 1°2 AOYDL AW (gM)uRy, 09 1T
2°96 8¢ MOYOIDISW (am)uwrd, Dg 0t
§°G6 Sy MI0ILALN (gam) wadL 6
6°G6 T°% MIOIDIIN (€M) uRID9 8

S 14 € Z T

(*p3uUOd) (A)TE II STYRL



231

L*LE £°¢ MO IITDIGH (am) wyg,ds 8
1°L6 6°¢C BMOTTHIDIEW (dM) URI HE L
8766 (74 MITHIASK (gM) uNaEg 9
L %6 £°S ATIIIAEW (aM) WyEE ]
9°L6 7°C DIYHANGI (g8)ung, IS 14
6°96 T°E OIIdHIAER (gs)uwng, d¢E €
1°96 6°% JHHDIGKH (d8) wydgs Z
0°96 0% THTIAEN (dg) uwgHe T
% %

3U23U0D PTTOS qUS3UOD IS3eM 3oNnpoIg qdxy ON

(O)TEIT oTURT



6°96 T°¢€ MOIITOIAENW (amyuary, He 8
0°86 0°c MOFITOIATH (M)W HT \b
6°%6 1°5 MIITOAAEN (gM) UWHHE 9
0°96 0°y MIITOGATRH (M) WRHT S
9°L6 7°C DSITTOIALN (g8)Wyg HE ¥
Z°L6 8°¢ DAITOMATIN (gg)yurg,HT €
0°86 0°¢ JY TODIEW (dS) WYHE Z
L°96 €°¢ AT TODATIN (9g8) WHHT 1
% %

2Us3U0D PITOS 1US3UO0D ID3epM 1onp0Ig adxy ON

(P)TE IT ®TCRL



233

00°0 I6°T MOYAIGEIH (am)uy ,vee
00*0 Gg9°0 MOYADIETIH (am)ung ¥6Tl
00*0 LL°0 BT IDIGCH (aM) wavse
0B*0 090 MIITAGTIH (gM) uw¥gvyel
(1/5) (6/0)
1/8s0T M b/uteb M
1DNPOId adxg

ogen uT oTduRg

(e)CetIT aTqey



233

$C°0 z6°0 MOU0IDILH (8M)UWT DL ¢t
8¢°0 L9°0 MOYO ADION (MU, 09 TT
LO®0 co°t MOY0 I DIGHW (MU D% ot
$1°0 60 M0 IDILH (8M) uwIOL 6
$0°0 15°0 MIOADION (gm) wap9 g
9 S € < 1

(*P3UOD) (Q)CE°IT *TARL



236

$0°0 86°0 MO T ADIGH (am)ung, =gg \8
00°0 AN MO TIADIEH (amyung, 3¢ L
00°0 0L*0 MIIEDIGH (aM) WIFS 9
00°0 9G*0 MTITDIEW (am) uNFEE S
00°0 G0°*T O IHT DISKH (gs)wd, BG ¥
00°0 8v°1 O IIIDIEW (gg)ung , =€ €
00°0 LE®O TIE DIGH (d9) WIES z
00°0 L7*0 I DIEW (gg) uwgmeg T

(1/D) (B/B)

1/8SOT aMm b/utedH am
100pPOI g adxg ON

Ioa3em ut oTdueg

(D)TE*IT =T1ARL



237

90°0 86°0 MO DI TODIEW (GM) URI,HE
80°0 06°0 MO ZHTODITIH (gM) ud,HI
00°0 09°0 M DI TODIEN (gMm) WFHE
00°0 €z°1 A TITODITH (gM) UWIHT
00°0 06°0 O TODIEN (88)ung, He
00°0 00°T ORI TODITH (28 )uR, HI
00°*0 16°0 TITODIEH (g89) URIHE
00°0 0G°0 JITODITH (68) UNHI
(1/8) (5/6)
/8807 3M Bb/utedb am
Fonpoid 3dxg
IsqEeM UT TAQUEg
(PYZE " 11 ©L9ed




238

08°0 1T : DYOSIADITH URI g, Ve z
8T°0 89°0 DUPSADITIH s, YT T
(1/9) (B/B)
T/s80T M B/uteb am
30NPOId qdxg *ON

1998 UT oTdueg

(3)2e" IT o108%



239

€70 #9*0 DUOPSADIEN UG, DE )
157 TL%0 Y0P SAIITH Wag,02 Z
£€°0 LL*O DYOPSADITH unRig, Ot T
(1/6) (b/5)
1/ss0T 2aM B/uteb am
20npPoId 3dxyg ON

Ieaem ut oTdueg

’ (F)CEL*IT °TARL



URig, 3¢

SH*0 GI°1 O IgPSH DICH Zz
06°0 TL°T O IPSEDITIH URig, 1T T
(t/B) (b/B)
T/ssO0T 2M b/ureb am
qonpord 1dxE ON

zogepM ut ordueg

(bYze"II °oTORL



241

06*0 0L°T O IR STODICI Ui g, HZ 4
/
€L*0 £T°C DIIPSTOMITH Ui gy HI T
(1/0) (6/5)
T/ssoT aM B/utedb am
30onpoId 3dxg ON

Ieaepm ut sldueg

(U)CL°IT =Tuey



00°0 $9°0 DUIP S DT WK S, Y2 Z
- 00°0 9L°0 PUPSIDITH UK S, YT T
(1/5) (b/B)
T/SsOT aM B/uteb gm
jonpoad adxyg ON

IsqeMm ut sTdueg

(L)2e*IT oTaRL



243

00°0 00°T DUIDP SIIAEW g, O¢ €
00°0 99°0 DUDPSIDITH U S, 0T Z
00°0 po°T UG SIIITI WS, DT T
(/%) (b/6)
T/S80T M G/uteb am
FonpoId adxg ON
IsaeMm UT @Tdueg
(M)CEIT 21ARL



89°0 LO°T DEWPSHINZH UIEW S 82 Z
£G°0 9T1°¢C OHUPSH DITH WEW S, 3T T
(T1/5) (6/6)
1/880T aM B/uteb am )
30oNpoId adxy ON

Isgem ut sidueg

(L)ZE*ITI PTIdeL



00°0 $8°0 DEWPSTODITH WL S, HE z
05°0 6T°T OEWPSTODITH WA S, HT T
(TAB) (b/0)
T/8SOT M b/uteb am
plelatelendcs adxg ON

T93eM UT @Tdueg

(W)ze°*IT oTUBL



26

£EP°0 L9°s MOYIDISTH (gM)ug, vaee 14
XAt £€8°1 MOYAIHIE6TIH (amywg , v6T1 £
8Z°0 st MIIDIS TN (gM)Ywgvse 4
0T*0 L8*T MIIDI6TH (gm)ugvet T
oseyd ursex uT uoT3NIos Ut
300poId 3dxg ON

waTagrITnbs ae (B/eTow 'w) (IT)ND FO Funowy

(B)ee II ®T9RL

0T ~ uwoT3nfos (II)md 3o nHd



80°0 201 DUDADILW (85)ud, OL 9
LO*0 T¢°T OYUIDIIN (ds)ud D9 S
Gg0*0 9¢°1 OYOJIDIGH (g8)ud DS 14
I7%0 80T JOIDILA (g8)udoL €
T1°0 [ M JOIDIOW (d5)wyo9 Z
1170 91°T HOIADIGH (gs)ywang T
aseyd ursex ufg WOT3INTOS Ut
1onpoxd 3axy ON

untIgrIInbs e (b/eTow w) (IT)nD FO JunOWY

(9)ee"1I o19BL

0T~ uor3nios (I1I)np Fo Hd



248

LT®0 $8°0 MOYOIDILA (gM)uy, DL ¢l
91°0 $8°0 MOYOI IO (amHwg, 09 1T
A S0°T MOYOIDASGH (gM)uny, 0§ 0T
€0°0 86°0 MIVEDILH (gMm)ugdL 6
€00 LO°T MYOIDIOW (8M)WED9 8
€0°0 LT°T MYOIIAGH (gM)uI0s L
S 12 € c 1

(pauod) (A)EE°II @ ldBdL



249

€T°0 67 °1 MOTIAIASH (gam)wyd, gg 8
9T°0 80°T MOITIDIEN (gam)wyg, 3¢ L
€10 or°1 MIIEDIGH (aM)yundg S
IT%0 79°1 ALIEDIEH (gEM)ugde S
¥c*o mohﬁ OJIIIAGH (ge)uwny, Z5 14
L1°0 I8°0 OEIHEDIEN (gs)ywy, 3¢ £
60°0 8¢°1T JIETDIGH (gs)yuyds 4
Z1°0 20°T SHIDIEN (gs)urgme 1
sseyd ursex ut UOT3NTOS UT
10npo1dg 3dxg ON

wntIqITINbe 3 (B/eTow w) (IT)ND FO Funouwy

(P)EE®IT @TARL

0T~ uor3ntos (II)np Fo Hd



290

¢t*o Sv°1 MOIITODIER (gM)wd , HE 8

ZT1°0 1 AR MOSITOIATIH (sm)urg, HT L

) 0T°0 €7 T MIITODIEW (€M )uTHE 9
g1*o EL°T MIFTODIIN (M )ugHT S

1Z2°0 LE®T DIITODAEN (gg)wy, HE 14

L1°0 0Z°1 DI TOAATH (g8)ug, HT £

€T*0 ce’T JI TODAEN (88)WIHE 4

ST*0 9¢°T G TOIATU (g )ywgHI T

oseyd utsex ug UcTaINIOsS uT

3onpoxd 3dxg ON

wuntIqITInbs 3e (b/eTow w) (II)np FO junowy

0T~ uoT3anfes (II)no 30 HA

(P)EE"II S ABL



251

80°0 8¢e°T DYPSEIACH WA S, Ve [4
0T°0 L1 OUPSIDITH U, VT T
sseyd utsex ur uoT3NTOS UuT
jonpoad dxg ON
wuntaqriInbs 3e (H/6Tow w) (II)nD IO Iunowy
0T~ uoT3nios (II)nd o nd

(®@)EE*ITI oT9BL



232

0t°o €T°T DJOPSAIAEN WS, 0¢ €

90°0 61°1 DYOPSIADICH uRIg, 0¢ [

¥0°*0 12°1 OJ0PSIdATIN e, ot T
ageyd urtssx uT WOT3NTOS Ut

Jonpoxd 3dxg ON

wnFIgITINDe 38 (B/eTow w) (II)nD FO IunCUY

(F)ee* 1T ®19eL

0T~ uoranios (II)np 30 pd



233

90°0 ¥e°1 SIIPSHDIIH wyg, 8¢ [4
60°0 gZ°1 DIYPSTDATH g, T T
aseyd urssa Ut uoT3INTOS Ut
3onpoad 3dxg oN
wntTIqTIInbe e (O/eTow w) (II)BD FO Funowy
0T~ uo3ntos (II)np o nd

(PYEE'1II 2108



294

s1°'0 £G°T 2IYPSTOANZH WIS, HE Z
90°0 Te*C SIIPSTODATH wysg, H T
sseyd ursesx ut uotanIos uTr
3oNpPOId acxy ON
untIqTITNbe 3B (B/2Tow w) (II)ND FO junowy
0T~ uoTanios (II)nD 30 HA

(UYEE"IT @ 1A=L



239

LT*0 LE*T DUPSIDITH WUN S, Ve Z
¥€*0 6E°T DUPSIDITH UuW s, YT T
aseyd utrsex uTt UOT3NTOS UT
3oNpOId qdxg OoN
wnTIqTTINDs 3e (BH/6T0w w) (II)np FO IUnNOWY
0t~  uoanios (Irynp yo Hd

(LYEETIT STARL



236

€2°0 £p°T WO PSIAAEW WRS, DE €

©0°0 9Z°T UG PSIIAT WS, D8 4

12°0 et UTPSIIATIH WNG, DT T
oseyd urssx ur uoTaNTos Ut

3onpoxdg 3dxg ON

wuntTIQTTINDs 32 (B/eTow W) (II)ND FO Junowy

(A)EEL IT =19BL

0T~ uoranios (II)np 3o ud



297

ST°0 sz*¢ OgUPSHEDITH WS, 3¢ 4
210 ZL T oHWPSEDITIH WEWS (ET T

agseyd uTsax uf uoT3NTOSs uT ‘
300poxd 3axg ON

wnrIgqTiTnbs 38 (b/eTow w) (II)ND FO Junowy

(T)EE®IT ®TdBL

o1~ uoT3NnTos (II)0D FO Hd



238

82°0 86°C DHWPSTOIAII WEW S, HE c
120 T6°2 DHWPSTOINTIW WHWS HT T

aseyd utsea ut uotTINIOS Ut
jonpoId Jdxg ON

WnTIGITINDs 38 (b/efow w) (II)ND JFO Junowy

(WYCe*II ®I9BL

0T~ UuoT3n[os (II)no 3O Hd



299

3G*0 76*C1T MO AIAGEH (g yuy,¥ge P
TT°0 L v MOYATA6TH {am)ug, vot €
GT°*0 To®9 AT IIAGEN (dm)UIYSe Z
G0*0 8g° ¢ MIIDIGTH (GM)URIY6ET T
oseyd urser ug UCTINTOS UT
300p0Id dxg ON

wuntIqTiTnbe ae (b6/eTow w) (II)IN FO junowy

(B)PE°II STARL

0T ~ uoTanTos (IT)EN 70 ud



260

90°0 z0°¢ DP0IDILN (gg)wg,D4 9

c0*0 612 DUCIDIGN (dg)urg, 09 S

g0°0 cete DuBaDISH (d8)UWR1, D5 4

70°0 go*e WMOIDILN (gs)uans €

$0°0 GE®C JAOIIAOW (g8)WID9 Z
$0°0 AR JOIDIGH (88)wdDs T

= 1 £ Z T

osgeyd utsex Ut uoT3INTOS UT

10npoIg ydxyg oNn

WnTIQTIInbe 3e (H/eTow w) (II)IN FO Junowy

(dYPE*1II @1UBL

0T~ uoTan[os (II)IN FO HA



261

80°0 61°¢ MOYOLIALH (MU, 0L A
0T°0 v0°¢ #oa0IDION (8M)URI, 09 T
€T°0 gv° e MOYOIDAGH (M)W, D8 ot
v0°0 T8°1 MI0IDALN (EM)URIDL 6
£0°0 L8°T MA0 I AN (EM)URID9 g
$0°0 €0*¢ MO I INGH (aM)URIDG L

g 4 € < T

(*P3UOd) (A)PE*IT STUBRL



262

01°0 6€° ¢ MD IS {gM )y, g 3
60*0 A A MO JIT DI (HMYWIEE L
G0°0 GG e mammMmE (gmurIasg 9
90°0 L6*2 MDITDIEW (M= e g
20" 0 arte OJHA IS (ds)uy, 3G 14
G0°*0 10°¢ DHYEIAENW (dg)ywy, =€ £
010 Ly°ec JIIDIGH (dg)udug [
60°0 80°¢ TEHDIEW (dg)uygEe T
ogeyd uTseI Ul UOTINIOS Ut
30onpoId 3dxg ON

unTIgTTINDs ae (B/oTow w) (IT)TN FO IUNOWY

(O)PE°IT oT9BL

0T ~~ UOTaNIOs (II)IN IO HA



263

0t°0 ge*e MOTITOIAENW (gM)wgHe 8
0T°0 £9°2 MOFITOIATI (am)yuni HT L
G0°*0 8g°¢ AT TOIAENW (gM) mdHE 9
90*0 9T ¢ M TOIATH (aM)yWwdHT ]
80°0 cL e OIITOIALR (ds)uI, HE v
LO®0 Gv°2C ORI TODITI (8S)ung, HT €
110 89°7 DI TODIEW (65 ) WgHE z
Tt*0 08°*¢ TATOIATRH (S )YwIHT T
sseyd utsex ur UOTINTOS UT
A0NPOIg adxqg ON

unTIGTTINDs 3e (D /oTow "w)

(II) TN FO 3unowy

(PYPE* 1T 91dRL

0T ~ UuoT3NTOS (II)TN Fo HA



264

OEPSAdATN uds , ¥e 4

00*0 6¥%°¢

00°0 1v°¢ DYPSAdATH s, v1 T
aseyd UTS®I UT UOTINTOS UT
- 3onpoIdg dxy ON

untagriInbs 3e (B/eToww) (II)IN FO IUnouy

(®)PE°ILI BTURL

0T ~ UuoTINTOS (II)IN Fo ud



269

Si0°0 0T°¢ OYOPS AIMEW was, o€ £

€0°0 60°2 ‘ ONOPS AIMTH urgs , 02 z

¢0°0 0T°2C DUTPS AT uds, OT T
oseyd urssx ut UuoT3INTOs Uuf

3onpoad 3dxyg ON

untIgrTInbe 3e (H/sTow w)

(II) TN FO Funouy

(F)PETII STUBRL

0T ~ UOT3NTOS (II)EN IO HA



266

60°0 6E°C DIYPSHINCH wys, |4e 14

00*0 (A AN OAAPS TAATH s, JT T
aseyd ursex ut ucTINTOs Ut

; jonpoxdg ydxyg ON

untIqrinbe 3e (B/aTow w) (II)TN FO JUNOWY

YPE"IT 219B4L

0T ~ UOTaNTOS (II)TIN 0 Hd



267

£0"0 $0°¢€ DITPS TODICH unys, HE z
00°*0 90°¥ DAYPS TODITRH ungs , HT T

ageyd Ursex Uy uoTaInTos ut
3onpoIg 3dxg ON

unTIgqTTINDe 3e (b/eTow w) (II)TH FO 3UNOWY

(WYPe"IT ST9RL

0T ~ UuoTIN[OS (II)TN FO HA



268

90°0 29°¢ QURS I JACH - UG, ¥ ¢

£E0°0 70°¢t owpPs LINTH WS YT T
aseyd ursax ug UOTINTOS UT

. 10NpoIg adxyg ON

unTIgTTTNDe 3 (b/eTow w) (II)IN FO FUNOUN

(LYype 1T STIEL

0T ~ uor3in{os (II)TIN Fo Hd



263

€0°0 98°C DWOPS IIMEW WS, DE £

£0°0 Z5°¢ DWDPS AN ups, 02 4

%0°0 £9°C DUGPS AINTH WWS , OT T
sseyd ursex ur UoTINTOS UT

3onpoad 3dxyg ON

umTIgTTTnbs e (H/eT0ow wy (II)TIN FO IUNOWY

(M) ve 11 STARL

0T ~ UOT3INTOS (II)TIN FO HA



270

©0°*0 LC*y DHWUPS HdACH WHNS , EZ 4

4 0hg0] 99°¢ SHUPSHAMTIW WEWS , ET 1
sseyd ursex uf UOTAINTOS UT

Ionpoag adxs - oON

untTIgrTInbe 38 (B/o7ow. u) AHHVHZ JO AuUnouy

0T ~ UOTINTOS (II)TN FO HA

(TYPE°ITI °TdURL



271

60°0 16°G DAWPS TO AT WENS § HZ Z

90°*0 G8°G OAWPS TOANTH WENS HT T
oseyd ursex ut uotTaINnTos ut

3onpoxg 3dxg ON

unTIQTTINDe 38 (H/eTow w) (IT)IN FO JUNOUY

() P€°IT ST9RL

0T ~ uoTaINTos (II)TN Fo Hd



272

€9°0 0%l MOYAIAG I (am)uy ,vse 1%
- g1°0 L9°% MDOYAIAGTIH (gm)uny w61l €
9¢*°0 €S L MIIIDIGCH (EMHYIIYSE Z
T1°0 g€C* ¥ MIII6TH (EM)uRve6l T

sgeyd utssIl Uy uoT3ANTOS UT
100poOIdg adxg ON

unTIGTTTRe ae A@\mﬁoa w) (II)uz IO Funowy

(B)Ge® I = TdBL

0T ~ uoTanfos (TII)uz o HA



273

110 Ggl*°¢ OU0a LI {(g8)u, DL )
010 et UM@&&M@E (gg)und, 09 S
Zt*o Le*¢ OF0 LIS (gg)ud, 08 ¥
€0°0 02 JOADILW (ds)umaol €
£0*0 €€°¢ ¥OIANOR (gg)udp9 Z
G0°0 6g°¢ JOIDAGH (83)uRI05 T
oageyd ursex uTf UoTANTOS Ut
20NpoId ydxm ON

unTIQTITINDe 3 (Db/eTow w) (Ir)uz FO JuUnowy

(A)SE*IT =T9RL

0T~  uoTanios (Ir)uz Fo nd



274

Z1°0 €€°z MOOIDILN (gM)Ug DL A
€T°0 8I°C MONDIDION (gM)URi, D9 T
ZT°0 G9°¢ MOV I DISH (EMYURT 4 DS 0T
0T°0 zz e MIDADILI (eEM)wIDL 6
50°0 yE°C YOI DIOW (€M )UI09 8
60°0 zs*z PIDADISIH (€M) UWIDS L
S % € 4 T

("PIUOD) (9)SE"IT STARL



279

gT°*0 86*¢ MO TIHIAGH (gM)ug, Js 8
$T°0 6L°C MO DITDIEN (gm)wyg,d¢ L
IT*0 GgT"¢ AT TG (EM)IITEG 9
FT*0 99°¢ MPIHDIEN (gm)ywugEe S
60°* 0 99°*¢ D THEDISH {dg)yuwnd 3¢ 12
TT°0 Le*c OIEDICH (ds)ug  HE €
LO®0 8v* ¢ JUHDISH | (gg)wags Z
80°*C y0°2 JHHTIEN (gg)uladc 1
aseyd ufseIr ut UOT3NTOS Ut
aonpoxd 1dxg ON

wnTIQITTnD® qe (H/6Tou w) (II)uz FO Junowy

(D)GETIT SIURL

0T ~  uo3anios (II)uz 3o Hd



275

£T°0 LS* € MO FITODIEN (am)wg , HE 8
$T°0 £8°7 MO TI TOIATIH (eM)ury  HT L
- 0T*0 12*¢ MIFTODIEW (M )URIHE 9
ST*0 L6 € AT TODITH (€M )URIHT S
ST*0 06°2 DAUTODIEW  (ES)U, HE ¥
9T*0 99°2 OTI TODITH (gs)uwng HT €
80°0 Loz TITODIEW (ds)WIHE z
80°0 18°¢ I TODITH (25 )uIHT T
eseyd ugssx ut UuoF3nNIoOs uT
3onpoxd 3dxyg ON

unTIgTTTnbs 38 (6/5Tow w) (TrI)uz IO JUNOUyY

(B)Se° 1T s1aeg

0T~ uofanios (II)uz IO nd



2717

00°0 80°¢ om@mmwmz URIS, ¥ z
£0°0 86*¢C DYPSIDITIH g, vl T

sseyd ursex ur uoTaNTOsS UT
wnpoxd 3dxg ON

wunTIQqTIITNbe 3e (B/eTow-w) (IT)uz IO Junouy

(®)SE°ITI =198l

0T~ uomnios (II)uz 3o Hd



278

€0°0 09°*Z UCPSIDICH U GD¢ £
S0*0 6G°¢C DUDPSADIZH Uy s, 08 [4
LO*0 29°¢ OYOPSIDITH uyg g, ot T
oseyd UuTssI UT uocTaANIoOs uT
aonpoxd 3axg ON

WnTIGTTInbe qe (D/eyow w) (II)uz FO JuUnNoOWy

(FYGE*TII 9TAEL

0T~~~ uoTanios (IT)uz FO Hd



273

TT°0 y0*¢ D IIPSEDRITH IS, EC [4

€0°0 10°¢ DIIPSHDITH g, 1 T
oseyd ursex ut uoTaINTOs Ut

jonpoxd Nevary ON

untagriTnbe ae (b/8Tow w) (IIjuz FO unowy

0T ~~ uoTanios (Irjuz 3o Hd

(DYGE*TTI oTUeT



280

€00 LL* € OIPSTOIACH U S, He 4
$0°0 80°S OIHPSTODITI URI g, HT p
oseyd UTSS9X UT UoTaAnIosS Ut
10NpoIg 3axy OoN
wuntIgriInbe qe (Bb/eTow w) (IT)uz FO Junowy
0T ~ uoT3N[OS (IT)uz 3O HA

(U)GE*II =T9BL



281

¥0*0 - eE" ¢

PWP ST I UN S, ¥C Z

90°0 08°¢ DUPSIDITIN W e, ¢T T
oseyd ursea ut i uoTaINTOS UuT

10NEPOIJ aYeorids ON

untIgTITNDe je (B/eTou w) (II)UZ FO JUNOWY

(F)Ge*IT oTaey

0T ~ uoTanios (II)uz 3o Hd



282

¥0°0 09°¢ DUDPSIIAEN WHS,0¢ €

50°0 80°¢ DUDPSddNEH WHS,DC Z

L0°0 Letg OUDP eI AT WS, DT T
aseyd utgex Ut uoI3INTOS UT

1onpoid Yeiidns ON

wniIgqETInbe e (H/eTowrw) (II)uz FO Junouy

(GE"TI oLdRL

0T ™~ uoTanios (rr)uz 3o pd



283

1170 7p°g DAWD SHDATH WAWS, 5T . C

+0°0 29°% EUP SEIATH WgW e, I T
ogeyd uTsSeI UuT uoTAINIOS UT

3onpoxd 3dxg ON

UNTIQTITNDe 3B (D/2ToN w) (II)uz FO junouy

(T)GE°IT oT9B.L

oT ~

uoTanios (Ir)uz o Hd



284

90*0 g L PEWPSTO DICN W Sy HE 4

90°0 6L L DHWDSTOATH UGN Sy HT T
sgeyd UTSS®I UT uoTINIOS UT

o ADOPOIJ e rdn) ON

wntIgTTInbe je (B/sTow w) (IT)uz FO Junouy

(W)GE*ITI 2T9RL

0T~ uoT3INIOs (II)uz Fo Hd



RESULTS and DISCUSSIONS



