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“I do not know what I may appear to the world; but to
myself I seem to have been only like a boy playing on the
sea-shore, and diverting myself in now and then finding a
smoother pebble or prettier shell than ordinary, whilst the
great ocean of truth lay all undiscovered before me."

-Sir Isaac Newton
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ABSTRACT

-

Research is currently underway to elucidate the photochemical
decomposition mechanism of nitrous acid and nitrite ion in aqueous and non-
aqueous media. The quantum yield of the photochemical disappearance of
nitrous acid and nitrite, as a function of pH and nitrous acid/nitrite ion
concentration ratios, was examined. Spectroscopic studies have been done with
nitrite ion in various aprotic organic solvents. Similar work has been started with
molecular nitrous acid that was produced in aqueous solution and then extracted
into organic solvents. These organic solvents were employed in order to study the
quantum yield with respect to NO,” and HONO without the complications of the
acid dissociation equilibrium seen in aqueous solutions. Other work includes the

product analysis of hydroxyl radical scavenging reactions.



INTRODUCTION AND THEORY

The purpose of this research is to investigate the photochemistry of the
nitrous acid (HONO)/nitrite ion (NO,’) system in both aqueous and non-aqueous
(non-equilibrium) media. The quantum yield of the photochemical disappearance
of f;ach species (HONO and NO,) is desired. In addition, quantitative analysis of
the reaction products by spectroscopic, chromatographic, and other analytical
techniques is undertaken.

This research is significant because it adds to the limited chemical
knowledge about nitrous acid. Nitrous acid is of interest because it is a known
producer of atmospheric hydroxyl radical.' Hydroxyl radical, in turn, with
hydrogen peroxide and ozone is involved in the photochemical oxidation of sulfur
dioxide and hydrocarbons in the atmosphere.>® The oxides of nitrogen, including
nitrous acid and nitrite ion, are also well known catalysts in the production of
sulfuric acid, the major component of acid rain. So, any additional understanding
of nitrous acid chemistry could in fact be the key to solving several interrelated
environmental problems including depletion of the ozone layer, formation of
smog, and production of acid rain.

Nitrous acid appears to undergo several different types of reactions
including thermal reactions and photochemical reactions. Of the thermal
reactions, some were studied in the gaseous phase while others were done in the
liquid phase. The gas phase reactions of nitrous acid were first studied by Cox

and Atkins in 1973.* They proposed that nitrous acid is in equilibrium with nitric



oxide and nitrogen dioxide as shown in equation 1:
NO(g) +NO, (g) +H,0(g) »2HONO(g) (1)

In aqueous medium, there are two recognized equilibria, the acid

dissociation reaction shown in equation 2:

HONO(aq) +H,0~H,0* (aq) +NO, (aq) (2)

and the dehydration reaction shown in equation 3:

2HONO(aqg) »N,0, (aq) +H,0 (3)

Another decomposition reaction was actively studied by Ray ef al2 and is shown

in equation 4:

3HONO(aq) »2NO(aq) +H,0* (aq) +NO; (aq) (4)

The dehydration and acid dissociation reactions rapidly achieve equilibrium, but
the decomposition by reaction 4 has a half life of about 14 hours at 0°C.
Therefore, the rate of decomposition is significant and must be accounted for in
any photochemical studies.

The first kinetic studies of reaction 4 were performed by Montemartini in
1890.5 He found the stoichiometry and kinetic order with respect to nitrous acid.
He determined that the reaction showed first order kinetics at low nitrous acid
concentrations and 2.5 order at high nitrous acid levels. The low concentration

578

work has been reproducible. The high concentration results, however, have not

been confirmed. Reported values for the kinetic order have varied from 2.5 up to



4.789

Two possible decomposition mechanisms for the higher nitrous acid

concentrations were proposed by Abel and Schmid in 1928.° They are:

4HONO(aq) »2NO(aq) +2H,0+N,0, (aq) (5)
N,0, (aq) +2H,0=HONO (aq) +H,0* (aq) +NO; (aq) (6)
and
2HONO(aq) =N, 0, (aq) +H,0 (7)
N,0, (ag) »NO(ag) +NO, (aq) (8)
2NO,+N,0, (aq) (9)
N,0, (aq) +2H,0~HONO (aq) +H,0* (aqg) +NO; (aq) (10)

Thie proposed another possible mechanism in 1947:1°

2HONO(aq) »NO(aq) +No, (aq) +H,0 (11)
2No, (aq) =N,0, (aq) (12)
N,0, (aq) +2H,0~HONO (aq) +NO; (ag) +H,0*(aq) (13)

All three of these decomposition mechanisms share the same final step, the
hydrolysis of dinitrogen tetroxide. The later studies of Usubillaga’, Rettich®, and
Park ef al.' fail to distinguish between these mechanisms.

Nitrous acid can also undergo reactions by photochemical means. Again,



studies have been done in both the gaseous and the liquid phases. The gaseous
photochemical studies were performed by Cox and Atkins in 1973. They used
330 to 380 nm light and as a result of their work they proposed two primary

photodissociations shown in equations 14 and 15:

HONO (g) +hveNO(g) +OH(g) (14)

HONO(g) +hv=H(g) +NO, (g) (15)

Cox and Atkins showed that the total primary quantum yield for these two
dissociations is about one and they estimated that the yield for reaction 15 is half
that of reaction 14. From this information, Cox* proposed a mechanism as

follows:

HONO(g) +hveNO(g) +OH(g) (16)
OH(g) +NO(g) +M=HONO(g) +M (17)

OH(g) +NO,+M=HNO, (g) +M (18)
OH(g) +HONO(g) »H,0+NO, (g) (19)

From further studies, Cox concluded that reaction 15 contributes less than 10% to
the overall reaction and that the primary qﬁantum yield for reaction 14 is 0.92 +
0.16.

Nash proposed another gas phase photolysis based solely upon reaction 14

as the initiation step:!



HONO (g) +hv+OH(g) +NO(g) (20)

OH(g) +HONO(g) »H,0+NO, (g) (21)

No further mechanisms for nitrous acid gas phase photolysis have been suggested
even though additional studies have been done.

A few aqueous phase photochemical investigations have been performed.
Murty and Dhar photolyzed solutions of nitrous acid at wavelengths greater than
445 nm and reported quantum yields up to 15.* However, these studies were
performed above the region where nitrous acid absorbs readily (400-300 nm).

Rettich® suggested that the above decomposition was due to the thermal
reaction produced by the heating of the light source. Accounting for factors such
as ionic strength, pH, nitrite and nitrous acid concentrations, water source, light
source, and reaction vessel geometry, Rettich studied the photochemistry of
nitrous acid at 1°C. He discovered that the quantum yield for nitrous acid
disappearance showed a linear increase from 0 at zero concentration to 0.14 at
0.14 M nitrous acid. However, for concentrations greater than 0.14 M the
quantum yield remained constant at 0.14. Rettich also calculated the quantum
yield of escape from the solvent cage as 0.095. The reaction of nitrous acid with

the solvent cage is as follows:

HONO(aq) +hv~ [HONO*] -~ [OH+NO] ~OH(aq) +NO(aq) (22)

The significant recombination of the hydroxyl radical and nitric oxide within the

solvent cage is responsible for the low primary quantum yield.®



Since nitrous acid is in equilibrium with nitrite ion, if nitrous acid is of
interest then by inference the reactions of nitrite ion may also be important.
Holmes determined in 1926 that nitrite ion undergoes no net photolysis in
aqueous solution.”® This result was also confirmed later by Treinin and Hayon'®
in 1970 using a cadmium lamp(228.8 nm). This reaction is believed to occur by

the following primary process:

NO, +hv=NO+0~ (23)

which is analogous to the photochemical reaction of organic nitrites. They
proposed the following mechanism under conditions of air saturated solutions with

the presence of bromide and carbonate ions:
NO; +hv=NO+0~ (24)

O™ +H,0=¢OH+0OH"~ (25)

The bromide and carbonate ions then react with the hydroxyl radical produced in

reaction 25 in the manner below:

Br ~+*OH~Bre+OH" (26)
Bre+Br "=Br, (27)

and
CO? +eOH~*CO; +OH " (28)

These mechanisms are possible due to the fact that spectra indicate the presence



of the transitory radical species, Br,” and CO;.
The O and *OH radicals produced in reactions 24 and 25 can further
react with additional nitrite ion in solution or with oxygen gas (O,) present in the

air saturated solutions:

*OH+NO, ~NO,+OH "~ (29)
*O~+NO, +H,0~NO,+20H" (30)
*07+0,"+0, (31)

The absence of net photolysis of nitrite ion is attributed to the presence of
efficient back reactions.® These reactions include the hydrolysis of several
possible nitrogen oxide products from reactions 24, 29, and 30. According to

Treinin and Hayon, the overall stoichiometry is

NO, +NO+H,0=2NO, +2H"* (32)

Contrary to its nonreactivity in aqueous solution, nitrite ion does show net
photolysis in natural (sea) water. In 1981, Zafiriou and McFarland'” reported that

nitrite exhibited the following photolysis with sunlight:

NO, +HOH+hv=NO++¢OH+OH " (33)

Zafiriou and Bonneau’® have since calculated the quantum yield of the reaction in
terms of the production of hydroxyl radical. They discovered that the quantum
yield was dependent upon wavelength and temperature but independent of pH,

trapping agent, O, pressure, and ionic strength.



The following mechanism was proposed by Zafiriou for the net photolysis

of nitrite where the square brackets indicate species within the solvent cage:'®

NO; +hv~NO; (34)

NO; -NO; +heat (35)

NO; '+ [NO, 0", nH,0] (36)

[NO, O™, nH,0] ~NO+O~+nH,0 (37)

[NO, 07, nH,0] =~NO; +nH,0 (38)
[NO, 07, nH,0] ~[NO, OH, OH~, (n-1) H,0] (39)
[NO, OH, OH", (n-1) H,0] ~HONO+ (n-1) H,0+OH" (40)
[NO, OH, OH", (n-1) H,0] -NO+OH+OH "+ (n-1) H,0 (41)

The quantum yield for the loss of nitrite varied from 2 to 27% per day for
different water samples studied. This variation was attributed to 1) sensitized
photolysis, 2) direct photolysis with a quantum yield sensitive to pH, oxygen
concentration, salinity, temperature, and wavelength, and 3) regeneration of
nitrite by secondary reactions of NO.!®

Hydroxyl radical is of key interest in the reactions of both nitrous acid and
nitrite ion, therefore, its pathways of production and destruction are of

importance. It is well known that hydrogen peroxide thermally decomposes to



form oxygen gas and water as shown in reaction 42:
2H,0,~2H,0+0, (42)

Abel proposed a mechanism for the above reaction as follows:?

H,0,=HO, +H* (43)
HO; +H,0,+HO,+OH ™ +*OH (44)
HO,+$OH~H,0+0, (45)

Hydrogen peroxide forms hydroxyl radicals in the presence of both light
and a metal catalyst. In 1952, Hunt and Taube suggested two possible

mechanisms for the photochemical dissociation of H,0,:

Scheme I:
H,0,+hv-2HOs (46)
HO*+H,0,+HO, +H,0 (47)
2HO,wH,0,+0, (48)

Scheme II:
H,0,+hv~H,0+0 (49)
O+H,0,~0H+HO, (50)

10



OH+H,0,vHO, +H,0 (51)
2HO,wH,0,+0, (52)
Mansour? discovered that the decomposition of hydrogen peroxide was
linear with respect to time of photolysis in a general experiment performed with
benzene in sunlight. He noted that the decomposition increased with lower pH
and high levels of water impurities, particularly metal ions.

In 1934, Haber characterized the decomposition of H,0, in the presence of

a metal catalyst.”® He proposed the following mechanism:

M*+H,0,-M? +OH +*OH (53)

M? +HO; ~M*+HO, (54)
Ferric and cupric ions are the most commonly used catalysts for hydroxyl radical
production.

Unlike nitrous acid, hydroxyl radical cannot be determined using standard
ultra-violet spectrophotometry. Two reasons are: 1) *OH is a transient species
and is unstable in solution and 2) sOH only absorbs in the vacuum UV region,
below 200 nm.** The presence of hydroxyl radical is therefore detected by its
reaction with scavengers such as aromatic or unsaturated organic compounds.
The electron rich 7 bond is homolytically attacked by the hydroxyl radical to
produce a new radical. If the double bond is part of an aromatic compound like
benzene or toluene, then the resulting radical is more stable (than sOH ) due to

the stabilization from resonance forms."?

11



As with the reactions of nitrous acid, the gas phase scavenger reactions of
hydroxyl radical have been the most widely investigated. In 1975, Davis et al.
reported that the hydroxyl radical addition to benzene and toluene was pressure
dependent, but no product analysis was performed.” Sloane characterized the
addition of *OH to 1,3,5-trimethylbenzene, toluene, and benzene in 1978.% He

found the following products:

CyH,_,(CH,) ,OH
C,H,_,(CH,) ,OH+H

OH+C¢H, _,, (CH,) - C.H, (CH,) ...OH+CH, (55)
CGHG -n ( CH3) n-lCHZ +H20
wheren =0, 1,3
The temperature dependence of the radical addition to aromatic
compounds was examined by Perry ef al.?”’ From this work the following
reversible mechanism was proposed:®

*OH+C H,~C,H*+H,0~ [C,H,OH] * (56)
[C,H OH] *~C H, +OH*!» [ C.H, OH] (57)
[ C,H,OH) - C,H +*OH (58)

The products of the radical addition of *OH to aromatic compounds like benzene
and toluene are phenol and para-nitrosophenol, (PNP). PNP is produced by the
further reaction of phenol with nitrous acid.

The first mechanism for the reaction of aqueous benzene and hydroxyl

radicals produced from H,0, was suggested by Jacob et al.” The products include

12



phenol, a- and B-hydroxymucondialdehyde, and hydrogen peroxide.

HO H HO_H
. o,
+ *OH _ 2 . (59)
[ ]
o H 00
OH o oH OH H
H 0o* H OOH
OH H
OH
—_ (61)
+  HQO,
H OOH
OH g OH OH
Z ScHo AN
2 —_— +
| e CHO (62)
H oo® CHO

Eberhardt investigated the hydroxylation mechanism for monosubstituted

aromatics.®
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R
oH o (63)
H e —————
R
R R
+ ®OH OH @\ (64)
_ H OH
R
R
H OH :
OH
(65)
R
R R
-H,0 O
T @
. . -H" (66)
H OH
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In his work with nitrous acid, Rettich employed ethylene and benzene as

hydroxyl radical scavengers.® The mechanism for ethylene is shown in equations

67-71:
HONO (aq) +hv=OH(aqg) +NO(aq) (67)
*OH(aq) +C,H, (aq) »HOCH,CH,* (aq) (68)
HOCH,CH,* (aq) +NO(aq) ~HOCH,CH,NO(aq) (69)
HOCH,CH,NO(aq) *HOCH,CHNOH (aq) (70)
HOCH, CHNOH (aq) +H,0~HOCH,CHO(aq) +NH,0H(aq) (71)

Glycoaldehyde, the product, decreased in concentration as the concentration of
nitrous acid was increased. This trend was ascribed to an increase in competition
with ethylene for hydroxyl radical ®

Dimethylsulfoxide, DMSO, is useful as an hydroxyl radical probe in

biological systems.™

Norman et al. were the first to study «OH reaction with
DMSO to give methyl radicals («CH,).* The proposed mechanism,

deduced by ESR and radiolysis, is:

o HO

CH,~S-CH, +*OH~CH, - S ~CH, (72)
o
‘CH, +CH, SOOH~CH, +CH, SO, " (74)

15



HO

CH, - 'S -CH,~*CH, +CH,SOOH~CH, +CH,SO,* (73)
o
o o
‘CH,+CH,~S~CH,~CH, +*CH,-S-CH, __ (75)
*CH, +*CH,~ CH,~CH, (76)

Challis et al. examined the kinetics and the mechanism for the nitrosation
reaction of phenol.*** It has been proposed that nitrous acid is in equilibrium

with nitrosonium ion (NO*) in aquéous solution:®
H*+HONO~H,ONO*=NO*+H,0 (77)

Both the nitrosonium ion and its hydrated form can attack the aromatic ring of
phenol to form p-nitrosophenol (PNP) by electrophilic substitution. Morrison

proposed the following mechanism:

OH O Q OH
. - (78)
"+ NOX = + HX —m——
NOH NO

H NOX

Many studies indicate that nitrite ion undergoes no net photochemical

reaction possibly due to efficient back reactions. Work done by Exstrom* with a

16



Blak-Ray B-100A low pressure mercury lamp did not show net nitrite photolysis.
However, additional work by Johnson® with higher intensity mercury lamps
suggests that, at least in the presence of a hydroxyl radical scavenger like benzene,
nitrite displays an obvious photochemical reaction. The proposed products of this
reaction are phenol and/or para-nitrosophenol. Previous work by Rettich® has
indicated that pH does not affect the photochemical decomposition of nitrite.
Zafiriou®® has also stated that nitrite photolysis is independent of pH. More
recent work by Hurd®”, however, suggests that the reaction products’
concentrations decrease at high pH.

The pfesent study focusses on the photochemistry of nitrite ion in non-
aqueous media. The use of aprotic organic solvents allows nitrite to be separated
from nitrous acid and its photochemical properties examined independent of those
for the conjugate acid. Aprotic solvents do not have the capability to donate a
hydrogen ion and thus protonate the nitrite ion to form nitrous acid. Polar
solvents are necessary to dissolve significant amounts of the inorganic salts of
nitrite. Therefore, various polar, aprotic organic solvents were examined for their
usefulness as solvents for the study of nitrite’s photochemical properties. Similar
work by Gibson® is in progress on the photochemistry of the molecular form in

aromatic solvents.

17



EXPERIMENTAL
Apparatus:

The photochemical reactions were performed with a Rayonet
photochemical reactor, model #RPR-100. The source of light for all reactions
were sixteen mercury lamps banded at 366 + 5 nm. Solutions were photolyzed in
20 mL quartz reaction tubes for the times noted. Ultraviolet/visible absorbance
measurements were taken with a Perkin-Elmer 559 UV-Vis spectrophotometer
using a slit width of 1.0 nm and 1.000 cm quartz cells.

Solvent Suitability Tests:

Solvent suitability tests were done by weighing out 0.02-0.03 g of NaNO,
(Merck, reagent grade) into a 10 mL volumetric flask and solvent was added to
volume. If not all of the solid dissolved, the solution was allowed to reach
saturation by sitting overnight. The solvents used were dimethylsulfoxide
(anhydrous, Aldrich, Gold Label, 99+ %), 1,1-dimethoxyethane (Eastman, 99%),
1,2-dimethoxyethane (EM Science, 98%), p-dioxane (Eastman, Scintillation
Grade), tetrahydrofuran (Fisher, Histological Grade), dimethylformamide (Baker,
Analyzed reagent, 99.0%), and acetonitrile (Baker, Analyzed reagent, 99.5%).
Ultraviolet-visible spectrophotometry was used to detect the presence of dissolved
nitrite (anticipated A max = 365 nm). In some cases, spectra indicated the
formation of nitrous acid so an attempt was made to dry these solvents and run
additional UV-visible spectra of dry solutions. Dimethylformamide was dried over

anhydrous magnesium sulfate (Fisher, Certified grade) while 1,2-dimethoxyethane

18



was dried over anhydrous calcium hydride (Fisher, Purified grade). The p-dioxane
was dried by reflux with fresh Na metal and benzophenone (Fisher, Certified
grade) until the solution turned blue.

Photolysis of nitrite ion in DMSO:

A 10.0 mL aliquot of 1.0, 0.5, 0.25, or 0.12 M NaNO, in DMSO was placed
in a quartz reaction tube. Up to four reaction tubes could be placed in the
merry-go-round apparatus within the Rayonet reactor and photolyzed at one time.
Photolysis times were varied from 15 to 60 minutes. Ultraviolet/visible
spectrophotometry was used to detect the disappearance of nitrite and the
appearance of products.

Thermolysis of DMSO and nitrite ion in DMSO:

A 10.0 mL aliquot of 0.5 or 0.25 M NaNO, in DMSO was placed in a 20 x
225 mm test tube. This solution was then bubbled with either N, (Genex, Dry
grade) or O, (Genex) gas using a sparging stone for 5 minutes. The test tube was
covered with a septum and the headspace was purged with N, or O, gas for S
minutes. A similar procedure was followed for tubes of pure DMSO. The tubes
were placed in a constant temperature bath held at 60°C for 60 minutes. To
prevent problems due to the extreme heating, the tubes were vented to the
atmosphere with 22 gauge needles. Ultraviolet/visible spectrophotometry was

used to measure the changes, if any, due to thermolysis.

19



RESULTS

Table 1: Table of Solvent Properties

Solvent | Observations
—_— s W

Dimethyl sulfoxide Good solubility, Clear nitrite peak
1,2-Dimethoxyethane Acid peaks seen
p-Dioxane Acid peaks seen
Tetrahydrofuran Poor absorbance spectra
Acetonitrile Poor solubility
Dimethylformamide Acid peaks seen

20



Figure 1

Nitrite in Water
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Figure 2

DMSO versus Water
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Figure 3

Nitrite in DMSO
2.72 x 10-2 M

absorbance
o
~
I

200

250

300 350
wavelength, nm

23

400

450

500



Figure 4
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Figure §

absorbance
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Figure 6

Dioxane vs. Water
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Figure 7

Nitrite in p—Dioxane
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Figure 8

Tetrahydrofuran vs. Water
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Figure 9

Nitrite in Tetrahydrofuran
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Figure 10

Acetonitrile vs. Water
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Figure 11

Nitrite in Acetonitrile
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Figure 12

Dimethylformamide versus Water
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Figure 13

Nitrite in Dimethylformamide
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Figure 14

Nitrite in Dimethylformamide
Thermolyzed

absorbance
wn
i

0.5 1

0 T T T T T T
150 200 250 300 350 400 450 500

wavelength, nm

34



Figure 15

Beer's Law Plot
for Nitrite in DMF
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Figure 16

Beer's Law Plot
for Nitrite in DMSO
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Figure 17

Nitrite in DMSO Photolyzed
1.880 g/ 100 mL
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Figure 18

Thermolyzed Dimethyl sulfoxide
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Figure 19

Nitrite in Dimethyl sulfoxide
Thermolyzed
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Figure 20

Thermolyzed Nitrite in DMSO

Nitrogen Atmosphere

absorbance
o o
Qo

100 200 300 400 500 600 700
wavelength, nm

40



Figure 21

Thermolyzed Dimethyl sulfoxide
Nitrogen Atmosphere
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Figure 22

Thermolyzed Nitrite in DMSO
Oxygen Atmosphere
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Figure 23

Thermolyzed Dimethyl sulfoxide
Oxygen Atmosphere
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Table 2: Table of Beer’s Law Data for Nitrite in DMF

Concentration, M Absorbance @ 368.0 nm
B 0.0 0.000
2.0e-03 0.012

2.8e-03 0.094

5.8e-03 0.149

8.5e-03 0.180

Table 3: Table of Regression Data for DMF Beer’s Law Plot

Regression Output:

Constant -9.8¢-06
Std Err of Y Est 0.028924
R Squared 0.902477
No. of Observations 5
Degrees of Freedom 3
X Coefficient(s) 2277743
Std Err of Coef. 4.322946
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Table 4: Table of Beer’s Law Data for Nitrite in DMSO

Concentration, M Absorbance @ 364.0 nm
0.0 0.011

2.9¢-03 0.052

7.0e-03 0.140

1.4e-02 0.371

2.0e-02 0.540

2.9e-02 0.787

Table 5: Table of Regression Data for DMSO Beer’s Law Plot

Regression Output:

Constant -0.01916
Std Err of Y Est 0.023224
R Squared 0.995398
No. of Observations 6
Degrees of Freedom 4
X Coefficient(s) 27.50298
Std Err of Coef. 0.935076
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DISCUSSION

It is not possible to measure the quantum yield of the photochemical
disappearance of nitrite ion in aqueous solution without the contributing
complications of nitrous acid. Therefore, to determine the independent
photochemistry of nitrite it is necessary to dissolve the nitrite salt in aprotic
organic solvents. Several organic solvents were tested for their suitability
including dimethylsulfoxide, 1,1-dimethoxyethane, 1,2-dimethoxyethane, p-dioxane,
tetrahydrofuran, acetonitrile, and dimethylformamide. These solvents also had to
exhibit significant polarity in order to dissolve the ionic sodium nitrite salt.
Dimethyl sulfoxide (DMSO) was the first solvent to be used. The entire amount
of salt dissolved and the ultraviolet-visible spectrum displayed the peak for
dissolved nitrite (A, = 365 nm) with no sign of the five "finger-like" peaks of
HONO in the region of 350-400 nm (Figure 3). DMSO also did not show
significant absorbance versus water until 250-190 nm (Figure 2).

1,1-dimethoxyethane did not appear to dissolve any of the sodium nitrite.
The UV-visible spectrum for the solvent versus solvent contained large peaks, so
1,1-dimethoxyethane was discarded as a reasonable solvent. It was thought that
the solubility of nitrite would be improved with 1,2-dimethoxyethane and it was
(Figure 5). The solvent versus water spectrum had significant absorbance in the
260-190 nm region and some as high as 310nm. The spectrum of nitrite indicated
the presence of the molecular form (Figure 4). The 1,2-dimethoxyethane was

then dried to see if the acid form was due to moisture present in the reagent
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solvent. Unfortunately, the acid peaks were still present in the dried solution’s
spectrum, so it was concluded that the solvent either picked up water very quickly
from the air or nitrite was able to remove some of the protons from the solvent
molecule.

The next solvent to be tried was p-dioxane. The solvent versus water
spectrum had a significant absorbance in the area of 190 to 300 nm (Figure 6).
The spectrum of saturated sodium nitrite in p-dioxane exhibited the distinct
"fingers" of the molecular form (Figure 7). The p-dioxane was dried by distillation
over Na metal in the presence of benzophenone. The blue color of the solution
when it was dry disappeared rapidly when the solution was exposed to the
atmosphere, so p-dioxane was eliminated as a possible solvent for nitrite
photolysis.

Tetrahydrofuran (THF) also did not readily dissolve the entire sample of
nitrite. The solvent absorbs in the region 190-280 nm versus water (Figure 8).
When the THF solvent versus solvent spectrum was taken, it showed absorbances
greater than that of the saturated nitrite in THF (Figure 9). Therefore,
tetrahydrofuran is not an appropriate solvent for the nitrite.

Nitrite had an extremely low solubility in acetonitrile. Again, the solvent
versus water absorbed more strongly than the nitrite solution (Figures 10 & 11).
The only possible evidence of dissolved nitrite is a small absorbance (0.03 Aunits)
in the region of 320-400 nm. Thus due to poor solubility, acetonitrile was

discarded as a possibility for the nitrite solvent of choice.
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Dimethylformamide samples were dried over magnesium sulfate before
being used to dissolve the sodium nitrite. The solvent versus water spectrum
(Figure 12) shows that DMF absorbs significantly in the region from 190-280 nm
and some absorbance occurs in the area of nitrite’s A_,,. Comparison of the
spectra of both "wet" (straight from the bottle) and dry solvents shows them to be
quite similar. The solvent versus solvent spectrum (A24) has an interesting
absorbance in the region 250-260 nm, however this was corrected in A25. Nitrite
seems to have a broad absorbance in DMF from 260-400 nm; it is a large peak at
360 nm with a wide shoulder at 280 nm (Figure 13). Another spectrum of the
same solution of saturated nitrite in DMF was taken at a later time to see if the
absorbance pattern changed with time. Unfortunately, the solution did not seem
to be thermally stable because the spectrum did change; the shoulder at 280 nm
became more pronounced and a slight shoulder appeared at 390-400 nm. The
absorbance values for saturated nitrite in wet DMF (A29) were significantly lower
than those of the corresponding "dry" solution. A Beer’s law plot was prepared
(Figure 15); it had a least squares correlation value of 0.90 (Table 3). A
thermolysis was performed with both solvent and nitrite in DMF to test the
thermal stability of the solutions. Spectrum A28 is the nitrite solution before
thermolysis and A3S is the same solution after thermolysis. Thermolysis resulted
in significant spectral changes (Figure 14). The peak at 270 nm grew to be larger
than the peak at 350 nm but all of the absorbance values increased as evidenced

in the necessary change of the scale maximum from 1 absorbance unit to 3 Aunits.
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Similar effects were seen with "wet" solvent but a change of scale maximum was
not required. The effect of thermolysis on the spectrum of dimethylformamide
versus water is a change of shape in the 240 nm peak; it falls and rises differently
at the beginning and end of the peak (A37 & A38). Finally, sodium nitrate was
dissolved in DMF as comparison for nitrite to see the effects of thermolysis.
Saturated nitrate in DMF had a 4_,, of 310 nm (A39). Thermolysis of the nitrate
solution resulted in a significant growth at 270 nm, very near the region of growth
in the nitrite spectra (A40).

From all of the above information, dimethyl sulfoxide was chosen as the
best solvent to study the photochemical and thermal reactions of nitrite ion.
Spectra A41 through A4S are for the Beer’s law plot of nitrite in DMSO. The
least squares regression correlation is 0.995 (Table 4). Before photolysis, UV-
visible spectra were taken of the four concentrations of nitrite in DMSO from
0.125 to 1.00 M (A48-A51). The solutions were photolyzed for 60 minutes with
365 nm light. There did not to appear to be any volume change with photolysis,
so any concentration change was not due to solvent evaporation. There was,
however, a significant change in temperature from 28°C to 60°C due to the heat
produced by the photolysis lamps. Spectra AS2 to AS6 are from DMSO samples
that were photolyzed for varying times. DMSO does not absorb at 365 nm so no
photolysis reaction could occur. Thus, these spectra show the effect of the lamp
heating on the solvent. DMSO must undergo some type of thermal reaction as

evidenced by the growth with time of the peak at 260 nm. Spectra AS7 to A64
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show the changes in the nitrite-DMSO solution upon photolysis. There is a peak
growing in at 300 nm in between the two peaks of the solutions before photolysis.
This peak is more obvious in the lower concentrations; it seems to be
overwhelmed by the peak at 350 nm.

Since there was significant heating of the photolysis solutions, it was
necessary to investigate the possibility that the results were due to a thermal
process rather than the light. Spectra A65 and A66 are of thermolyzed DMSO
versus non-thermolyzed DMSQO; there is a large absorbance in the region of 260-
400 nm. The spectra of nitrite in DMSO did not appear to change significantly
upon thermolysis, but a small peak at 440 nm was seen when the maximum scale
was changed to 1 Aunit (A67-A68). The thermolyzed solutions of nitrite in
DMSO were bubbled with nitrogen gas to determine if any of the thermolysis
producfs were dissolved gases. The spectra remained unaltered after purging with
N, (A69-A70). The effect of different gases on the thermal reaction of both °
DMSO and nitrite in DMSO was studied. Solutions were bubbled with either
nitrogen or oxygen gas for several minutes and then they were capped. The
thermolysis was performed under conditions similar to those that occur in
photolysis; the solutions were heated for 60 minutes at the peak temperature of
photolysis, 60°C. The thermolyzed DMSO in the nitrogen environment (A71 and
A72) seemed to show an absorbance at 365 nm, where nitrite absorbs. It seems
probable that that particular peak is due to contamination. The thermolyzed

nitrite in DMSO under nitrogen appeared unchanged except for the shoulder
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developing at 420 nm (A73 and A74). The thermolzyed DMSO in an oxygen
environment showed a peak at 365 nm, where nitrite’s A_,, is, perhaps due to
contamination (A75). The thermolyzed nitrite in DMSO under oxygen conditions
displayed no obvious sign of thermolysis; there were only the same two peaks seen
in the unthermolyzed solution.

The effects of thermolysis and photolysis on the nitrite in DMSO system
are still not fully understood. It is not clearly indicated whether or not the
products in the photolysis spectrum are due to the influence of light or perhaps
partially due to the heating from the light source. The thermolysis study was
rather inconclusive since there is some question as to the reliability of the results.
Therefore, more careful work needs to be done to prevent possible contaminants.
Another feasible method to study the effect of photolysis alone is to cool the
sample as it is being photolyzed with an antifreeze bath to counteract the effect of
source heating. One could also use a lower intensity source that would produce
significantly less heat. Work still needs to be done in the area of product

separation and identification for both heat and light induced phenomena.
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FUTURE RESEARCH
Future research could concentrate on the continued study of the thermal
reaction of NO, in dimethylsulfoxide. Further work also needs to be done on the
photochemical reaction of nitrite in DMSO. Specifically, the effect of controlled
amounts of water on the photolysis of nitrite and the effect of controlled amounts
of water in the presence of hydroxyl radical scavengers on nitrite photolysis. Also,
the identification of the photolysis products from both the molecular and ionic

forms needs to be addressed.

52



REFERENCES

! Jenkin, M.E., Cox, R.A., Chem. Phys. Lett., 1987, 137(6), pp. 548-52.

2 Seinfeld, J.H., Atmospheric Chemistry and Physics of Air Pollution; Wiley: New

York, 1986, pp. 118-134, as cited in reference 11.

Finlayson-Pitts, B.J., Pitts, J.N., Jr., Atmospheric Chemistry: Fundamentals and

Experimental Techniques; Wiley: New York, 1986, as cited in reference 11.

4 Cox, R.A,, Atkins, D.H., UK At Energy Res. Establ. Rep., 1973, AERE-R7615,
as cited in reference 8.

> Ray, P.C,, Dey, M.L.,, Ghosh, J.C., J. Chem. Soc., 1917, 111, p. 413.

¢ Montemartini, D., Acc. Lincei. Roma [IV], 1890, 6, II, p. 263, as cited in
reference 8.

7 Usubillaga, AN., Ph.D. Thesis, University of Illinois, Urbana, lllinois, ~ 1962.

8 Rettich, T.R., Ph.D. Thesis, Case Western Reserve University, Cleveland, Ohio,
1978.

° Abel, E.,, Schmid, H., A. Phys. Chem., 1928, 132, p.55.

19 Thie, J., J. Phys. Chem.,1947,51, p. 540.

1 Park, J., Lee, Y., J. Phys. Chem., 1988, 92, pp. 6294-302.

12 Cox, R.A., Derwent, 1., J. Photochem., 1976/77, 6, p.23.

13 Nash, T., Tellus, 1974, 26, p. 1, as cited in reference 8.

14 Murty, K.S., Dhar, N.R,, J. Indian Chem. Soc., 1930, 7, p. 985.

15 Holmes, M., J. Chem. Soc., 1926, p. 1898, as cited in reference 16.

16 Treinin, A., Hayon, E., J. Am. Chem. Soc., 1970, 92(20), pp. 5821-9.

17 Zafiriou, O.C., McFarland, M., J. Geophys. Res., 1981, 86(C4), pp. 3173-82.

18 Zafiriou, O.C., Bonneau, R., Photochem. Photobio., 1987, 45(6), pp. 723-7.

1 McMurray, J., Organic Chemistry, second edition, Brooks/Cole: Pacific Grove,
CA, 1988. ‘

2 Abel, E., Montash., 1952, 83(422), as cited in Chem. Abstr., 1952, 46, 10182g.

1 Hunt, I.P., Taube, H., J. Am. Chem. Soc., 1952, 74, pp. 5999-6001.

2 Mansour, M., Bull. Environ. Contam. Toxicol.,1985, 34, pp. 89-95.

2 Haber, F., Weiss, J., Proc. Roy. Soc., 1952, p. 928.

24 Exstrom, C., Research Honors Paper, Illinois Wesleyan University,
Bloomington, Illinois, 1990.

3 Davis, D.D,, Bollinger, W., Fischer, S., J. Phys. Chem., 1975, 79(3), pp. 293-4.

% Sloane, T.M., Chem. Phys. Lett., 1978, 54(2), pp. 269-72.

27 Perry, R.A., Atkinson, R., Pitts, J.N,, Ir., J. Phys. Chem., 1975, 79, p. 1763, as
cited in reference 28.

2 Tully, F.P., Ravishankara, A.R,, Thompson, R.L., Nicovich, J.M., Shah, R.C,,
Kreutter, N.M., Wine, P.H., J. Phys. Chem.,1981, 85(15), pp. 2262-9.

# Jacob, N., Balakrishnan, 1., Reddy, M.P., J. Phys. Chem., 1977, 81(1), pp. 17-22.

¥ Eberhardt, MK., J. Am. Chem. Soc., 1981, pp. 3876-8.

3! Eberhardt, M., Colina, R., J. Org. Chem., 1988, 53(5), p. 1071-4.

32 Norman, R.O.C., Dixon, W.T., Buley, A.C., J. Chem. Soc., 1964, p. 3625, as cited
in reference 31,

53



3 Challis, B.C., Lawson, A.J., J. Chem. Soc. (B), 1971, pp. 770-3.

3 Challis, B.C,, Higgins, R.J.,, Lawson, A.J., Chem. Comm.,1970, pp. 1223-4.

3 Morrison, D.A., Turney, T.A., J. Chem. Soc., 1960, p. 4827.

3 Johnson, J.A., Research Honors Paper, Illinois Wesleyan University,
Bloomington, Illinois, 1992.

3 Hurd, K., Research Paper, Illinois Wesleyan University, Bloomington, Illinois,
1992.

*¥ Gibson, M., Research Paper, Illinois Wesleyan University, Bloomington, Illinois,
1993.

54



Appendix of Spectra
Kathryn E. Shanks
Honors Research Paper
May, 1993



12 PO =10 LA B L Ba 2

Appendix of Spectra

Nitrite in water (3.56 x 10-2 M) .. ..o oo Al
Nitrite in dimethyl sulfoxide (3.41 x 102 M) ..................... A2
Dimethyl sulfoxide versus WATET .« : v s o 0« sim s m s oomm o s s m v 50 A3
Dimethyl sulfoxide in water versus water ...........ooveeennn.... A4
Dimethyl sulfoxide versus water Il . . . . .......... .. ... ... ... ... AS
Dimethyl sulfoxide in water versus water IT . ..................... A6
1.2-Dimethoxyethanie Versus WalBr « « s o v s s« m sm w s ms w55 ¢ % 55 % 0w A7
Saturated nitrite in 1,2-dimethoxyethane ........................ A8
Saturated nitrite in dry 1,2-dimethoxyethane (0-1) ................. A9
. Saturated nitrite in dry 1,2-dimethoxyethane (0-3) ................. Al0
o P-DHOXANG VOTSUS WALET 4 « v 5w #w mos osis w18 8 a0 8 @ o0 w05 %505 5 5 % 5 20 8 5 5 8 All
Saturated nitrite in P-AIOXANE: & . s o5 s vasssavsmsnamis e i ansdssdns Al2
. Tetrahydrofuran versus water ............ ..., Al3
. Saturated nitrite in tetrahydrofuran . ........................... Al4
. Nitrite in THF /solvent vs. solvent .. ...........cciiiiiiinnnnen.. AlS
Acetomnitrile VErsus Water . ........ ...t et Al6
Saturated nitrite in acetonitrile .......... ... ... . . . .. Al7
. Dimethylformamide versus water ..............couiiiininn. AlS8
Dry dimethylformamide versus water (0-1) ...................... Al9
. Dry dimethylformamide versus water (0-3) ...................... A20
. Wet dimethylformamide versus water (0-3) ...................... A21
. Wet dimethylformamide versus water (0-1) ...................... A22
. Wet dimethylformamide versus water (0-3) IT .................... A23
. Dimethylformamide, solvent versus solvent ...................... A24
. Dimethylformamide, solvent versus solvent Il .. .................. A25
. Saturated nitrite in dimethylformamide (400-190) ................. A26
. Saturated nitrite in dimethylformamide (500-190) ................. A27
. Saturated nitrite in dimethylformamide, dry ..................... A28
. Saturated nitrite in dimethylformamide, wet ..................... A29
. Nitrite in dimethylformamide (20x 10-3 M) ..................... A30
. Nitrite in dimethylformamide (28 x 10-3 M) .. c v v wensanssss A31
. Nitrite in dimethylformamide (5.8 x 10-3 M) ..................... A32
. Nitrite in dimethylformamide (85 x 10-3 M) ... .................. A33
. Saturated nitrite in DMF, thermolyzed (0-1) ..................... A34
. Saturated nitrite in DMF, thermolyzed (0-3) ..................... A35
. Saturated nitrite in wet DMF, thermolyzed (0-1) .................. A36
. Thermolysis of wet DMF (0-1) .. .......... .. ... A37
. Thermolysis of wet DMF (0-3) . ........... ... .. ... A38
. Saturated sodium nitrate in DMF .. ... .. ... .. ... ... ... . ..., A39
Saturated sodium nitrate in wet DMF, thermolyzed . ............... A40
. Nitrite in DMSO (29 x10-3 M) . ..o A4l

Nitrite in DMSO (7.0 X 10-3 M) oo v v teen e e A42



43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
3
8.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
13
74.
75.
76.

Nitrite in DMSO (1.4 x 10-2 M) .. ..ottt A43

Nitrite in DMSO (203 X 102 M) .\ v ovteee e Ad4
Nitrite in DMSO (2.01 x 10-2 g/100 mL) . ....... ..., A45
DMSO, solvent versus solvent . . ... .ov ettt ittt A46
Nitrite in DMSO (0.886 g/160mL) . ... ... .0t .. A47
Nitrite in DMSO (0.886 g/100 mL) 1:10 dilution . . .. .............. A48
Nitrite in DMSO (1.880 g/100 mL) 1:10 dilution . . .. .............. A49
Nitrite in DMSO (3.510 g/100 mL) 1:10 dilution . . . . . . ............ AS0
Nitrite in DMSO (6.919 g/100 mL) 1:10 dilution . . . . ... ........... AS1
DMSO, photolyzed, 15min (0-3) ........ ..., AS2
DMSO, photolyzed, 1S min (0-1) ........... ... AS3
DMSO, photolyzed, 30 min . . . ...... ... ... ... AS4
DMSO, photolyzed, 45 min . . . ... ..ot ASS
DMSO, photolyzed, 60 min . . ...t AS6
Photolyzed nitrite in DMSO (0.886 g/100 mL), 60 min, 1:10 ........ AS7
Photolyzed nitrite in DMSO (1.880 g/100 mL), 60 min, 1:10 ......... AS8
Photolyzed nitrite in DMSO (3.510 g/100 mL), 60 min, 1:10 ......... AS9
Photolyzed nitrite in DMSO (6.919 g/100 mL), 60 min, 1:10 ......... A60
Photolyzed nitrite in DMSO 2 (0.886g/100 mL), 60 min, 1:10 ........ A61
Photolyzed nitrite in DMSO 2 (1.880g/100 mL), 60 min, 1:10 ........ A62
Photolyzed nitrite in DMSO 2 (3.510g/100 mL), 60 min, 1:10 ........ A63
Photolyzed nitrite in DMSO 2 (6.919¢/100 mL), 60 min, 1:10 ........ A64
Thenmolyzed DMSO (01} < v onaisanssnnsaammmssasnmnmsnsssssss A6S
Thermolyzed DMSO (0-3) . ... ittt A66
Thermolyzed nitrite in DMSO (0-3) ........ .. ... A67
Thermolyzed nitrite in DMSO (0-1) ..., A68
Thermolyzed nitrite in DMSO, N, atmosphere (0-3) ............... A69
Thermolyzed nitrite in DMSO, N, atmosphere (0-1) ............... A70
Thermolyzed DMSO, N, atmosphere (0-3) ...................... ATl
Thermolyzed DMSO, N, atmosphere (0-1) ...................... AT2
Thermolyzed nitrite in DMSO, N, atmosphere (0-1) II ............. AT3
Thermolyzed nitrite in DMSO, N, atmosphere (0-3) I ............. A74
Thermolyzed DMSO, O, atmosphere (0-1) ...................... ATS

Thermolyzed nitrite in DMSO, O, atmosphere (0-3) ............... A76



Lt L ST TR TIOR3 PO ISP W JOUpen. ST L TPl 13 1) O e SO DA

! s mm e s ¢ S R L LR s 8 T o e AR S = Sl oot RPN S KT
_ _ g : ; ! ks e, e RSt 1

H : - T ST A 0 e Pt S AN R A W I 2 O R TR ST TRSenni R SN R . =% 1

nﬂWHJ S - G WU R iilvltillfl!il;l‘{J-|J||11i||f||w:4 tul:rll';!..!'.IiI.til:|ﬁ|ilr,usIJ-||IJ|1!!JﬂHH

4 > T o ' 7 T o + T = 2
e e e N e e e

| SESNETS  SCR FE I S S o Wl T B R

OOI...X.|||..,_Il||.r ...'.iln||.r|.,,Li|”||._i.-.l!_||.!.-.“||‘hril;!ﬁt-l:[..,_A..m!-.z-m, Ll....,,w.u;izm. -.-.|.W»|w|w\

II.,.“ yv.il.lhll!-.-.....I.II.LI!I:. e B e R e T e iy e

T AN R (A

llllﬂmll.‘,m.l,lfl T e L ) S | MI

{ ey

L
R T | T
‘Tl\lrn“ _OL.‘J]_’. - ..]q’ —_——— .|“.

L

T S T

[

i S0 =

PR O I BUR R S U  (

T 1 Nl e
1 —t v B T g Il g B
G e Y N O T OO o OO O O TP Y O S0 T, ST N O
I B (N I 0 5. S .!LL!T BTN i . R _ T ot ST 77 ;
e e e paan TR A P e
et T S SR e | A o
- n " 5k oo =
— = TS A R AR R RS DAL ) R v S N
— b
e —

=EFHCHN

NO. BOOD929325

PART

L]

-MER
]



B o B s m T i e L S

: 1 > ? - ‘ -y e “.u.t . .. - wee asfan ot . . _ - - - - e - ezt .
L I RN, 2 [ e ? = == " I o R T I (R TP 1T __*,M!lu:f| ks, e Ay
i R G =

1

vl i [ . . (3]
A I R | " - e e o e

., & SUPPECES TS SRS A D S SR S SR QeSS s — -

A o e e S e Kl B = TR maer it et e o

L’A + B .I,|I~,I.‘II‘. DRENESS SO ..|-...m|,.k||‘: iy |y nanicis

[ | = S S - ” — = S -
q.n‘:.l..nlw.”l. “ll.l,n ll.lll*l_lull —— ;ulwl't‘ |.I||..|\“I.c o i [ WA s e i e \.F - 1 3 “,l...l o e s e e -3 g.m~.||..|n._|,||
|

1
I
i
‘I
T
|

+H

|
]
|

S (SENUE VSR SO IS NPREISEEGR| e ey Sy et (IS SIS

‘,

1
i
I
I
A
|

: ; i L, T, o o . &
s R e I el e st St et R il (et i

e T T i e it e "

oo e 0 o

b ot ROl

: B _— -— i S A —
_ [ : - T TR DR W TN S S A R Y (R T 8} ———" P

[ - L R B o S ey e Bt T ﬁnl L e ! o

o e 17 M R L e i o s S o O Tt -2

(% T Ty i ! : _ _ - ! ! %

i na s e i_w_tlmx“.||f«m|”|-|m,.|nwﬂ - - A ?
%3 ¥ B e DN S 0850 RO T K 1 S 0 g S S0 G DS = o
IOA_ 0 g L | gl o) e Ol,l
O

H
= xm-...r.wr ST LR Ll_l_n S

L

3.41x107* M NaNO-

) 1 L, 5 16 0 T ) ) [ U a0 O R . B O
R — T I SR e —i= : : o
| _ ! m ! 2 OO TR 25— T £ L T S .
o : S i— T I o PR ) R Y i et o
i X 1 | J W . il o :
R e [}
T ; ot
1 1 1. T vl !
”\ 'Iq'll* —|
' L. PRI | : i SV CEE W - S R e
i ) S T . 1 () R R e S
[ i ] T 1 i . ' £ & e i 5 g -
R T IR (= TR P D § ' (g TN Hoe W i ! TR .
) 9 . G ' ] i _l I - LIPS 25 98- i '.Il
| [ B TN ) A W S T
280 U I e ) ' L T v
e 5 L 6 O DT T A Y O A
) e _ u
¥ LI ' ' Ul N T
T £ 5 O I T ) T ;.
(IR 7 T O o 5 W LS 25 i 1) L] ! ] R
(i e I DR T )
v i e A g T . ]
e — 1
B e e = s =
T L IR e e A T i ISR T e |TI l(.i<li|.”|.l“ lllllllllll
— et i & e e
! e ) La T i i S e W
o AT T I 55 a8 ) N ) I_l.l.l. ;!
— 1T g ! : T S

L T e e o .

]

R e ey e R e R e s SIS U

ALo

! 15 :
O 2 o 1 S S e AP S

A

LSS I I O AN e i R 1

HO',AIT'.II ||||.|w|.| = ol .|||_ ' L | 0 1
I B | Vb 2 . ! : T § : :
A ! e b
B 1 B R P 1 A W, N Mo
i SR o W55 T AW A v AN SRS SRR G
i : ;

e,

= : RPN % B (T I X TR DS R i P o 00 =

o ISR ) 8 58 OGP 532 -t ke IO

¢|.|..]4-m||.|]”
i el i
Jooon _m.”.,muw.].l

=y ]

-
i

PART NO. BOO93025

Y

N

n DM—SO

=}

PERKIN ELME

L]



E

R T G

[

S bb

L

[

) B

52 T O W

i T
T
L
T

L )

[

F
,‘...ﬁ = L
;WL-__. A n H ;‘ﬁ IW
Nt m !
” i * -4;»-.%. i
* f_ g 1 171 .im
T T Tm
\f KN ; WL :
; | . - .ﬁ
: - o
! g | il HHEH S
8 ﬁ JEULHLEL |

HARH L
SR T En

]
|

TT 7T
T
T T

—1.0

TR = B

i\

N

——
——

-
400

.

3%0

A0

0-3 Aunts

I

T

-
O
=A™
T T

—=0

TR

7700

DMso

min
20 wm|om
4t \0wm

100- \20rm
QONMI

PART NO. PR 093925



S#6T

|

100

530
=
+—

o

-~
0

AU TI

b-3

AT 6}
—or

3-5-43

550

(0]

TC

Lo

Owl Wl

*'t‘

!

|mlL DMSO/

250

~\%0rwm
0 vwwlvm
fom
dit= \Onm,

209700
b
A0 -

BUIbaLO LEX YORR

FE GRARMIC CONTROLS COMPORETION

usa



|

HEL

T

760

S#12

I
™

LF S

I

1

i

i

|(|,|1!

FA T

R

]

8 R |
L) L
il WL

W]

VT T R

T

5

L
]

it

T

1 i)

LI

i
(I

T

1 O 30 T

i

() 9 LV Tl

{ W

LB

T
L
L

]

T

TI7
1.0

T10.8

T

G 32
denendin]
N
e =

]

)

il
i

|

T

N |

¢ L

-

1

=

o 00 )

L ) O e P

f 1

A - B EuE
B K % b I H

Ll

g
I

i

T

il 1

| & 5 |

T1]
1

I

VT T

11
]

FLEE

T

PO S
il

T

T T

i L O

o B

ML

T

T1TTT
L T

T

P S

L

LA N S N ) A
%50 00 LSO

I

PART NO. PR 093925

: [.Onm

N




T FH R A R DAL | H AR T THHFEEHT
A .‘.T....H.H.:.; HEL L TH 11 S HEHER R T R R
SEEH T EE TR RS L A 14 Ll T FEFEEH G RAuRRuaqRanaRasl
~LLLETEETH L ol 2 A L lo| ] ol 1] LT EH lod EEw |||mUWﬁ Q
ANl o T E L 1HH i K AT s HH - @
R R T e 11 L RN R e R T ©
1T T T e e e T T R ; T EpSENEpRAnE| u
TR TFEEE R H L L 2 1 T AR A 1 -
TEA P TR T B 41k T A A e e
R R L 1| q ! - i £} THIIT| o
R ga: HT R
. e H T A A T FEEF IR
TEEEEE R EERETEE T T i ¥ 1 5 LR - nOu
A R FEER R (LR ; i : {SINe AT %i(o
: T ERFEE A T T BE ] BRRREEERREE) TR T
CELEEEEL | R e e LA | . AT THEE T H I
0 TFTRITTR c [ T EigE =
LT A - : i : i A HE LR e A
" w HA T EE A E NEFH N B s B 1] : EEN " 1L 0 WF,.IGI
T L L , i 1 i . iEsEndRndny [NEEW
RN s 1 A 2 = 111 i o0
e L L AN x ; i i RRRNARER IS
LS THom Lo Q L oL L EEH EHE L
T ERTHEEH LR TELF 14 i . AL ' . 9
B A R LR R A ] : ] HHT R
T R EFE L EEETETEL ATHATTTT
R L P DL R L o
P R =T R R e ] 7 , i HREx 5 TR 2 =
-4 L -HH - 4-I - h - = - THNH D v
R R SEERAA RS 8 _ i HIF =
TR TR T LT T T T R et o T s 2
R HH B HHHHH I 5
T ; e b H e EHE B | I HHEEal = =
VR AT A LR 1 11 1] HHHHRIE ™ 8
T R R e e e T e e T H T e 2 2
A ERFER R FREEEE LA A EaE T TR T P e = 2 .
LR T 1 man |k
11T BN R LB C R i K HERy A O &
I o i O b TrHT o SR
1 o R : TP L et @
T 1T TR Tl iR i REBAR T T e~
CEE TR R L : 1 ] 1 ol 1HTE ol 5
L [ T R T T Tr e
L EER A FE R | i NHRAARS REapemadpiday o
4 14 ol LTI 5 =N
AT HAHE e _ sEREEREHRE T e
: CLEL R L L T 1 S HE - 1 menm
AT e R L CdbmA e =
NEREanRnsnl dunn s AR aRd Ku RNAREER Had R
|- 114 i Y
A T TR e (o - T H A ©
A H A R - AT AR / o
u | =:a » = \ {ll../?
TR (AR AT ([ _ | e T LT e
VTR DL 8 . - T T m - .
upnnanng - dunfandabnndid sail LT 1H T R R M.;.Wlml a
THEFCHE T 1 1 3 L £ £ =
deea, e T4 E
3] | : i 1L T R B =
g i = g A B RS H | TR iwvu.-h! A
TR el LR R R T T T HEHT ] H AR
L Le e PR EE L 3 FEHH A L L
E el e e T 3 L n - SHRRER :
JEEREE R R R 3 i -__ ] i I
i [ HuR sRiRE HIEAR 1: NiARRERENNE L
L FPRE R e e e L il S L PR R A A A e R
ay suaNRRSRRRREN AR : LT A HA b
| + : i O |
i THHALE- f %Hi ; A1

BUFFALO WEw YOAR

E5 GRAPHIC CONTROLS CORPOMATION

PRINTED 1N U S 4



S5 Tt e I e o o Lo (D) [ v

e T - L —

|| Jll
Lall e 1 ==
! g magepcwuy e oyl (ar o) (= (et o o Py Vv = i i | o
= e . o Al (B g

o S e e I il I R I R R N R |

|
S— = el e e = ~od | i
— e e s ol e} = e b e ey . o S e e e =
ot e M| e, g =) _v..li.lt". P o 54 S A ) 8 o i ! .
e T T T T s e e — = | i o 1o o
_ e <= = - = == ==
I e S i SR s roveaienl ) ok e oty e B -
oy | i, Y e
H_ P R— i e I B =
| o e A —— = —
o . s=as
pet & i

(,'o‘vi !‘
-3 Aum-t'&

L1

10

00

|

o]

|
I|I|H

i

=== Pt ol o e e B i

e e e e
£

R et e i

- , Lo

_ : - el
: 7

] ||
120 nm 550

bo hmlm\\

100’

R

=1 =
| o
— O
= — o
.%‘ &

L
L
o

Y

i
Y 2

N

il
- e){m

N
T
i
1
§

WL

HALETH

L]

PART NO. BO09392%
[

]

20 Blm|mn
ohit = @\.O v
Ll []

1]

Ll

PEMKIN ELMEMR
]

PART NO., BON23925



x

< F00pvent

1\;&.{ ok
vSs.

}‘;T

% I, T S
s

TR AT e A e

500 w w.\'“v.,"’(

T I

450
o\ik 2 {.Dnm

nnanmaEmmn

13-92 Y00

-

350
\0

Q

20

RN

P

300

taNO,
L,a-

in

QQ- 20 CM’N\-\\\
FPART MO. EO0D3925

PAINT

PERKIN ELMER

N ELMER

(]

-

CJ

[

tJ

(-]



LN S 5 P ; O Rt = A S Ty s g 2 s
; — e mm F s .__-_-l.-ﬁlu;‘mﬁ,:.h-.,* e e e Mt e o sl
Y O ® TSN S e WO 1Y = P BlE T | e H v NRTEET g
LR (WL 0 0 o o B S RS, 6 ] IR ) N OB 5 O 0 Y 2 0 00 S (i 3 ) 8 b = SRS ST i o4
TP LIS L T S S O e o T v e e _ . 5 | i "
L8 ! ; H Il (RES (S E) ) ) S i Sy S S A i o
3 3 1 g i 5 . oy = VD I il ) (RO O SR RS SN [ (i Laelend o ) SN G i e
> - == _ o e s ppe] NSREI) AW ReintS NSO ST PTS53N S EIGECS Fe
et R 1 O O | : 5 | } [ P VL S ] e woh s S e _.M - _ PRt M W) eS8t 5 3 RS -
= ﬂ_ 0 &t S | —T ==k T | E— : ! ] ! !
r W) [T R o SR PR, 9 ; | e (i 1 ufen ey R R, T oK MR B BT i e -
: | s b i ——— B e T e et e S s e
- — B A I IR i il el inSeT N uw.|(..uw o S — R T A | SNG MSPIN S S =
—_— - ) ) 1 T ¥ A : H ' v
S M]Jlm._!llll,l - e llll.-lm T el I r._1 PP (g P e Py ) [P i
e , . A i =1 o | e e b
: _ I O S W BuE AR 5] PRI 5 00 A T e e e s 1 I.r_,u_ e
sEiEEEEasEan IJ”Jil 1 P LT 10 ol T 1 e 4 i ey i e 5 B _...||-_- iy e v e i [
115, N 0 T RS S e e T R e i _ : !
_ ; - . —— m . “ h . O ! SR ‘I“|“Il AN 5T 2T A .—.<|.l g lm T e = ey iv_. L Y ml T I“l'll..l.ln.l., " e
S —— o S L R i s P e i o s S S 8 WS o S L
— — R —— T e (e 1 == ! e ke s e il et fLaa 5. Saea D ]
T T m ! “ = B R f m s s e 57 (e -
i : - . =T i . . : o~
) ; _ = : = Il:“Ux.-llwil o) bl s it =R e O el R [ ot o il o [
) TS i L e K e oAl SONE lopisampne N IO Sl i e (el b R L NOS R S W S SRR AR I A OOV RSO PO : -
| i e — S
e e e L T e s i, Pl e i BRLAEREL ; A 1 e
t s : U ST | Y . . U TN E O ¢ SR A (Y S BTN S B O PR O I S
= : e P e e B =
.... m e e e e e s s e et Sl s el
' L. et s s L s M T = : ] S b S 2 S RS PEEE (Y L.
_ : . “IWIH_A— - il | e L !.I|.,..|lw!|l||.|. N N R g 5 |4|||_||..I|*. i !«ll ey R,
luWﬁw_.-wW;_-.qll BETE N, ol e s e g 7| B e R o e T I | e ,\v e o e -|‘mw ety IR e o] [
= Q= il i T T e e e e e e e S T s —2
] e s i =3 e SYETORTR oW e, - T i e S — et et oA, m P
= L_ e o s s = ,|,||I.;l|-il.|..“-..||.l..m|.-u|.|_...1| . ,“vli 08 e s i i il s %, ) 2wl I O
i e i e T i T A T e I = = o e I T it SC I St SR B e o m-\ £ M
= 1 [} [ . [ ) { [ slipe__ wade — __— Wens 65 T AT L-La I T A N S —
g : i : = g . oo TS NI S S s ¥, P 1 IEEN M £
4 - . X rm—n — s
e G S S e ey — lole)
- a

RIS RSO, | SNSRI L-1. NEET. KA

B e

P ——-=
T e I i s Yo e e il e |
T 2 : i i ! i —
7 T : . —
A R e e S S —f— T,
- |ml — - e e e ,Illvlv.'l I‘III R e —— =y
et ) SR SR TN X ST VT (SRR ST T U SIS IR S
! HI 7 | (RS ) (W7 I [ sl
il S 20k = [ [ -
. \ : e
e 057 MR IR WL B -Hn”n.,.-wllm_nwuH.!,||.i|_|

b —

——— i

e =, I e s i V5 T [ T
X ST e PR SR S5 S 26 19 T S (.
IESPai rgon what FSro i S0 55 ) i

! ST SESIA LA SN SN I EL SIS M N

H l ] H S e i 3 - O I CIS—
: : i i | i I ) | FHS IO 55 s | P

T I i FESvS o e — - PASPRyR P gy i . . S M —=% 4

(B I il A 1 ) el o] AP 1N S e S e i el SN RS ] i e IW -

i [ 5 ) L, ) [ . i L m
4 [ [ ' ¥ T I. i .'.l.!. I o . JREESEE P (o
; . P O AL ] i ; 3 i R R S i ) B G | Y : it Co
P T T T i s R O I ST R R S A= = i — =

L B | _ ; g rmamon et o s e g e
i - W 0 T T TR o 1 Y L 1 v L U T U 5 S ) (o

T
a1 T F

EEAASE A . : =
o 171

S, X I 5

v “ - I - : =1 ”|”||:|w.—Hw.....lnll.

¥= 1.0nm

s

FPERKIN ELMER

S

wit

©-1A

25

PART NO. BOO939

L]

]

(]



e 0 o B ——

T (S e I

T L

v |I_|.|L|I S

— S ,e—,rr T eAl, A e -

|1 ! _ - Y 4 U=t/ J _I:_IL_I._... - - _ L |L! R o e s b e vali.tl.'.Iv.;A.ll B e (Rt ——
1 =~ s = I TSI 5.6 B i AR5 Y, S SOV o =

o LA o5 B © ¥ s 3 ' I, S -
T TR T N A T D B R D [ {357 VBt g

B R o s B ST V0 S T O T A 5 G S| (0 5 T

ST AR S (VS CIER, Y 8 S SN
' :

PERY

500

~
]

I1-6-92

O -3 Aun

. ] - - | BT S, N S RIS [
— — LERDE I L e - ] l»..tilf L A _.l. b Yoy Pl 1 ” I ot AT | £ 1N
) : L R ‘|||r||_l|r||.L-x|..h Ml MILEY = 50 S R [T e 0 O —
N R A 5 . i , g i .
VNN I I8 S A (S O R ST (P .Ll.ﬂlhl.lﬂ. IR !|,I.|!_|i| Sy e e (R AT | (e
3 o : ! it L B B L 5| S SR [ 5 e = e e e —
] ; i T T it IA i i
T i ! T O T N T o T e e i e ) | O g | BRI T T | Tt lm.l
_. T I T v R Ol i R 0 L S T T v | S S ! i R I () RGN T i i S ) e 6 TR i =
L - A e - o R e i -Ti-ll.-lllt_lnanlxl. —-
L ,‘ : A i.l-mhh. Tl 5 . T ) o 0 S Wl D WD 1 e LERS
. ‘ . [ i . 1 L i H .
\“ Y | t‘i M Cal W Bt ™ ——— P sl T Sl T T ey L T -
== 0 I A AN Y 0 N 5 O B S S B S M P I 3 inm
[} ! o) g [N o .y H SN H i ¥ 1 Ed V. i LA B e L
R I o N RSSO P T TS i i i _J1| .Iulllll.ll.._l.wllpl I 7
h [ a2 T WO X T ; IETY T A 2 ~ g i ¥ g i
: | e ! [ | FRECHN . ' PR M ' . Fa =¥ (O T ) VR IS e Sl e i D
LN T S T A D ) N 3 ISMAOSCRSSA Nt R I‘I.||||L||.l.||ml..|t - A —— SN e : I
B e e . TGN Sy T o -E = e fomy s i s e e =
7 B A e i W W ST o e e g ) R e ol Loy
i

AR A T T VAT O ) (8 |ﬂn. s -.;..nh-“n.l‘“lﬁllh:l.,_!l Tl

[T,

3

i

| gy b e

.I'..,L.,!n e P 5 IR T .,w. el S
_

I

]
|

~\30nm
[ ]

bo V\"‘\/h‘\;y\
Q0 tm|min

Slit=1.0nm

)

350 500
FART NO. RON93925

. A10

l

1.2~ OME

)

02

0

; BT

—— i H ! pR— A
S5 SO e B, - P
o i | i

A R 1 N R L S

{

l

L

"Gy

n

" Sa*ua\‘r)i ted ™ Na N
[]

200

[ $ RS Y TP 1, [ N | - .l..m‘hf ez S by _‘IT.I!..llf ——m e e

Pt e, e ||‘41|.|||Tl.11|.| = I |

sl | | i

[ ' ] {

J & i 15 T L R -
= I e o , — (B I R R 1 0T D 2

[

— T BRSO 1 : ! ; 0 . 55 S PR DI 5 W S S e e T O (S USSR TR 1Y
s T i

FAKINCELMER



e e ECISCRBIE Sy K= 55

[ S SN A S (SR 2 S | T W I

: 4 - ’ _ RS S — R S ||.|.L|:;I s
. L : 1 | — e

You

ARl

* 1 -
S TS i L alEioa i —
T T TR T -
£ 1 143 vl
) JEIR i ! ! I A R SEALIS! . IR, RS ) TR L e e TSI (TS 7 (Rt AN (R || (T
‘ [ o I N R L I S ! 0 U VTR | el SR T G R 1 NN 1 I R R T i ¢ e 5 S T
B 3 SO o {E WEER S IS TR 8 =] o =l I.|&II|I“I,I_.LIII._|_| i 2 e T, [ L SO | T
- - 8 R B R S ' 5 W ot S 5 B 8 W ST s W : W R (Pl o Tl | (R
| . T 3 y W__3. e f_tiE | ' }
T T O | T vl Sl TSN T (R ), B -t S RO SN T (e | [
| ! [ " o= T ! ! OIS, W i L R 5 0 ;- : S : N ) et | BN
T ] MY ; I S T R 1 o1 | BT o] ) () BSPSUN | (A s ] ottt i
) : () _t [ [ sl e ) I S S T S TS e Y (S Vil | ARl (R
T ' ] 1 | v ' .

| T = : | 1

“;O b OY\‘“

r

. L ! [ i ]
: . L ; R . PR I R ] [T G (it S el S == W I e 0 e 3 s TR s
R T ) O S T AT ) e T A i ) () SRR 2! (0 NG MR T VTS S U N SN PR TN R
E gk g B  TRLHE e 4 A i ! ' R e : L ECROI] RGN T (DR TN A T R i Y <
: g e : i L

I, e o Bt TP RS PR

?_ biexﬁy\( JS.

200

L : { ] 0 i e e e S e PO s R
: i e TN T I S TR ; T IR O A I L A ey e e f g
: B R b P e D e e O S
| U DO (! 1 (g 1 s ”’ H ' .l I l||LI|..l|V|II'
8 e A A = I _ ! i :
L 97 | | B | S T T
oL TR T o NS A 5 ) S R B S (B e W T T | S ) (e | [ S|
i | Ll ~I|. R B o 1 | ;K (T R )
T 25 M T RS T, L Pl 115 : (5] TEF I e - : o
{ ) i i t H v ol \ R .
L ey i | . i S | TR T 0 O T A | T DRSS T AR TR ek —"
o) L) B B 5 Bl 3 0 A 5 0 6 Y SO | | SR A
T o O R R TG L A | TR0 A0 F : DR S RSN M
i 2L T O 5 R T 0 5 Y A Al . i I M SR
— = 0 T B =y Y ] ok
PGE & SRS Se s W SR TN - e | IR (B, ™ ! B I
e p— e e 4 HRE SLETI Y ST ) SUESSR R R I e, SR ER ST MR SR
"h ) Uk " { : LR e T W I R T [ |_m = . b aimityel
g " ] 1 5 i .
[ T P S el v e o o T S 0 316 e —
! O ) 7 3ot A e s o5 R Y e i DS it L PR T e
e e " oot s b be s L] SR B VL S . R PR . :
{ (I} 3 - i L i i W W PO I
i i TR W O B B EANABR e T |-w+.l 5 ] s | {oits e -
] IR I : R ; ErE, e I e LS TG SR T ]
I 1= T [ (A 1 3 ™
N B I S e T =5 ek i _ T _J (NG

- —- - , . s 3 } Ql!ll_ rO_|.||..L|I.I = |m T - ST S Y e e e
T L I O S 0 e B e e R ) o T 1 i e e il s = s i A R T
i Ao T = EREE R R LI AAREE R _:!Il e o i =Fe Y _ ==t T e Sl

PART NO. BOON33I2!

\

Q¥
ALL [

]

- \‘\Ov\.m

[

]

PERKIN EI_MER e

L



- : : | E— e adlE 1 el e ol e U e S A S R | SEE S R R e g | (e
Mn.l,lrul.ll"+ I,..L.illl'lliul_l SR T WM, WA ] 2 _Hu.i....nr..::l.llM_. et > (e e S B T D g LR s e i
S e el ..-.Hﬂ.ll!un_wtllulml : i . Hlunl.i_.isla.!..Il.ﬁ-il-.”--li._ e e T m— —
e e e & T — ——— T e W T T St e ey S
it RN S S TP | I ! 3t N " S VS SGAPSEN PSRN SO S 4 SO, JAF SELASON TS SE: (EPNSHE (SR — - SO S O LI S S———
i T v T L RO JOMR T ) PSR A ) I SV WIS VR (TR AN o G T A I 0 \r
o € SRR e Tl S e 5| - e TN B 5 1 A i 2 T I, N - Xy q
O W A ) I TR i i i : i i 3 i 2 2 .
—y — e e T e T e e e e e ] S e SN
S I 0 TP ) ' L oL e —r— (RN - —
P A o I — i S 7 e m e T e S e o e g
R _. e — e b e e e e 1 ; /l- - <
; : : NG i D N 3 TR ) (O, (R Y| T O pESE EITCL - TN T i) (SN I N U (e | =< “
i Fa 1 ) B (| ] AR [N T T D |m| PSR R | A ) NN RNl I
i 1 . ] ! L 2 ® SRR RGO WK, R R SR AR B WS I =z |
(.|_||||_.|_l,“_ul l-_ﬂ.-nln_ﬂww..ﬂ.. ——i S B SRR, 15 BT O STE [ WL D) Rt EPEON I s 7 D e

o481 |
A0 vm|tm
o~ \.0 kw;afu

;\r\: 0.25 nm

3c0 {0 v\h\[h‘m

- 140 am

PERKIN ELMER

100
L]

]

-]

|} a12

R R A W e e A, TN M S8 T (UM (L I IO X

X L ST R (I 0L s WAt (IS ST BN N A ot AN 1) GRS T T ST I e
H I : ' e - o ———eem o
Tu ELN (il e 50 ! 1R |_l:.lxl|.|_lh.l[_|“|q|r|.l et i I_I.l.urll T .M. e B P T ce e e S
— : | f i : Ia]
) . [ (e e S (51 vy AR TR Is - . - e
T : ! i (5 I T ) x__l 58 1 N s 4 1 e = - b H S
} Y ELW ) ! TN P g oy i = . 5 = = i e
A ST ol o S 57V 6L | I i TR e 18 S e e ol o) u e & A s i
Tt 1 2 . ! R | i L
TR f Tl e = BER 72 [ i S T oy 1 B 1!_|||||w|.. e SRS AT W
O B0 P T 3 OO I 0 VPR L 30 A A W (S0 i B i S
S | ! . [ ! & TR P [ : S RC IR 50 T el ) T M ) L TN, - btaesllially: o e L
i g S G g 3 T T b e i 3
O o o ] : T e S I 0 S L B SR 5 P O FR B ST [ e o e B ] L M) AT
) 8 [ : f Y P I (T RN T e e e R _l..l.J.- N B o TR T
o : 1T RN W i “ ] |r1_lwn_l.:wl+_l.x._i....III.F*,”J..fi -._.IIHI.,_:.IHI_l__l_.....I,nl.:.Ilm..lr it et bl el L R
i v i S . : I — V! O 4 R T AT SR A e 0 ST | e TR T ) [P
R A ! Bl ] L1 ! 9 S __ I .I_I.. SN AN SR SR ST, RN IR § =
W= 7 : _ I d LE y-r SESRES o W ORI W T e [ | EOERE S, | . e e e T I
oo B i ; = P o AT I I A m | [ oA Joi ) O (7 EE Nt | W et T L0 TS R L e e
) : — 0 P o T v i S L et ! LD I 2\ TR Wil S aisiia O

5

BCO9Qz02

PART NO.



_—— e e B G == DR [P W) (PO, 2 = e T O] FNS [
P I~ 5 20 o M 3, e o i & SN e m.u_-u-r.w-y._m PR Somvioed s, s A 3 lgerwi -t Mg sk i
| R Ted R oL ST AT ey i M T MR e | (SO0 (ol vy e o SRl 68 P i S i e ot

. : r “ _ S _ | _ !

5_ : Jr il | ot
* w & T : LTRSS a0 ML YRS S VNG o R W ol SR

= T I I CHL — e — e —— ,|.|||.I:|*I.I,l-| e e

1

o ! ||L|| it N —— -||I~lll“l.|.. TG, D, (] R e e R e i R I
s = — : . L d H : : . ; | j
e e PO YL B [t 2 5 R 1 . £ e 5 HT % IR, O o < e i s e
L T I T M M| A ST PRI W | R S o T L L R TG RSSO (FYSIREOE BRGSO N TTEO T S WS TR O PO S e S R i
— H.lh_rulli__lhl.llwl:il!il.|..| i o e e it e et i, YEP ] ,4.,.. ..:i-w.i — oot P p— _ 3 ¥ ﬁ._:«:_\ Frrgies &
I e e B . i (R o J i M Y . ¢ 5 A ..l.._ T TR & ) ....w P ||“.I.! e g T P ST - R P
e e o RPN T N AR T .0 O e ey L T e, T.I.JI_J;I_ IR R R S S TSI T R SR U 1T
—_— . — i - e ot et et e e b it o e e SR S [ p— =
nE . _ : | : : = L.i ! _ ! ! e e S S I _u 5 S e ._.:I! e ] i | [FEE T
L i 4

O SO B S o s
o L | ”_I~|v - _ ,I.ll_lll.lu+lww.m.

) e PIFESIEN (SRR RS RN TN (BT S e U ST SO SYTSS| S AN (PR

e s FO ORGP, T (4 SO X -._u_ L T S e geoON ! LR, o) T et i il s JrOx

PR R A e ] 5 s e o pirmed) SHEVEK D 7l B o g e e g e ot

- L CHRER I I o R, SRR e SSRGS, T LR R T e e = I.;!y e i e i e e e e et RS WO

i ! i

i _I“.. L - = =t e —_— —— —— e I e ww.uulﬁl!H-.*.vr.L!:_:ilf.. — O

B it ] B Rt

|

PR (SRR (S Ilh.‘!|||..~..l —— e i f——

(I e i o e e | et o e e e e e o o e e e et s s L Bt

T

e e e S e e e e =E

|
l

A RARE
|

B a3 S ki T e e Al e s

e e e e e M

—— -

= 5 B T e e et

_ .
1 (. PR DR | E— SR
L

300

| e S i e o O R R P s oo
- : - I ) S : : ] T, S S | N =
S e o et s el e e P

S T S [N W _ e TR, ST

e g e AR | bt

I = —
= e - o SRRSO AT e SR S e 2l —

B - v [
' : ) ' . s .
T o i T el L ) LR, G Gl o —i--

? Ty s, S S SR Bl Sopl (S S| S _. 0 S
I o P o T oes, - s T il
_ ! n < TR et e
e N e e e 0 P Y T S
— — i _1| Ze = -,_ﬂll e e R e e e | —l 10
SN e B B | it — = .III_| lsnl-.ll[.l..}llm |I.“l.|l.a
. —— e R TG [T T S = RGO R, M i 1
- | | Sy | S e, [ sses] (ST (R, [ (e S ] e
} ; i i i ! i Y TR }
[ e -_“llll_|.....l||hw._h|: BRI SO o) [N [ e A, i
] = " T “
N T 1 .
VST S e et T S NN | o Tl 4D . i S
N 4 U g P! POV L) R 1]
= ; SRR STy S T — e e
: 1 ! O H ~ J
1o i v " . = o
e ik . —m = e Y )

SRR SN P

e S e el

el

T ——
— e .||“|.||"||1.I~|| Ilu.!l»”||..||, |..|.”IIUL|Q(.!J| ——m i mm gt

f . i i

i e e e _mv — b .,|Im|

.|].I._.ll,.|ui|.|.|.,. L I.l.nwli“.. B e B i e o B i b e e | S SR ,T |m|| o Ilhl.,ll
P 55 0SS OGRS SO 18 TATSIN SN N 1o SOl . Moo ot st eono ot WO et it (b1 I 3w s (s =
— ._l.lﬂ(mi,..“l;.n_lf: S8 I AT O 9 T N L) i S SR IM PO SIS v o _ |||||| B it e o hss .W- T i e == o
i e 0 1 o e T s B S U SRR IO, A o A SNt s TGO T £ MR e Ao L P 41 P
i M S5 Ty ) 0 b B Y 6 (AT | SELE] | : — T : e i

| S T 1 TR ] [ O N T |

T RS Y e =7 T, !|_||.:.|i_ e 1 b el T (P
| : o = ! RSO | R PR 7 S O L S RS TR Rt e V) S S T I
RN 7S T o e [ - Wl D 5 OO0, S ] [ N PR S SO0 .-.* e e e e e =
R — |T1Jr,Ll_ll_L...I_| ERS SR S K REER e r*l,|l.. SR A e L!lnli ;._l.ln {= - e L N S
| f i — N N, = — . : R —
N T o e - _r OO lIuTI!.I.!.llt e s | e O M T ] TR u..hu.””,u..lhw.um‘HHM.M“. i 55 A

PART NO.

]

|

LMER
[

THF vs Ha0

1 A13

RN

'__J (

- \.0 nm

bo nm/min
0 Lh\’m;h

0-3 Aunds

sl

]



- T T e R R L - ] T R SR S i S ! _ S 1, T
[ o i) D i vy et | Y TR i R [ IR S . N ] - e FEAEEY; S I
3 -4 .h . - L : s
= T« i Fl B i T s | | gyl | N ] (NG e e L TR
— O e (W R CHH S T | B ,| 4 t
TT 11 ¢ B 2 ) (I S T, e A e e [ | I N N T Tl i = |
oy T it} _L ULk by b= | | ' =G | | - . ) |I|I|.7l|\|l< e LN |
—t | =y & ) i T ) . l.u 5K ) i L lll[«—l. B i | G P R o
| O O LI T | 3 R T L, [ TH) — AR |
F T - (T I . T i T A | s . =T t UO»

184%

-

400" 190Rm

WO ] m
20 Cw [min

i

B0 “a\l
W\ g)_*\\w

InmEnain

S

- ——- e —~+ o e e 11 e e B =
e B o e e s SR e el il - g
T i s B e e = e e e 8 R A Sl B B W R s M = <
B R o : B ] S S | ERUR A i S L L | SR SR — &
[ [T (1 (B IS T A [ A TVl 5 L BT W A L (D — M\,.v
I i | : ) . | . 3 T h B o " ! 2
i I« PO _ . T AT . Lo 3 _ <
I e : T AR -—
R e S N O S SR SR ALK i B WS iy
— ” e e e Lt —

= : = -
K 1 v, 7 " 7 |
{ N O | ad [ ) [ T R i ! " H _ . '
0 e (I T I VAR o7 Lad L = SPEREE U Teeew sl TSR . SN (P WS N B i\.r.|ym,. ooz B v
i CHECR W O S | S ST AT ) X S 1N A W CERR S N RO L NI S .
=i ; I S I S W I S ; 1 LT T St T = = .f
(I p MW L BHE AR BT g e : 1 i | £ e : : bl S TR VIR (AT I il it /S | SRCUUNGSH | QNI SRR S | E————— (A —
i i ; 7 ¥ : T RS 1 il e F T N N T!\i%kirlrrfhlilk
| 5 1 i 1 { |

(TR Ny [ S v T
. 7 T (il s . 5f.o—tiilays I (TRl
(e R R R N il P L AR Gl N *
i R § o : A (o I T S I (e S|

o i gt S s ‘_HU__,I%H_MY-L-!F%:I

PEMKIN-ELMER

0-2 Auwds

shtz LONmM

] a14 |7

N

PART NO. BOO93925
| ]



L e T “ - TS Oll'll.l...!ll_ll!l; S _|l|..m||| 0 TSR PPSE Y, o (RN [P JE————— [ PP TS (e . —
(i ! i L : Al I PR 8 BT TR W e S iy oo womaBoo el ool . 52 1 S S R
e . T T R OB O O |1||||q|x|“|- IR, 0 L ) 10,190 02 ¥ L L
: L i S TR 1 P S 53 W BN ARG (B 58 S LI SR A LS S I
: T 1 T i ! v ) | \ i =i
. Tt AU WRET: (W R TSI e x E Lt L | ' ! o}
J o, i 5 1.2 ] T 2 t e —
2 L0 . S O ) T O 5 G 0 O s i, ML
0 T 20 2 VIO L O N MR S IS i ) P -.;x“i|n|_||(|.l.|w On.r
I e 1 0 SRS, S i ke e ik n w memcr -
SESEIERTE S LB S SETIRAE [ON RGN e s
e — N L Y U /G I LI SRCLINY 0 5 S N 0 S A & e
= i .4 A S PR M 1 Y “ i S () RIS TR (R 1
= I £ RS P9I Ve i) TET 4 A UL B0 ) 5 TR P 4 T 1 SO T

.I.l.llulll_ B e I

¥ T 7
s 5 e WA ey M e e e s oo
B A0 I8 M O PR R T RS R, =
R ol £ 3 e . JEEN (o sf——
i.I! T A ST T T 1”1. .. o be e Befil B il LR 1| abidlads Sh= O
Cfes 8 o U T o O 8 i 9 R TS . v e |
L I T ' ! 3 | L. ? 1 e
CEitH N R EE ER SR R N P A S R O O S RN

i

i

ST, T

1

R D IS

A

|
|

3100 - 140 vm

CETH

S, HINEE, SN - N lu LIS /

N e e e ]

RGN i S5 LS 1

B S B0 ) I i

w3 e, Sl S O S

! i
All_..ll R, R

R

PERKIN ELMIE

|

l

[]

[ ] A15

[



i, e 3 R ! ! i ) AN WD A S, SNNEET o el N L I
—t e — 4 S A A I o 51, i T A TP MY ' N Bl NEROI 7 s R e
U 5 0t S ke i = s 57 4a Cru g e 0o A ) S SR B AR, VR T ) B
“r - —4 ey __ S e R A W . Vuf e T SR Bl R G H {

w i ) KN I TR S O G e e e e e e e
V)] [ S V i R ! o) T, o TG Vi S s Wl ) e ! PN e T I W

i T 5 :

QCQ,{'OV\.\-\“(; \e

i | . v = e : : % : e 2
g T BN s i : 7 S ! ¢ 1
I_lew.lflxl|»|..“I.|l|_|ﬂ.l|l_|.|.|.l_L A SR T S 5 o B o e e et il e e histias B
e : Y ik e G Jlf'..anllnlll W Y 0 TERONE =l (S BNV, S L = MR et (e I
i T i = R = ¢ g | =
# O g ! Sl 5 5 T IR S I (e VS A - I TR A CRC Y S S | (e X S
! [ s £ 2 il 7 2t I | ) b N R O I ST YT | and- S xwﬂl S N (G vw._lli P e
: g i R BT O RS O ) 28 A, T s s T T 0 e o) .__..| - sl L1V W= ey (N
T ] i I NS SRS O N AN ORI AL IR L P {1 - -
SIS L L S Ny ; | BT = i e 1 i &
: i i L N s = S 3ol e — <
L T A el Al SRR 0 IR e AT ey W TN il | LRI B S N G N T A G DI TR S i S (N S S i W
L o, | i ! il = = | LS S L 8 retatates B
putod i L s (. PRSY SR ST e AP =Sy ARSSC T (R 1 R = sk ae s = - S
T . . - e e R e Tl O o) e, i P il £ B Noe a2 o 8
I ¢ LEROR | : T ! S s A £ e e ‘...||.l||l..+|vlﬂl.|l SO (SR MBI S CHE TRy (oSS ! S | N A LN R e
tp e ben i VE o o Rt ] fa. e I e o _l|||_ T ) e T [ S e T e TS NSRS 5
i S B B ; t i e > AR Rl e S xi..n.,“ifllllln e e .|lex_.l!|- =%
N 3 B o, i e, | I_: i . | IR ...Ll|||l...I|i|_|.|,i!_ PR i sl SO . T P e
R i L . Ci e e ERE T Y P SRS (o nR T R SRS B el Py B LT Ol AT T (LU R S Sl O R
B ] i T T G 0 0 A I R 1 Ve R SO I S o B! SO TN
YT % ¥ 1 T . | 9 p § i ) : .
i v | { 3 “ 1 S e e e, e e T L i S A \ma
: I ! T S e I IR T L P SR OSSR S
(R S ' L L —— i : < . < S S vt S L “.. | T 1
b ST Ch T N 0T S o 2 N R ) (0 1S L I TR NGO P LSS T SCTAT IR (O S RSE € SN Bt B W T oA
. N - £ 362 P 5 B ] AT SRR S R 0 N 1S S R B ) o
i i i AR e 1 1 : | ! L
TR PO s 0 I SN Eol : I Tl ] : “ :
T = Sy 2 R : | ST EE A, 0 Ve 0 S (e e U o SR fe s B . e A
R I T 3 SIS I T ..IT_lplli | M M ) (O ¥ [EV— TR A SR ) 1 L [ ) o S (S
S | 3 = : S ! N 5 1 : H : S e S TG ) WS R A 4 S 1P e (T
— N i == T I N (o e ey (UG [ A L Sy (MY 37 S - S ;
e i T F () i 5 5 | {0 T S L e i TR S LT | 2ol WS R G, 1 I T
: Lt : il o] i ! ; Lol e e e He e - e = o g RS
i , il ST ; o Rl S Wl R E i ; | !
i SO 1 N 5 S e T A TN A I S (e £ B OB
» S i ) e ATt S )
. e — H ! | = (NI i
T (RN o (o g o S I (ST, Je S S| P o = ]

ST, = S 15, SRS SR S S R R R T PSSR S e (T RS Y S RS S
i ! - ! |V {0

S e D e e e R SR s BB ST S SR Lo i S AR SO [

e —

! — . T SRV 0NN (NS, S (N A _ S T ENCCES SR
- e T |lm_l<{|. IS, (1T S i 7 o g | | R N o R
S S et ‘IllHﬁllllu A T T e ) At sl ST T T (Al e )
i ST S e =t E R (SO S TR T D e (SN T e S ) S =
i T i ; <
S e SR (eenn R e it | of, s el ekt o & SRS
4 [ B N / L i — = e ———— o0 G ) (RS S| e e I /T o LT | R A
S B S s ISR N SRS B et BN S e (T I ) i | [ W B (VT W i
. A el 4 s s e ce' — _ ,, R~ _ i ,, ; _
N e o e e s T e S ——— e e e e e S et
Y o L (Rt . : ] T I T s e e el b R R SO e e S e ©
ML A i ] PP 12 0 P TP P } g | e ) 2 ! ls_i..,,l.ul..* NGV RS LY i STl .II.J."I...._II|__...I..I,|I|.,
T T " : ' 5 - e
i ||JIJ_|“.||I|IL_-_' i , 15 SETER, e w T - S R SRS i S m
L I SR o ) I H 3 e L e e e s....ll”.._ I ) -S| T LA
.|.l.|.—|\1. II_I.[||I|||I_T 1||.r._.|,.r(_ll\...l.,v N —— s .|.|,|.||"..|.. i : 4 3 b i # S-S I i —_—
i : £ ! N : i _ D e e sy e R s | S (v O P A T
S e b s SR PR 200 ST 1 O3, N B st 8 s R e i i S ===
L o5 3] - (i) 75 L R, IS iy = {13 o PSR 0 N FI Sl | 7l — |
|”,ml_|_ I= VL B (v (B 0 S PO VT P R S S e _! ; m o ot S I SO o R —
g, 2 i =1 L 1
—_— L I I——— N R [ T SN DS S FU i T S i - — -
'

LI . : . . . - i ! (R S [P AR onpiyr. TENsSORNITE, IS (S-S | LA . SRS | SV, S N —

V[
H,0

PART NO. BO0O93925
]

Al6

n
1.0 vw

-

O-3 Aumuts

L{OO - \6\0 nm
Lo V\Mhm
20 ™/ win
shik

]

-

-]

RIKIN ELLMER



. PRI S 1L S 0 10 X S S c; SSISS 5 I O VS O U 05 1 O VST O S AL U W ol WS v e ST is SR R SR o M B INCINEE Byl
K (P | fe ..||.l||l.|_|||.IT|.|A..*||\|.F et e S ] et LB
@ s o= i oo | Eoened oy ew s DE e e pORES s ! —
Y i z 1 s 3 3 1 ‘ i, ] ] .
o —a = BT S A S 8 S S o A SOSRPR o  AS u RE S F J
#_ } | 0 > 5 ol . B _— i . ‘ . S S 1 N H ATy & ] v . ! . - :
S. P ol - 1 G (S IO P I Pl S N T TR et 0 T I LTI W5 [ | ESalim DR sio T i i T
T R — O L A B | 8 B T I ; i A ; i ol ol g T -t o
e, = e e o R e o i N Vet = e b s o b i g T Smgey ey B Y I s s T "7y T A b T 1.1 E
i —— - ——t e . e " e e t = _. el ——— O
_ Pt T S i ; el R N i [ I 2o 8 T [ " TR =
i & R U e e ' HEEENTEENEE HEE L § AT R i el i ] st
= ..lm_.Jl.......m;...mu_\:__ e — =4 T ; {7 b T = =
T i e i [ e ) { o, Tid T . 3 v i [ Gl O & o)
s R : e e ] e e « —
Vit | . o T 2N . 1 (0 ] . | | — i | i B
O 3 | i I 4 ! 4 K | [ §5 .1 1 { . 4 ] | { g gt
T £ T WS G TETTE ) s 1 T T ..llmlwllul ST - o . | (I Gl g [
— y e i S o e ot W —— i i s e s = T e I > e e JL|
{ — | L - L1l — o e o ] B BT I '
TII - i i TR 3 1 - 1 |“ S TR W (R o, .*I O
T Rd gt Ac9.y § g BN § 31 ¢ 2 O 1 Y i O R St (1 5 B s o 1T N . Y T
H T | 2] Z | S o7 T ) i «
= : } 7T s - ) £ i e
T LT Y e - D i ST o [ SN 50 R ST o, STl g 0 TR T T S T D g | | S
fat=1 = ; 1 i T T T | ) : g e
s il (T 1_ | Fl g ! i C T | | | 6 W lurx.-l_ll. A (.lllxﬁlf.xlv.. = I_l SERTT fol R ki e
il 7 i e ! _ oo N e x i )51 1 S TN [ || £
’~ Lt . Hill) Ll y e . y % i FLy I B l T T 1 y \ ] :
i I X T N S S T VAP I TV AT B (AT A PPN N — : R R A ) |
o I e N T R 1 ol i ¢ E f _ll” v, AW L 1 ERSECTE ) PTG I TR 1 N IR | s
{ ! i (M S R Y N R s Tl g A = L : I T e J O i BE
g ) O 1 1 1] () Ty WhEE iy g g g ]
D S i N Y e O 7 v e o 3 3 0k 0 ) s ALY 0 0 ) 2 RO e I e 1 B (508 A 0 DO e b e B [ N ) i m.,
— L T L“ o = P il 0% ) [ ! [ | G B3 | i P T I % O VP DT ) M I 1] [
P PR 5 O [ ) i 1 | AR ) 7 =T}
“_H,_W_ _Jmh [ G J ; e “ ._.” m.Ll_ITI._. T N S mi BE Enl el ftmer i mrones) | oo G
W i 1 T[] i (0 S [ it L I O 3 SRR 2 B BEAT] RTINS o i
A ] 7 o TR ] R A ST (e Ao b . W S i W L R g | [
| el i j ; = : " = ; T ; T
] 1 O 8 O T ol BT T I 7 e B S e ET N T e R e S BT T S SR T e ) e e | N
T TT i : |_L|I|I ~ 4L|m & T Tt T P L AT P R T AR 2L N L T e i ILIII'..! T
LI s i RO H ] L T 3 R T S RO I X e IR LS S T Bl S (A e | S |II*‘,.V .
—_— e R ; ; S e S B o i T
A A Al | v y= 3 o O F = ST E W oY T ? o
S I SRR, e AT 50 BN 1P 5, AN IR A 2 P
]} Vo i i i a—i=s ! = (SN ! 5 _m||¢|ll PR g
T, [ [ ) i o i Tt A A i i
| e e o
: (o T e i = . &
T - a5 Ui sy e 03 el
! : ! ENPEAR] I rR: SISO, [ !
et -——— i - e
- v T

200

A 2 e H i TR R

| : . ) A — o -
S (NI, B S Sl 5 N o SRS 1 (SIS L. 0 151 SRS S0 VG S 1 .= B ' et e & B,
25T Ao 61 1 M S0 1 O 1y 0 S D 1 TP ) Ly L A VA R Sl Y S 4 T s D a N
] i ; R N i = : i i r ‘ -
I L e E) R — | IS D (RS L LSS [Cpls) I A U L A et it ! \Lf ceaeaig ot S T B2 PSR T IR

5, | { i i L
. ) = s 1 . Y i ) T F
e = o 1 . e 5 P OB A AT PESIM s RIS e 5 T ALt o SO o 1
o 50 ! =) 5 | 51 ISl 1T B T IO (B o o DU (S5 [l A I O i !.,la.u.-.u.u Iq_ |,.H|. HHHHM_IMJ- i,
U . I B ] i} | fr= [ 3 Rl ] - _

T TR MO e 0 1 S S ) B I s s O o U v e e 0 o ) e, (i, . i o W o T ) (0 R
1 i v T 3 - H i g | T s i S T 7 N
_|“|_¢_ - L L —_— — A IR TR I o FETE, RN Pt e o B P e o T LR o it a | ] D “ = = e Jl,l..._nx|A
T i I ] R O "% T T 1 T o i 1 o | TR ) a..l_\...l..l. — 5 P |n|.|q||| l.‘l.ll..l.l e — d— -

] - FTNLIN 6 RO U 1 O I 5 T O e S 0 s ey e R W R RTINS IR PGS ) )
— ey it b1 1 |[_..-..‘l.|.._q||nl.._|-| e s +.. S TR ) P S S T i A e

]

]

n
atetonit le

Na NO\.
I-MER

Satuvated

Al7

0~ Aunits
it = L0 nvpemkin.

o nw[win

400 - 140w
2O Lm [min

10 -4

L]

]



o ey e ) . L . e 0 o B 3
I ) ) e e ] 0 S P PR S _ ey
5] 1 WEnE iz nEE 1 L P s s ! i Sl
v 1 H v i i
4 EEaEs : IonEsnE mea o
i —_——— e T TS MR SR o N
: — A s W 7
Hrbe _ s o280 W oS i &
(i bt |||||lll|||ll.|lTi.|I.| PR 4 B 1 i e S
h | 3 v 1}
1 ! : o TRPIRCTTMR AT e SEEE v
.< = il g e et |1....A\ e
ol L et e | B - B PR 78
: = 0 — ; ;
S ] : = i ok

b

e

FRCHE VIEAS, VNt I WL
e :

WH\JH;TJ

N

e M S S B B B P G 1 1 L e e e ]

(SO et T i RN ) S &6 SO
(ST A T } (" faa ]
T T W W A O O e WL
5 (T ¢ o) . o : i SN 0
R ST W I (8 7. 48 =5 W0 B ot O | I M O 8 15 D T AR A TV NG niln
i T o 0 N L T T O T (e AR, v | ..IMA

i : L 0 O T L T N ] R AR e S 0 B ST e o

v i ] O . - 8| 375 |

RS T D | L v 7 ] 0 ke 1K [l 3 : > I = ‘
R e T R A B0 1 T A SR W o AT T B e e [ 18
O B J, 5. bt s T R (B T R ] T D
i [ SO . v | ! 1 g g : (ol i P
—=| ; T - — ; { _— = g e e o ] e e e e e e e
1 i ' )¢ { o Sy ek f B ] 1 e . _|||||||.|'"] i
(I - | B il Tt 71 i, LY ) e S S
— N ..._||..,I.- SO TR =t A RN 5 X SO I3 1A il A e 2 M S e DS |
: T —_— — I+I llul.iAlllll s e s B e S
e o UM MU PR TN SN MM SN S M N S A
! : e . e i oo e -
. : s R i (O P VR £ 3 ) TR | TR ] CORUGETNATG (2 T T T T e
T i ) S el S, 510 e I 1 T 2
— i “ e : ——— i : = | i | e i o
o | v 2
e L e i e
i ' R il i T i
g iy * = i e =
—_] N Zic) ST IS S e IO BN
J I : 1 Pl L L) S T (KT
. S T

2 10-29 -92

DMF wm. Hao

——— . o Il.nl.l.um Ao |.|.I_3|u|,(.f bt et R e e e

e @ 4 - AN N e e e e S “ : =}

R = T PR TR R ) R &

| ST W AT Y | [
s i B IR U | A [ H ¥

} 3 A N SRS SERSUE SN SN SN AR A o i %
‘ |

T

) S ) S—

o A (R ST I I L T It_ RN 0055 S SO 1%

- — e ot erns =t A..J..l; it It e

1

]

<

¥

i
T S O S N O o By S N A |

1

R R 5 o e e S B B a3 SSSEars, Scumries e o e B i e B e e

BOOORN2S

FART NGO

A18 |

20 Cmfwan
it = 1.0 nm
O-1 A wnk
2l

RKIN ELMER
]

E

500 ~ 140 wm
60 W [rmin
P

L]



W

!

T
1

ij[\.

1]

S{

D = =
i - __h B EiG 12 =L nE
1 i 0 . A8l 1 1
P SafaRemaRA g
| L1 o] ==}~ - Ui
B o T ] L
1 i1 N T : ESK
|_.xTJ H+ - ...I.._l__| - = b 1 - o |
i IH 2 u\x 3 el s
] " 1 ﬂw.ﬂ..ﬂL. . 3 0 1 0 O O -
] J 8 i_:_| L .T il ok i
o I R w Co NE
EEE L NEREEp RN O 1]
1 | |
! @il ) 1= B I T I
! | 1, 1 FEEES ] K ¢ £
1 {
1

|
i
4

A

'

17

r

|
1

(O R

|

|l

1
LI

|

H- s

——

S

400

A

AL O 1 I B

o /59 O )

I

1.0

0.2

T
[

|

A0 1 |
| {

; |__JO."‘

o i «-'

:

o o e

f‘»[“r‘.‘r‘]

N @D

B
j§}_0
4

N

T
] T

|

&2 &

250
nim

L]

l!li[l-

8

N1

L 1
-

Tt el
Tt

X
i
+—+
!
T

Rmn E i T NEENRSR
1 Ja bl 3t i N i H- i b (o

B : o jedsk kg -
- COT -+ EasaumRaak AR ps! ]
T R Ht axs 11 il A
I = : r TR T
. T i SubER A NAA I HH HE
i - K o
C u RESEEAN N N GH% s - TEE I THE T
o i o : B SN} 1 H

V- 20-3

330

200
0 -1 Aunit

b0 | Wmin
QA0 tmlh\iu\

209800 - 140

‘.OV\M

.

sl

Al9

.

PART NO. PR 093925



S 3%

L

—i

. -

11
|
I

N

Lot
|
6 |

=]
|
Pl
=]

|

P

L8

-

=

ML A

500

———

[Tt

=

S R

&l

+
t X
]
1

=a

s I < :

! - B 50

(0 | | i

- ! SEEN i i

) I S O O e

.WIJ I g O OO L [
o N REERE S S

‘ o ‘T‘ . u it .

R I D ! 1| i 3l | . - 1.

= | 177 = = ) ¥ i e

i T E R

e B J_ r Bt a8 3 ] | I

i | ]
]

i - H S LT

el e L._l. S T, - wL. i O .

1 N TR o ] il

niE o ERN AR iﬁ g kip i Al

RS = . = . il el - o ¥

AIA i - - -
e THE e HHTA L

1 y "

400

H-Q0-92

350

250

dY\{ DMF
VS. H.0

200 500-‘\qu|~\

0 - 3 Punit

LO nm/) min
WO Ch\}m;h

+z ].Onwm

sh

_— O e

A20

I

L
I
T
i
i
1

NG T

LT.I | \
11 \ .
HA \ |4
1] e
-+ 1
T 18 T NED
ﬁ|l. )
. ;
[ ||
i | 4T
[ 0 Za i T sl |
oE 3
L ] 4 iRk
1 _v i Al
i i m

1

00
]O

T

T

(18 }
T
B
A
1
1
1
! Vi
H
it

e

T
T
[
i
|
™
1T
TE i)
2is
+—+
T
1
it
T
T
H
i
H
—

—_
i
i
!
|
t
=1




i

]

[

L

L

e

——t

G (M R

,“‘l._
=

i

H+0

‘F)a,__._..._

" I

R W 5

A

Sy

WL I ST

ae 1

f

—_— |

20 L Onm| m

'

DMF wvs

J00

20 nim | e

500 - 140nm

S42

- \.O\f\m

.
|

st

0 - 3 Aunak

P

A21



gw 3|q

+

T
—=H

T 1

MRS N
A T
- : ...%.Hn .Lu“f.w.. |-

I
1.0

Pl

il ]
T

T

v4——

R

m4
T

450
wet DMF
B0

400

0N

300

950
29%500 - 190 nm

R

1 !
..h.._ 4
s -+ : i S
i B 5 5 : FEATERIA T L R
BEdsipp)EEaa dRthe ., gExiaibecoadhe N nohal nna b [EHIL]
P P A S T H - EH IR
B N N H- T E T A TEEELELEL
SSESRiEE e T H TR A HIE -
e _ :
ﬁ-_r-}_ guEERnn !
T
R CT 3 U 0 o AR L L O G 6 O 6
T cEH= 11!
HSFHH AT i
g EEssEEacancs Hik
W 3 ki
R ; -
SENEENE. i
mE 5 | T
-t I S — -
o 7 . IR s 4. w. :l
T TF s ;

V6.

I\ -20~92

O~ 1 Aunlt

in

L0 hm'm
Q0 tw [ min

= 1.0 vw

s\t

A22

«wm



S# 40

Ly

L
L
il

500

{ B 5

LB

AT HET A H
R I LH. E
S T ] T m_..H_,,f.
Ertd = - ] WEEsdn
W |
BN
T (L4.| 1|| A T W.u___llA_l m
: m
ILL:
S ol
i

-

4ysa0

wet DMF

]

AL il e R, Sl O I T I S 1

{101 1 0 A . B

[ oI5 18 i H 1| s
I ) 0 O “\ °
LS LY - -

Y 0 O ! Pt - E

PR ek

EEE SCITD 0
i, 75 i 1 Y | NEERIN o
- ks - A Il-ld”—“J

EeEasats Sl

T T

| THIH

1 FHT A il L

et O 0 1 g 0 o A j
SRR e
ml“hOU.II. H t_.%lll |u T r.U.ll.j|J)

,<.__(l SE—

-, 1 .jl 1_
T A ! |
H s aER , _
i L1 ol |
WEE == m NN
=y
= - % h

-1 5 wt‘
e T T I
1~ ] U

e N =
EENEEN ==t EREEE N
ne = 50 R O e

| A -

7 ok S

T R RS

|

Lod oot

ey

i N

|$:|||,rU.rﬁ.ﬁ!.'
1

|

50

500 - 190nm

209

nN

T

T

|

i 3 v

Ll

L
||
—

}

t
1

=HH-

A T O

11y

[ |
T

0w/ min

cQOC.h[Mih

W0

\\-20-92 ve.

O- 3 A\M\H’

- \.Oh“\

Sl

A23

PART NO. PR 093925




Yoo

Jo - 29 -42

s (I : ) i

— . L = B R DS [ | o e e LI LI T e
\ .|“|..|”|. I.Jnl...l .l|* — — — B et ._. - e = - i _JIA( e e e Wll.'l.|l||m|| n.l.l_.l.|l|||+é I -
— | ; o 0 I : 3 “ 3 ey .II.HI — I|—|I|||ll.|._.. ” 2 _|I||."|. | i
TR T P ! — :
= - Sa—— (LN TR = MY e e S [ e INI AR P O | —
Vi I e SO o o e e S € e S g Eo O s 20 s
I AT A PSP W O s a1 o 0 0 AL T 0 1 1 0 R e i ) W e ot R BT b i g 0 o g e Y S
H_ Ot e Y |TII1!W||_|....AI.N ) s J = ,T e : i _ i e .
e (T TR |  E—— T E—— e e e e T e —
b s R e : I 1 e e o bl B e S i ,|.|.|TT|1|..I_|\ et —
Y ] | EEEESE LA S 76! | | e ] -i*n_lil‘_..x Y AR B, R [ S
i | L : (S : SN S5 R Yol SNCER, (AT W TS P . g PR cnm—mn S S SN SDR SO o U S5, e R ORI
k = . i | . R 7 . i [ - 1 1
” . w‘ v [ A s e W, L s e S| SO T8 S YW O T s (oL T e s ' :
=" ' v t | { 1 :
i e L = S (T e USRS Y — S |!_i|.|:-.h i WA oo 1 3 it SIS
I S e T o _ £ R, N1 TR, 000 |0l 5 15 S 5

[

[]

PART NO. BO093925

A24

aq -1 Awu;k:

shy= L.Omm

Ho0 - 190 vw
L0 '\m‘h‘"\
20 trnlmin

{ ~ _ _
— i TSI T = S S| TS ™ PSP S ) STEmaY P PR TN S T W
LI (O NS ) £ o o e SN 8 T 0V il N S, 3 7 NN ¥ S AT T (- DR TR Bl ol 757 O, (T
TR TR 2 R N P 1 0, P T —— AR : Gt T e lllmlll| AL (AT S (P S N
— [t e T T T i i T T vt ST N o DT, e b el i 5 W B [ b YO Y rx - g =g
= PRSI, 5 19 DM DR SOMER Sl S e S S 1) e TS T (SR PR Ty P, (AL R e ety gy | S
L L S O L i | i O ) ! | l : lqlrl.(n.ﬂllul R e R “ln b |w1|‘0| i ” 5 i s s i
i I i) 1 5 T P i n ! ¢ ! - ! :
! $ ! i A 0 N W z 5 = T T B [ 3 T
p—— : T m T | \“l T 6] = | . i . e, . | | . “ o
! h (o i W 3 _ T . T “L T 1 m m N i — S et i
T 3 ! i T ! i 1.} | o7 I | 3 . : . U
7 | G i i B T (W il | i 1 ' i R | X
i 1 i1 i Lt i L 1 | )
I == i T v i [ | g © i . ) ) “ el
I 1 . I N f [} " 1 L ) o Ol W hot Pl 5 Iml.li B NS0T, (I
TR T Ty ; T 7 ; (O i ! % = i e T —
v ] H ML T T, N L Y SE—— N i O A (i ; (N N I.lvlm
- I} i | T S A o 8 s 6] < i ol ¢ =1 3
] = = e < I ST O T S N S <, (TSR eSS Ty s TIC o ) T “ =l
} I | L " . . 2 58 [ B B i = R e T e o SO S e o & e 5 - = =
oy 5 = 8 e 3 4 5 55 L 2571 1 T 7 8 ST ¥ NS 9 9 T P00, IETRTOE A NQTING S0 s b s =Rl s Tral,
” PRI L ”‘ P i : 3 i - | (A AR 5 8 m-lll.lnlliy oG | O Al (RSEN ) ( I\I*W :
5 R I , T : ! i e SiE
+ T Y = N T e = G B T T . i e
L & ——— - - il e P H " ————— S —— i I
i : . J_ . 1 s TR IR I ' (10 T8 T A A o el ——— — ——— , ———————— : .
= N : e B . 3¢ o7 T D M o S M SAAPWIE S I T | S0 YanT o SO o = |l
- T T i =y i ; ! | ! SO 1 ]
et ) ¢ . ! O 2 | St e, e Mgy e 9 2 00 o U RO TR S Ry e ST S BTl | LT, P senia |
NI S O S S e _|||-“|H|JLI, _ Lw : I B S [ S—— W.-‘l,- i &4 st nC i g 8 0 SN o o _ AT |
= e 1 muull 1 : [ |f|ﬁ. _ ORI (a3 e ATy HHIMWHW:‘I.IIL||J!..|__-!_|.HH Um.lu!ll_j
5 H = Hl | s . ' . : 1
2 : | ! : e e e
e E— T ion SRS S syincom sl o o o A s hayrea St
=t : T S A 3 ] W o [ s L SO S S o ke OB S v vl o S
STl i 3 == (50 55 { i ! {
SR - “ ! ! ! 32 Voo st i s — ——— —— — S, . - SCTROY | 1 _ - i
L 1 = T I TR A iy TITINE ) I i s -3 i I | S
i .l ] ! St 3 el e M S | e R _ |I|L_
L P A, R . ! — ! - .J . 1 ‘ e —— e ||-_| SR UL T TSRS WS S— — — e cmemdand - —
1 el 1 | ) "

Locg b, 1., ] DG |IA | I Iy B ERE B AT B i) Ao L i E— L TR

7 e e I = = ) ) e T8 . [ 03 b s i ) e 1 20 (S ) TR W, N e
= [UI"I_I“IHI..“.... T T O i R : (i Tl .| .I,l1..ll_l_|_..“||.|A.-_ TG e5ita Y B ) T R I P R B L ! (I




400

'qu nim
m?.
l min
\.Onm

-
-

R3
O = \ Awm'\'
PART NO., BO093925

400
lLO Y\\m,
20 Cm
sh

200

DMF vs. DM¥

I-1-9

200

O T | ' I I R T 5 [ | g 3 T ! " o g g
I L LN | AP O o e .51 S0 SAANOCE WSO e U W W o I,
(@ ‘arw : ] i ! L ! P o] G ! o SR 5, 5 1 T ] . i o L ! s
w_, ) 1 T i | i | H i R SO e W, 1 ! S : :

" \w! > E L 3e t 10t e — == g : .

T T I 8 Lt R i i TR e, D O RSSO J T [ 54 T s [l 8 ! b = LT Ea—.

TR I (S s 11 5 P 3 0 T = O O I [ A T 4 RO S T (i :

465 16 B B O ] L = 5 I T I ern o TN o B : o ST | i L e TR et

SO D e v Te =3 ¢ K % 1, 5 5, 1 e R — i sty O | I | ]

1 i TR T

i, S e, I O L ] SN | PRSI PN O ) I (YT T o e e i i i e = il o 5 T

i { 0 B A | e g nies) S S A 87 R RO AN [ 22 = AU 708 W v o Pl I QT VI T T o T M

CLET | /T T Y i A O O o O AL TN T e e B (7 SRR, 1E S U WAL R 1 5 I

..... i (I 71 T I I i ¥ ) ) i S T R : N

| 8 | I g f 8 i [ £ L A O
1 I S AR RO o 1 ! i o A : e (I L e v L ey o
i ! 021 L 3 | ] O | 0 G ) £ | s o ' ;

? 1 _L i | (1 i —i— ,I..l.lm - 1 . — T, ! : i L e

- . . 0 ln AL ik i : = I I_ 2 . ; B9 | s

| ot (8 3 e T T =) i Sl | : =

i ' T i - I} e I = s L I I
: : el i d il AR i 8 T galiy (R 1 T SRS PSS IO LS (A T A 2 — ] 970 7 -“.|...“Lw e i
T T TR LT B D | 5 : ) | : .4 I ) I S T W 1 T (T, Y : W om v (R Ll N ol C R —eny
i R 5 T i (3 | Pl 5 AT £l P b PR : N SR WL i B e R I N
T T ek it T B! T ﬂ, Py \_- _.\.! O P | S ¢ “ N ! “ { H ,IAl|I|IlMI|l|.||W.."1IL|. g W T O ||.._‘|I.Iil1i_|.||.
| T 1 ) 71t MR EN ;PR A T T M 0 o T R & . IR PG » 5 Foot iy . . |} S

PR O ! (1 o B 7 ) 0 T = O W T S A O O ) S T T O A S e R I O I (LI PRI DA | R

| : r Ly ST O TS 5 S O N el 1 I A T TR T SR R ) P O I MO VNIl T e o TVl T TR I T VT M| A

: 1 : isvipu . v e [ L ¢ e - : 21 B TS f i k¥

m - 1 — e — e e e s Y

D N £ RS — L e | Ty sy 35, [ Y e SR M oy IS = TS e — e ——

i T | ™ WO v | i) | B % | 3 Y v B 3 3 B = 1 .

—i - It et VL _+"l-, S R R A A B e e i (G i I Al ——

I B R = TR s 0 W P A Y0 R o | S (LM, [ e TR (S

= : i = | _ : _ - _
| | s | | G ST . i =
O X 5 e o R ) .frlwl.,l_ IR > o 5 .F_ : 18 ST e B N 2 1 T T SR . w - T .I_I = q1|| T | s % —
o = _ T e S P TS SO MUY Mt 4751 ST o A L MW 8 IS R
19,5 1 2%l 0 T A 5 I3 ST i o s, R 2 S N P I 0 T .|—.l.‘m)|||uu.|lw"-_ 5 50 1 1 ST S T P I,
e} I Ty ] 0O [ 4 | O s | ) D 2 L s" A .m_ o

v & Losr] T - T T : 1 e 10 LR : - . — Y

T T B B 1 VL R B R S AR L . 1 0 0 S T s T s s o

I . ) by i1 0 f v v 4 i \ 1 1 - T R T () P30 3 ST/ N T e | N 0 | et

fat by __H—J:_ =] T A s e, N T I . N (I FEC T ) L Y o G T S ; $ 1 P

g v vt I [T eyl LI (BT 0 ) 78 e ey K 5 0 O 6 S R ) A 30 5 A : gae iy L

: N Ry " ! i v O 255 T | ' ' . P -, B f i o i I B NI VS el (SRR (W I T ._I,I.l TA% POl L I | (e

5 i | [ | i W] { IR ] (o | B T ) v ! [ ! s : J [ O ) O 0 e 0 T ) K e S | [

I 38 O TR Ty i T } T, P, T 0, T 0 i T o 94 WA R S R 30 3 3 ) R i B o M | ST

RN Vo 0 L3 LI [ T i A Sy : : ) S | 1 B R S S JYEe ) 1 S, T i e 0 FHC ) homm

- 158 5 L RO R ] 1 s T t 3 e g |_ 1

I I B R I I ] N L DR & e : =l Fi P T (-

T _ R S O T T T T T A N | ikl 1 B (i A ) S SatVIES T W R I0%;

2 N S O O ot Y 0 7 0 G O . O RO T - 3] S 52 SRS TGS W R MR T A 0N R " -1

o 0 O LA A 1 D i (e O T T W, : L1 Y=y | BT A b ! W [ 0 e e Lty i

g N I R 3 L U i o} - : . H ;

I O P R M : i sl ] ' ’ ; S 3 - e o 99 W YW 5

2 VORI 5 T O 1 ) ) % e [ o T ) T2 T T 4 0} T TG Y s vy R Tl ey - . _—

B m_: “__“ . .",_: T { ,l!TI...,I SUNRRE (O ) ) L i 4 i T B0 (] i JA..J.T o oy

i | -3 ' | v i i 1 G | | gl i v 1 1 E v T T H

i PR I S5 ) 5 Sl A B —— 0 | g e [ 0 T B =k o L L 0

! | 1 . 1 o] B _ L g Vg L | T . . g 3 : ¢ '

| U ety e ils Ty o g g H il IR I L. T Y R | T prtits 5 =5 .1 ! [ I K

o i) 1 N R B 5 | . 11 i T f e I]N-IWJLI_IJII,_QIII.

[ [T [ i S O T ) e [ L i 52 i R Fot ¥ i ! k] TR i . O, DL B o t

Pl L] ' . s L4 T T | i o i O 6 (0 f e = B "\ T

"t ) | | Y S ey it s | 133 i 1 il . K] . O S S R N ) [ T

[am i P LA I AT O T O OO O ) W SRR TS | ) [ [ s ! R TN

v L i_! I { L <3 < ) 2 3 ) ! | ] i R X, | : ||||‘.‘|I s U | Sk ol ”llH ..... Sl 0 S

o i Ty rit T I R ) el i e L a1 y R W N 0 5y L

R T O o O A O £ o P LU 5 A O O ) (o I L — R 01 1) - b ke o e { lates o & o IERNIL T, —

L T 9O T I 1 T ) ) MR e T P %= ! - | = |

PRI S5 U0 [ N M 1 ST B 1 I iy o 2 3 L O 3 3 [ 3 D I T | WA T i A 2 l.T..<|l B A | e

C  FECY T 0 0 T 0 0 2 AT i R - = T 1\ S i A A e

ORI i 7 O L Y A ol 1 0 VI O 75 7 O T 1 O 5 0 1 0 ) S S Sl O A B 0 5 (0 =t ——

LT I S i L ) B o, R S A T=r=1=T 5 s 1 | R

naEided Poei SN R .I“i.l.l l,|”-T.|TMJ

-MER



of 12

: : g ECTN Y S — T [T Y e o, R e P S e
=t S Y S T, ¥ P Tt s a1 Bl T Rl SO st L ISR Wl e 4 e IR s

M - . 4 1 : — H - Y ST, U -2 P CRCEY i Wil 2 L L P A S LIS
lil ——— = o — _ 5 s e Ui e T T .lliJ...,lIlII!ll-T SR l*.]! A s
i — 1

T e ]

1 . ¥ L 3 o

bt N i —

; g
RS TR T 7 T i O T ST a2
e s Emmi e e S

- WSS, S M- l'l_ ——— e — v —

—— o
e N e R l.l.ul..lliw-lAl’|l |.I|[|_|.|.|,

LV

e e —

T,

DMF

NaND 2

™

v 5&\-\.«@\'

I
" IBIE

- ; - . - T = e T i i o T i Kl it o i i e -
; 5 S | I W AT s e I R RS S e B osae TR M) KBRS Wil oW LT o o[ ==
I — = i e e b e . % F e YRR b R TR i s b “ll,l|lﬂl ot = R T T e
: i ] " ' . H ! o = M__
= ; : TR e e “ i lllmlllll — - s U B el IR S “ e Rl RIS — bk - ol
Tl e e o W T T T ST TR L I T e =17 L el ! e 5
N 0 L | S A e i e I I) O 3
c T : T A S ST i T
| e 3, RN O R LS 834 S w
SRR e e ey
Iy | (3T i EE 1 HE ST ETa L Y e 4
L ] (3 O ! 5] N S Ly A, i i D Q
1 2 [ i 3 | O] (TS i T 5 7% i AT 4 o
= B S PR e NBSE EERUa e 5 (o e 1 R R | 1| I
e & e B P B s e SO N | =
U . S IR 00D ) LTI e ARl WM S0 0001 OV B o BT, il L SV O ¥ ST % I Sn S |
't : 0 0 TR s SR 1T TR |_ i - w.‘.l!.]lAll...m R O SO e { W,

it ¥ } B S EEN S peteiine e e
h B3 - - E S S R T Jr W TR »
Lo S I_|4|w e T T B I e e e T s

e B Tl B

_\\mfl = : ; " . . N W. e 2 f i hlmlyll N A...Ii?i..h.|ll‘

muTEESkayexumi i

THELT
|

R R R U 3 s <539 et e MO Wil i o e

([
100

L AR | MI_T — .|.|“.||||,|..l el ] S D U PR 1 == N R T _ ] &

L i i : (] TS
= = 0 Y A ¢ RO e 3 M 6 S T
EP RN i i e T B e e ) s sl S _.vil.‘ i ’ _

i S © ,_ : . Bz _ :

M [ e T O 6 15 46 M St SR I M R i 0 1 B O I o S 1 o O_Ldufiwwv;TlanAs|;u!1-1ﬁl1rrnwiwiwlwwumlJ
{
[

=7

L_NE

FPERKIMN [:

0-\ Auw;k

S\ix 2 1.0 ww

H00 - 130 nm
W0 nm{min
20 Cm|min

A26

2F]

2

BOD923 9

PART NO.



500
FPERKKIN E.i

DN % AL 13 e § 3= G0 X . I T = T e e il TS | P i |G ST Dl T s i (oLl M|
_—. t g 7 | L : b -t i : o i =t
PR L e R i [ Y L YA T e T A i . X e P R B R R O 53 . S (G (R
N 3 . SR G ] IS =88 (T G X, S8 IO PN SRR S 0 . IO, AT T el l||||||T|||:Wil;F..|l||
e T or e | ¥ T | i | | { H ¢
oY v gt I 1 I e = S ) |.r...-_l!.l| Al DI SR i S TS WS el S (LI !
: o Lk (5 D 1 o8 [T I O D (R ! = 985, (6] e, el (b EONNEER 1ol . U B T D) TSN [ L D el
= O p —i (R e : H : TR _ e
T e S T B I i i T T SN TR . A i T AL ST SR S st S ek s e P e
(2 . — ! i (T, e O D S i =
v i 5 i A T . - ) . 2 3 = = 5 - 3 — T
e e e e e e e e ey
T P i Y T A i Sl st IO V| (LI, ST Sl A ST S N TR T R il ) N
- T e T £ o - —— Qi =l e - g — e i — O e e [ e

e ml..llni__lill.: AR - S P A IT anlII\

| ACE T T GRS BRI - S
O s e b oy o T
e e v el (N

e e e L —
= e o s e e
I I i BRI W 0 SEORRNE) A L T LA S )| e i

e e e e e | e e ——

{ L i i
e ! i —

8 S 58 O | : A T 5 i 5 S e - S R 3] ] S 50 T
B = L IR W i T Al S e e e B M SIURERTIEA O VN AR, LR I

e —_ :.l,l.ln_.il;.._ll|.|ﬁ|\l

| el

T e P

T, SRR i W R 5 P
B A W e [ A SaE 3 2 D 1
T |.|“]A|.|_l|.l — o |.| R Y { o i el N 2 T O
o P Amer i, B i WG e A
P i Iout] SR T
_

B e g

g } i

e s e ——

) -TTlll..!.!li.l*, RN ) 1 st

“wm||.|.lu.|:.|.|i. 45 T AT T ) (e S (NSRS (470 ] ,iUUu“u i ; i

il S L L | 2 o (———

TR % H —d LS8 B ) LR = Tt = [ it e o A o oy =

i i |5 i %\ S : — e - — = -

TR 3 : o ' PN R J CHESES {11 RIS T, PRCHI U VLIS SSE B Rt i NS, [SONS e /e, St 51 K ) SR
Og V T R 1 . T =1 : H

L s 0 i i I f i E ¥ 0 i _ 1

e e B e B Tt i O SR S 2L e ERs -

g o
g T PN T ) I : PRENTS] 1

— = ERETTIEIVR RSP, S PV RN SN 1 ST N TeC oy

B e e [ T B H - DR, e B B

WL SR T —ri — i £ I I i s —i Ilv“ :
. i 1 | : L ST P ik

) [ | e Tt i . G )
: AL L (LT ) (5 i 5 } | T, B D W |
i AT RS TS = = S 7 R T g FCopent 0 8 O

0 3 SN 2 960 JE LTI T s, [0 5 (53 3 4 i
e B e : . ‘.

Wk | ] o 1 T 1 e i
e IR R SN IR P — |- e T e B .
i e CATE B | oottt | n.!...-,l..;!.lJllfT 6 i (]
—— ; AN i o e S e el It s T
TTT—I!llll e e “ e SECOR] R - S BT, 1h, 2 L 195 S ,!_.Ir.‘_l = f.l_ ~| ~ ._l||;L|tlorl.l B -
Y el TR RO D7 G | o 75 [Ty T TR ) i =) L1 O T TR 000 U R N [ o T e
<

L]

]

PART NO. BONOY3025
| A27

200

[l



A== {1

S e

GC6EGOOH "OM Luvd

R ey g g ST
EEE

0G  oQt

9
1a4 1L
i :

|

82V |

v | -Q
“wy g1 +!S

Miw [w) 0¥
My fuu O
wyQOpl -0

l

Il
e

[
EISIWTIE FIMED
¥hL-h -0

0Sh

= mwl BRI
— |I|.|.M|,|l'|l|

o o e e i i

T Uluﬁ:-

G I

006§

sl il RS s o

\ J e 2L 3 BB A
S el
- ]--- .

SO I3 4 O SN
R s SO B0 S A

3 STl L T . S




L

L

p———.¢ |- ; = ) -
s T U TSRS RS, Il;l.i_ ) L = R o] X . |m||’||.| P, T ||L||||I_||.|
g, ; ; i i
S o £ B B0 e v o Ao i i fos Lt 3 AR B TR BATa T s B e e e e e —
.ﬁl_ —_—— e — e g e e e e e e e L i Reale) it B Sl R T T i
AP, e | P e [ (R X e = T [ T ] N6 b T s P s e B 5 S e
RE N —— o T e e e et e
— —— ||.L|.|.l.h..ﬁ. o b = lelll o s e e ..1..“| R T e e e e T = = o b W i TS |.|.w_..ll m
<=4 L 1 Lt W W = 5 Zol Te | ot T = R v||m =5 |m. = _r RN S S
v . ! e e o O L, S T aal] (s, O SCCR ) . i I o [y N T T
] T T 75 i vy N O S D W (5 3] [, iy 2 W [ SV (W (T I ] S T, X N
R m.||_-_|_|l_lnml:\ ; s T S MNGNiat TSO N RN RS S ST [ S —
: ———= S e G R e DA A T o T e, T T e e ]
: B y N o 1T SR e ol I VRS 21 i Sy I S
" ] - “ EED ﬂ ! P S = " Y A”l it ke _WIil_ ity [ [ 5 1 ..“u o e ” =t -
— SR - PSS {0V JSNL [P S S (A SV RO S S| LI ISR SO (N (OGNS, [N =S = b Sl S —_— e s e = = S
T S N IR 2 ) RS A S B, 1 Uy el s S SR 03 o el o R | g

Eb R 7 : R T ! V | : . (o)
— l— — - —}- A==t e s e e B e e e B el

1
: . 1 J 5 3 !
T [ o s : B e i) BT TR L e SRS o R S N i) o
T R | T Y S el T S e , S € SReiiE i e S e S Ml | e i e
I8 0§ % b : = I ] [ ] S N [ A A L VA (W) B . 1O b DS 0 RGN (ST P (L W S DR TS R F
g S 7 o v i i e i — —o0— 4
e G C_ T i [ ok R IT.I.!-M:|!.| vM FIET o ISR T NN . 0 A '_|1| R Im|| M
T o ! = - pariyy 5 L I i ' T 5 A e ! . ' : . H FEMRESE N LR U5 W Sl [ il
RS e e R | : = et LIS RS, (i SO, S S M - b . ! o I A S S v
— “ . 5 i .l.l_ - . g (N B | KR ” L e v o 1‘r|.xl|.|||‘||wl.l|l|| S I..”I..l|.|...;“I|.|..IM.:| -— ._. SESTISTRE. R . S
i I

A A S O T S TN : i R T, : '} v FE e AT S —
e R R - i s S 5 I R GEAT i 3 1 o ‘ m _.|

T D T e Y [T ) 2 PR [T TP S I ) G AL ) 1 e I e N O R 2 B A I

SN T 3 o st 1 == e ..._I.-lwlT| e e el Y

-l

= : e et o e e e

i ; T m
= = e i
O i 1 Al s F 8o R S T

W R SREAN , a—— e ——
I R ] : RN N O 0 5 R .- -.I..-+,..I_.|“
Cva v s { & . T % el : 2 : '
A : ' : ] i e .o g ® !
R . i A D IR S0

T ey 7 1 ] - N |l..uw.ﬁ||| ,||I.....,|1|\._r..|,ll.

[ 3 i £ = T R i | v | £ I i
R i) =515 15 . = e Va8 B 0 10 6 T ; e e

i |I|\_| £~ . 1 — . 5 ! e e St —
e R : : R T ! |
SRR S 8 T S L N 1 = S o] R
) 1 e ) : 1 I [ F VAl | il I T I (R R i T
T I T il s O I ' | M i [ i ! T A b e
“ A .IWI_I,I. i 4"\.._..‘« B A Pl ) (O s T I ,|||r|l.r| _ (T VS| Y. e i, Wl T

[ o ! ! i - L . X | ! ¢ 1 , ! i

e R — T _ B P
A I T S W B A DI T A G, S 5
W BRI L R i ZHI TG 5 0 I ||[_ L N =
— LU _ I - ol ] : }

B W T e e — lilm_-;l‘u I W i 0 e ” AT (A e M,

4 2 Y T T _ : W L |||HI ““.’ll Tt - i i v | T

i R i T R I T S
b _ _ EEN P G S AN i
Lt Lt | ! 17 s 1 TR ..._V.

n dw - T > o Gl e s s iy £ o
B Qe o A 1 YR X LI AN T L1 €, S < -
—_0 - 2 =
A i e e e e e e e | i~ SR
I ) [ B I : I 1 S TV TIOR8 I A [ U S IO e S 1 ) P pony s 0 Mo e 1 i [ ol i o] |l £
I I SR TR T S I A7 o e T BT o O R P -. il.l_l.l.llu I S e SR (5 [ — £
e T e T _ : — . : v £ O
L A W 00 L 1 B 5 B R S A 0 R A 20 3 8 ol e ol o s S f S
SR SRS R S b KNSR 9 B S R e o A T S s i o _1. i e ety 5 i S| W
L I"I..lulml_ﬂ - N L “ R e ==t I T it e O P i A Al 240 50 Sl Y 0 £ I, BT L G |m0 o o
S s — NN EEFET RS X eEEREEEANE D i s WY By s e i 13 QR
] By P e S T i T I P N = Ry WL [ 5. o W e O P W — ) O O D S 1 M A ) [
7 e i : . T —F } ; i : e i N T
i ] g 1 i T I T T 0 T | ) [ T 00 o i | I U 5o el I WO iy s S e,
i " e , - v : n : - S T J_‘ . e Rap— ! | _

L — e St e e T e e e

et i i ———k _ A TR T s i S l.ligll.’w“ill = 5 ol A
t 1 b 1 A . = T \ . —Illl(ll 53 5 ] ) R il o I T hialin VI( i = |_| | iy I—I T e
: i f t
i

FART NO. BOOHD302!

PERKIN ELMEZR

]



in PME

M

| -9

2.0x 103 M NalNO,,

359
\\
PEFKIN ELMI:

+

bt

30Q

o-1 A

0

= .0 nm

\

DOC)Mlh:n\

L0 v\mlh\‘ﬂ\
sl

400 -140 wm

200

[P P === S L - ‘ o ! ey s pa e ol e O L S ~ = P e — e = | IR —

| i . [} f ' i - ! 1 . 4 ] ] ¢ I}
o= i T ) [ T S 1 T V) ] A TR 1 G T R i | W M
H—— | : HS ST At R N o S, ok 51 LRI R o YN PO SRS 1T 1 IR ) [FRPRAOLE ) (RSeS| (50 I RSV [

T = . _ |||l_||'|“||l|_lll“| = e B T P e e ) BN
B ek R N ; =S AT T L O DT e S e e o e Rl S S
Vi S B [ I e e e T i SRR T Y e e il < et

t , TR O ] ' | o g o & eoTp + § [
: I e 1 T T . [ RPN, 7 30 ) O 0 00 O 0 T8 5 il (S 300 1) 2 U A S AR, 2 - P :
Y TR e Al IO : | S S A O Y 1 e e 2 SR IRl B T S 6 [ 48 (el [ 10 1 B T
L W Y el ] Iy (I ! ! e R, (ETINCTY RN N et AT T (SR Tl G LT I I S | Lo
T ) T 1 | — i T gl BT i T
T S - T S S T e | . = i sl SRR, S SEN CIRAry ST G 1..i||*'.
Fem | = = S ST B (SR, S ST o S T, ST SO S W I Y DT I 2 T
(IR S i = i ST Bt N ! T O S DS I i S U N N A RN I S AU S o 1
= t S ; (i T3 i A T
AT, i Gl 1 i o we o e B ey D 1 et i e l|l|!.l.-.|.w__l.||l, =T e e e
Y | 1 TN 1 g 1 ' 1 [ . % & 8
| _ 2 CE = : . = I S s e = 5 S ) S 5 98 ) KBTS O e
el : et : | sl al S . . A : RSO, B W) B ST e | 1SS | NN I (RS .!lell
) U ) u i ol il A R Y s | AR l...lll_llli|.|_1|v'ﬁ.l...\ PRSI O .r RS, i B 8 4
! ! —~ i L ! ey i —} _ —i-- ey T
] Y B ot : . ¥ ool & B i i % o i T
- - = P G I < & Y B AR N 1 B by = T _ : 1 S 5, Sl S, T BB
. L T st P o GRLCAIGE TP . 5 IOOPIGI) o 527! B 5 2 T VN e A 2 0 M A oo o oo o) st (00 13 5 U U
L : - S L2 m N1 y IO I 35 .I-,III v o J T H i il _ T B > . l— B - |J IIIII
d 1 1 T i 1 1 4 ] lll—l-.l'\‘ ‘I.Iu...:i I,IIIAI..I| =t =
T N~ 1 | g | : T < 5 1 ' . g
=1 | PR e o i A ) W MR [ L S 0 TS D T [ [N
T . T e .llr_l K S o .l“ ( oy R O )G =P e e Rl L T e
T . i oy ) S TIN5 D1 5 D 8 L S v ; G PR AT ST I e
i R ” | i O Ay 3 L A o (JEW i) [t SR R ! roNe o ! A ry! [T e ) U '|.||.I...r. lllll _l
= I O R S S et ! M I PR S e ROy T (i e 10 RN ARy e |
S A Er e RS VB I S N T R I ORI A . S D N A S 1V RS (R e R s ] o e i (e
T e T RS (e o il X I D (A S R T e 1 e W o, T [ G T (B BRI ST R TR TR e BT ol 1, (i v VT ket e _n. MR &
= i : _ - o b e o e B o ] _ =fty g
I..O i s S o= e e : ) o o R P e St ¢ Rt e o x!x,if.l.mi
IR . 1 TR R RN W 1. ST TR, TR S NSS! MO SRS | NSRS SN RG] VSR SR (g Smon SOy, (RSSO SRS o N () PSRRI E——— S
. —if ) - : i ll.|-|_x.||,lr.|“|.l.l.||_l|| BTGNS JN—
e ! (T “ & RS 1 W IS ST ) S AR TS AR M OS] | y
: T S S it ey St L e e i e e L —
S AR S . P2l £ W Lonnl SN WSl 1 ) [N o 3
S P 0 KA [ 1 € BP0 i M S
T S P A d T Py T S 1 P (IR
s ey, i g Al =] bl k]
Vo o AT i = Y .ll.‘.ll.l_.|... ,- e ~
SN I e ! S SRS RSN [N S S e e
i = R N ST SR N R I O * (P (SR S | S
e e e D f o 0 B A i)
T 28 ISR R B S 1C 1 -l“[ 06, 6 0
R S 17 T [ AT S [ O W, R W xS i B SRNF, RCNOr1EC TH,  Caa F  (T Tae
S I SR T YRR, {5 TR 180 5L 2 1B o B SGT W 06 L BGERT, [M) B PR T I |ll|.l.|.|.|.||4|
3 = | AT ) W WECNSTRURS: (AT [ URL I, 1K s, o 5 IR ot YRS, ol T ST T ) L, S (i, 1Y
3e] | : BRI i Y IECTINGRAY I ST T U 5 Y —|——
: _ n | i :
o L e X A : _ BN 6 0 8 0 S 15 15 S TR S ALIGRR 5 0 0] S 0 gl O o o 7 M 0 9 L
b Lot |0 R U S /.o S O e ) R O o ) e e U G S 0 ST B A 1 R L Dt e et o250 1 ) 320
. ; | — : e T 9 P 5 D G ) == = T
—— e e = A - . == . - S T L W { — -
ot P e | 3 O s & ! ] Z b
T A A - o] A Cra i 1 £ 7. 5 T ) i | T | ]
8 — ' I : P T 0 2 8 F QR A e W
PN LR S S O AP T e Ay O TR RS ST 15 8 0 ] 5 i ) L T S, (1 N5 6 0 A o 0 20 0 i v 0 T o W s, VAT i T I
_____ | i 1 ; . L v )
| e Wy # (W 1 i . . 3 3 FL | . : . . [ i
TS S TN, N ) O 1o T 14 s R T N O O _..(+ b e S O L Am-. i AT I U S e =
- - i : . i B o o et S B B e e i e e Rl RIS S SN
e e s =
Eo /5 1t 0 2, i WP T | T Fait § T T T | B X O e 1 B v
¥ [ B i | 3 3 } T B
2 e g 1 2 e 5 | i e S o O S D R0 A S AL 0 e 8 ,
I (B TR B T3 8 ol 7l T U e R ) i Bl e = L i - £ [ KGO i T S [t T
L T s o el T | (O I 2 O B O DA 5 0 A O A ), 5 DN T A : o ] | !
s T — p i J B [ I
[ (R f 1L = ' < - T i N T T PSP LI s 1 T o T T
TR N ) el | ST ” R T 0 1 s O SR ~,||_q_y| 7 T | »1.._
(Y R ¥l riid . W 0 Sl L1 w7 ) T PR | ¢ 13 o] 15l T L ) |
TR () T 0 i g i 1 PR ) T HE i [T VI Ol S0 BN A E T .
A (fad TG LA I N R 1 | R : i i i A R

PART NO. BO093925



|

= |- - . -

T T | { i (| T — i
i 7 3 z . &
.

]

H 5 : i
E 1
’\.\d - 1 j<e e F—— i
: _ e : E i TR | | SN R (SR ST O I S | O,
e L l.l‘|.1||||_|I|I”|IHn1. : _ =T o w e e e e . I f
DR 5 I SRDONELE (ENNSEI TR IRR IEIME N B COE PR I S T | ORI e -, N S (S, L NN, SR S RSN (I A (R SRS SEAEIST Oy (EST (L % w8 SR S ML 1 0 | (NSRS (R
e T A = = e — —
P f T i | X N IS iae, T (DT W D . R D
.|..I|]ml\ [ _ LI |IH|‘.“ T 5 3 e e Ilwllll i |||"I IR T T T T
= i I»ﬂ.l N Al I R eebis) Sl S| 5 T ! ! ) A 0 —
= 1 | i i | =t 5l i [ | E R o ;o i
= e 1 i ! T i S :
! . ' e Files, oAe N el i e e e T s e e B S
ok SIS S IS TS TR S s Y PRGOS e S S RN IO B N P ey e e e —
" i (RS : =% R B R (SR PN | I oy A MENPAR A i 11 1 i
s ¢ AL M S SR T I — e e e ey
S | |G i 7 ! 3 — : i | ;
? T ] ] = . T [ e T ] TECIL T, rrl [ e i e T | T A ey by
— [ =~ = T g r I T ) T | : 5 ) | -
| e ] e s e e o i R o T e i e i s | e S B e e o e
il i f 0 e T TSP Cws T i ¥ = i T T T oy =" | 7 T SR i
; : . H 0 ; g G S —— e s — - : —
— T e e |..|I‘||I|III|L|:|| N '.||L||.Iv |.>!n, - s e e s
B i S 1L T8 (AR SO % 41 ST NP i AR .3 B 8 1 OO 3 r fe 2 M e
- e = e e i e S s B T e T B e T e e %
e e e B e e e e e | e
TS SA) $3 ot CYE i s 0 NS ik o S e 5 i i .t e Mt
Fratote PN e : o . T e { T e -
4 B " aj I 3 : ¥ e g L i, i . R X el e ML | i s . H . s
L e B e Y RSP IO S i S St S —— i - ——
Tl 28 6 et 3 i D 6 Hw e o S N S MM 3 EESER B ¥ 3 - e war - —
W 2 7 i ’ 5 iE L G 0 - ot i Z St - B e b i B v ST )
. i3 & 7 o i ! i R R . oG Do . . B i [l & il - TN g . B O o
} I ] | L ¥ B SUS) D lrl_l.l..,.,luu.u_‘.‘l N I LN TR 1 TR [, 5 A P (o .v.mﬂ
wt._l||__ll||.. _4 I.\ILIH\||.”.|"I"r|l
FESUEE TR ERERL I, RO b i o TR o OSSRt S
A R INEECR: T
N AERLNEE I I

L.

£ 2 .||_I| S PET T

t
Y -

1400 ~\A0 n»

:
i e
m W gl
M PSR S ) =
e R e S
i 2 SO 100 =
: i 5 il e o
I - - — |
| i !
RO S T _ =
ST s s -
7 T NS [ gl
R i ] S (o il -
e R e W = ==
= !JW. gt S _ . nnvv
L W2 S, T e, [ Ny e s ez, €
1 3 1= g Aash o s .
rl_. G5 RS S ,|_I.l — =5 i § oo S . - a———
o -hJ NI it [ . A NG ) B B
MAESURELD S A A O w‘,ur-.,u,.m..u_i_-ﬁll_l
- |Irl o . FUNSFECRRIINE 0N, S SUSONE i) (HOFSRIC NVER SN SNN——— .
=, o : ,
T S R T ¢ (SN ST e |m\l.l
Jr e R T o D e _- !i(_ m——

wn DMF

A8x1073 M4  NaNo,
PERIIN ELMER

]

MR
|

.Onm

-

A3l

¥
O- { Aunit

.
{

LO [ ™Min
i

20 Cm |

sl

i

BOOL392S

PART NO.



I WOUEL I B SR 1S Tl
——
Fr

e .I.A.T.IL ||L

e

ZLLMER

N E

PERKI

PART NO. BON93925

(]

A32



S b W R ) A [ N
H ) S

T H‘_Mhu”
] L

n ey

——— e ——

!

£ ! A " 5 - e i bl 2
. B 3 3 3k =y N s T [ ] 4 RS € i) R . 2R WAL ; H 5 '
T — - — B ot e — : |."_.,l_ T S R i S R B e m e B e

L e B et TR o lITH.ILL.l_JJI"JI e .ll —= —— - llﬂnhu T J ] -._t = ili,u_ it

{ SSLIE S0 (O (0 PR, (S S, N

S e I

T L . T - T | T T e N Is T e 1 .
— 4 3 G Jw 3 : . i TR S I I R SR G T

R B 0 A R B R 1 S W
R i t i . 3 | %

g i 115 RO B I T
= i

Lk
f L O e joe

- 2 ———— L :
T 5 > T 1

— et H
I | LoV i [ 1 ) [ TR 5 7 . x T ATy £ T o P s} s ey
i | 5 ) T T o, B F oy i I o REna ol e ] ; .
BRENWEE RN TSN LN 5 O T O TR, [ DB W St : i I e e ) Y
e R PR o B : 5 A o A 5 0 o O R L MY L R T s
|0|,Il..|_|.|..!.l_|»|| 8 Wt _|.|.I|..|._||[|.|l| B e e et i H\. et e e A, .wlll blinar e s e
£l . , 3 sy 3= : ot : iy 8 y x
T e ; T T BT s e e e e | S =t
{3 ! . R I AT W R e SR LS T RS I B TN LIS T S e N T e S R | 5 B
B RO - 215 18 S NI o A T s Ao 3 AL 1 B gt TR B s K (e i T £.8 2
oy S v i 1 0 i AT AT i { ¥ < m ‘-
e s e e . A S B e B R e et et el St o «f
L I A I _ vl S s a0y ek o S B g o ol
o P (D P ) i g0 | o g D R -0 VSR e R [ [ S i 1 illl_.-zb.-_. g (asaml e i m
o ; s [ y v 1 B e e iy ) (Sl = e =3 S T o)
ity o e : 1 PR T i) . BTSSR I Al S BN Sy o T B R LT A et TR ST e B AT | (M) | £
oo e e e e e e e e e e e e D 5 O
e i T - e el e e P e e i e I S e
B | L 2 b v 1 | W T L e |_.I||..,| B T .”..il.,...|_.“!..:l,: e S § [ - =N
| . ] [ . o} | &8 T 0 - T - -
S Fm = & it i H - R O O 0 S L R R B L s [l S S o D
i iy | 'll“.ﬁlm'.l..l.l“’lulllﬂln.»llrl -,nl.rvl%‘l.l.l.!.l?l,ll'|L||4I M ) MR s MO e B Ly e .mlll..l.i v.|.”|.m.. - i - =
o 3 5 T P T I VTN R A e e e s e e S T S L T =1
o — S e T e 30 T TS i e e ettt peekin sl R e et gt s T et b e iy o e e e
AT FEnE— o st NI MR P, I B P B P TNV o e (TOR 28 oot £ S ) M Pl
— el I LSURSEE = ) 6 S5 o SOy (RS, e i O |_ I — _I.x ) Koy
LTS TP B PSS L IR R O O IS o AL RN AR [ IS I e Saie AN W
||J_ St e T e e e e I T D T e e e R e 2
—1 B e ARG 3 Al 2 I : R & (SO ST DO 17 Y TR e DIl { < SO0 VT e D=7 ) M I LA
P SR 0 I o0 HECEE < : T 2 BT .Ou (B ) r.w..-_,..,-ﬂ..ﬂ..r:r_!tl.l._r-.ll,...ﬁ,...|i
v o i [ =1 = i) B ) i b .I_IIMJ
t (R g P . : \ | [ T b T
o : ] | 5 TR W .”__..__“ B G [N <0 5 T e
T ) B : | \ . T g B T Jia n R 0
] v N 5 7 == q T SR (TR I O O 0 G T Y A R T R AP O A =
R . 5 1 o 5 A R 0 o 1 g 0 A A e s 1 o i o
— B e e e e e e P e S
.I. . i) | (I | S i I en e N ] 3 e
e e ! = T AR el S ! ! hele o e o IS ] 57 S i
-

]

PERKIN EL M|
1]

-

Aunit
] A3 []

PART NO. BO0O9392Y

slit= 1.0nn
0 - |



]

————

2SS AP SR8 |-..||.|T_l.|i|_| T B B et Lt BRI S

!

R e B T e W L 3 £ 1 B SR i S e S i ) e
g ) 1 | ! g1 ! § ]
—rT ; i D . R 8 . e e o Y i
) 7R BT U1 AT ST T ) =] ; =
. + > s ) ! ;
o T ‘I"I’_

: O A% _H : _umll_.i- Ay e ,Illri_-ri..x N R - -m..il

= s V) I O NS, (1 S [ (RS, 300 1 KL L T e ey L e

|

et ! —— e—— 2t R I._Illll._lil

PEIRKIN E

: — : A e S 3 S S TR SenSe Lo L PRERLL I TR s i FRRT IS
i . S s - = |..m|| — R T .;lll S S T NSRRI N S| AT,
ot : . ; e i s e e e et i i g e e fr e e —f—

A — e o e

|

1
e =l
HO|I|||_.|J||.| oo i gy ; O‘I_I.l..__'."l“! i M ECar e Bt © St AT
ikt . v £ (S n B o I S IR TECCR T~ (oA ] (WS (0] A L ik SR S o, U PRI, DI S e _1.|.|.,

b il Tt S B il ! i . [ [ 1 | i e T Al |
i Pt p g oo i e e e fo e e e e o 5 e il I SRk TR ) T PR SRR 1) (e A 2 i T DL A ke e i R S
RIS £ PR vt MR I3 B 11 . 56 N ) S S (0 1 : e J E 195 R R, 1, L TRL G it (B S ST PN AT L S i ARG VE\ . S, B I 8 S RS
‘e _ & (% O B R LN T N | A i1 R A T R Pl NS T ) 0 D o = C |
i D : 7 e TG WS et e L o 1 1 By T i £ | t o
TR W 13 sy % . ) ' ) i (I MR T, ‘I N i T TP O T ) VIt T U T T D RO T N ST MR e i
e e e e ey e — 2
. . : R . | s B H Fa 1 s H — -
o A e B T TR R 1 ] e N DT 99 + A O S P DS 1 Ey i D) el _ ol | =
" R e e I L e ] B PO 8 = i Tt (i
Ll = p peviia ¥ S a2 gy e e
—_—f e e e e o | (o e
== e —— — —— ol
—— - REEE — e} S et . S
o : S W 5 ] S B B 09 T W e, ST ST 75 MR T
T T | | it =k Cs P o e T
: : ; D i | L A S S TR SR ey
N, l.|.|l,| l.i.lnml e % L R — ._II.[.u.I._v}_ImJl.lqu.l.. I.J_i.l .llﬂ.. A «4.l.l W S
= | L HR
] J TR, IR T .3
— i : il o) (ML
e e . e e e e - T [
I (L PRSI A P SRS S SR T R W (S R [ T S A ] O B b et o i
] 58 o W e o e [ {875 5 R A P
R 5 sy B 1 0 B 0 I ) BRSSO A OO Y O SRS X S (1
r” 5 el '|“.C Cuwu o ) T I.lal'\lu e T e et L LT S e A | U S i "
Y P R . o WL 100 O I8 $ | AL N| ST Y
e | e e [ i I | T i 8 S WV [ L 5] _'_||....l i R ] [ %
el — g _. _—_—— AT S f———rO0
— | ——i= ) t = .Lilr i = ||J.: o
v { T 7 |

e T il S — - — e e e b s
1§, T, I (g (e UL ) T

{

i

|

e h Welaoh o= e 20 e ) 4 e b o

1 1

Bl e RS _ e ] [ e l.llm!lwl.l.l.l_l.l

u“\. = v ” S = =] Are== “.I.nn... o e | 4 ”Alo.\/l
o i i i e \ B DA g i i, | R G| N T TR e SR
) 1
. it i e it S e ! T T
i ol e O = Lo ) 7 P (e L5 [P NN bt e amiiaT ol 5 TSR 1 L E T P
e : ol : :
+ : r— g O—
B T L € B
ravs iz R (A DR NN S | ST S i T . o o b g s e
| i l i i i | |
5 PN N { v P i e e R
e | i e T el Kacnle ol e g
o ES I, (SR Y ) N 2 5 L e e ey
3 === baes ~ B ISP IECRCIY MERISE POV T I el (- SOty - & - o ||,\rhvu <
1 ] I (O T I T 5 e T _|. S| [ e O = : : : J_—wv
USRI SIS 55 W s T B 1 S I T A I O i Tl ) S T o T TR T NSO, e a0 AT e i i (O S R [ . DR
— —] — : —— e N e e M
| id = A 1 - . [ 55 T T : i —
T o A T T T B A | R :  —— ol 2 2 B e T O U i _.w-wuwlﬂr it
e - T 6 A 05 e P 5 0 0 P M s SO0 i A ONE Y 12 1o i S i oyis S )| 7 1 = D ol 1500000 . [ | Pl
B e st e P e s B A e i o S |
: T A TR B AR 2 A R . I Iill_l.,lp..l P 0 ) e AP
T T e e el S e I e ——
o e e mp ann gl ugud e mdiices Lo e P ekt s v |
— . 1 : ) i .
bo | | WA s LR R I S S i v | . = ] _E . L ll_ll jh==
L | TP, ! T N i A EES R A 9t S T v L5 N Y 5 N _ A5 ORI (e “ RPN Tl M 5 N DR | e
= A W : = msan L R M B Ak [ TG S ST e 8 R [55. 1.5 J e B
. _ ” ~+; —— e e = _
- ; : } ! Al] ) - ] i ! i
i T o PR 1 IR % 2 P (% I G L VRS s £ WAL MRS Nl 7! i e T BADO W T M e
LT | L D 1 g Ve L ERER ERE) g [N o I TR AR LIS AN e o (P K
Al (ST T ) I 0 [ ) 8 PR D T ..|.||_|_|..L|.J. I ] ! AN : i e .
.||___,“I__.L___ L IiI.I.Lr_I._.__~.“M_ o g . o I~ .TIM, -+ — PR T,
L .p_..“__. | 3 - ] | | p g || = I T g : STy .ﬂl h
SRR 158 -, ] D T, Tyl ) s AT o) I T, ) O 1) I S O AR U, SO T (Y 8 T LSRN VR e IR, [ ce e IR B —
i TG A P TR W S TR W W O 5 S R 1R i ) O O R o 3 : e . ' .
. R ST — 3 £ 3 1_ T ; EEA ; 5 e —
! i i i

v

Slit=1.0nm

N

M

500~ 140 nm
20 Cvm|mi
L0 ’\m’m;n
|1

NO. BO0O23925
| A34

FART

-MER



g i — v — 2 j=——- {

e e AP

1 o ) = i AR e | BACE T e e

I R A A Y ¥ S A M W R e R W A s .,|-Ww.<,ll.”.1.‘.--. o

ot e e e e, v B B L 1 1 S SR ¢ A Y D 1 L L L S 0 IS PG i sl

I T " . v ] T T 3 ' {oF 3 b e b <3 v
Ve R T T L [ 7 T [ S T [l G D M B (i s e W | e i !

T N S T S T e e e e e T e T =

AT : | T - gl S 1 1 A T S SR I, X R e . 5 T T | S

R i { A ol 8 O i ¥, T A U o L ) S TR I, (el T TP R SN

§ ¢ : [l i =a o {1 [ ¥ | i ' il | 3

Ak A ‘ J i ety camenale S J‘." M “‘ D) ._ rwl.

e 5 S BB S 5 ML B S RS e i ] A e S

il E L il Ll I P . GO W S T T i O WS VLN ST | U 8| =Y

{4 [ 3 % ] ! I 3 ! | el LS A,I 'll.l[n\l REALETS Erpra oz, LTl B0 8t 1S St ) Ol

B Bt f BEEEE Saumla'i) 5 . — :

T T [T 3 ' J_ i 1 ; | i e |_l|,..;_| i | .|.1.||v_| bR, - Tl

i { v N 3 P 3] | sl : ! X I

, T 0 5 15 T O e N o A ) 0 S U TR 8 SO 5 Y L 20 | vl P I
Y e | e S E ! il b1 i : ! . : s ! 3 _ : 2 e
5 T f = & S e e i_l.:l.l.l e R A R e b e P r—

O-3 B wnits
500 ~ 190 nw
20 Cun[min

i A 158 5 5 ) D) | VI 0 I 1 H | ! . P 3 ¢
(o L A i ; T T TN et : { T il 4 - i e
ORCINE AT (750 i : i i 1 : e i I s o it s s Friams s i Y  ta Se Be ma) | . S " I 0 7 | i
(Y G . S s e il AT . () i it w T (R 34 P i . ! ' ,nl'l_| N I_|| _ i : T “ 1 . - N
. T e 3 ? B ol 11 il o g 6 ¥ it eVl % : | =y B ] SR T R i . g
I T S - S BTG I _ e T [ Nl 5 T S s _|-.||.!|W‘.\il
B S e 5 S ARERE > 8 VT ZEISE vl o e S—— | e e
il B —_— ) i) ,. ] : ! . N O TN T PN [ R SR I T 5 [
: PR I - , T L R B T D T _\ P EI AR, LT e ] LI (T [ MR 7 e
: , - ol (BT F Sl R st s RN LT SR R e 0 o ) (I

|
1]

|

||

i

|

;_:_

Ii

:

|
EHIH HARE JEAS
H

i__

[
il

il
220 BU

R B : ; _’ b ; B — :I...L!!Ti =5 W.l_l,ml...lm..ﬁ..i ..f]H.,WH“M.H.ll..WIIMII.![.'il.IIlr. - -
S et .o” e ” x S SR e de) fer — MIIIT.I||WO|.|,I_I|H|.|. =T [_T I 7 T T
T - H: B O3 R v . i . 3 F g 1 T v

s
l
Humekkal
i ..___4.";:
|
|
_r_
i

B

LA

i — - L e : T T 1 SN -

i v D N s 5 . ¢ £ ¢ L Wt T BT B ] TR RSP 15T YN S (S B R T S [ I sy NRISERRSRRE (Soua e LAY SR i

T I g S N w,[w O A I 5.5 1 el P oL il i i == T = i i .I..u_ . I?.lwu... - —-
= . . { (T i | O | TG S S ;L T S Wt Tl e, e

i 5 i | O P I T _ ..... i TR

shid = 1,0 nm

|

loo \\"r\, h\;V\
PART NO. B3O093925

1 A35 | ]

d " NaNO,

in DMF
+\(\ermo\\’“¢€d

]

satuvate

1
|
:
a

200
PEIRKIN ELMER



T AT e e A S Tl 0 L S e s W APV il s ¢ Yot o S
A 15 I o SO P X R S T [T i e : “ S S 1 O] W SN A PP S tonsn | i, e (LGS (7Y T N R S
- } 1 ! 1 \

D o s 2 o — s e % Sy i : = S St s KO s i e

- vate " - A SOy NN TR T (S IR\ ) T I T e
) I e h} . (NI [TV, (677 N I S SRS, TR ¥ RS TEE :
I ; tH* : 3 : A 2 e ) RO ) S 1 S S ey S ] LR N 4 ST el T

] i
Hrrer et T REURES R muEw = : . 3 . X5 90T [ s T
i i I TS M T LT (TG A N | St S ol (e S L eres 6| MERRA, ST i (I (e el MU T ik
5 f == L I P TR S Sl e e s T e AT o

I
O
-0

E==C i A TR (&) : S I ey N | T N o

T 7 T RIS e T ] B, 0 fem—teica ) N S Gt .;...J..Iil-.ly.ll e

Syt iy ety I e | T 3 ; il — [
|L|~||||.|.-I.II|4.|..|. R T § o 1 s -y T = e e g e | Rt i | e |||||.|||.I|u|l..l‘|w I~ o a o ——
ey ) et 1 . i T M ) . . _ SR

o L o T T T B .:J_lll.\.l\li%l

Y atwated

e e ) S B S s 1 e S e S L g I o i ma——
= : = o . I} O : : 7 e ) pEr el 8 S TP (SN0 I (S [ L 3

L

e e S a2 s S s B . | | —
2 L—.‘I..In } - * T e S e e e e e fme cim e == o ——e—lw T At s e s
f | [ SN [ T T ) | e { R, NI AR, -
e e e B R R W R 6 B0 i 5 e R 00 2 1 RS IO AR o [ 3 et s & et T ISR P o ek
B P 0 A R o g e e -

[}

PERIKIN E

]

" DMF
[

“her woly zed

]

"wet

"

PART NO. BC093925
A36

~-MER



ERER S

=

1
|

1 5 21 I W T

S (CS—

i T

‘-'!_

e et

B e

i

—

S

BuE

s
T
— |

i
|

i

;.,h{._f.. L O BN [ |

G

0

o T

5 SR

e el b
e
s

e 4 \.Ohm

1

bO hE:Fm;n
20 nm ]

s\

o __.l VSO
- Auwk
190 nm

oo
0
500 -

a 5.0'

|
300 4hrev o |
of "

—e e}
o)
—\\I‘SIS

we
DMF

S¥ 25

=Z=

30093223

N
iy

|

PART



|
i
1\
[l
[
{1
500
h

Owh‘

R | | P £
|||11|¥zl,r.f--. SR i i . B O o O HENEESE N i e (8L A O -
i TTTE il (58 ol iy il P2 B = A # — — ———
B 0 0 7 [ i L) ) b i L O e AP EE R - i 0 W 5 £ ;
= G VS, g e A 4 2 ot hisdl it of itk o i 4 - N ry & o O e —=l-1-F1- e e x - . -
2 ] g 0 o o o ) G 0 i, 0 I L I 14 o -t
N AEEN RN 1.__““_.. 8 5 D 0 A ¢ 15 P 3 [ e 6 1 0 0 O U 110 5 «@a 7
i h\ (- N o o vt e o ] O o S N [ i i ! e o O o L A { 7 |,Iu -
s Y [ T i [ -
T e =3 = (i N =14-1- 1] -1 PRy W i b s - u o A I el el e i - i i il Ly il , Tl (il R I\W‘M/u

|
1
s
|
i
i
i
1
[]
|
|
|
|
i
1
(RN
!
i
i
1
T
)
|
|
f

|
1
|
:
T 14 &
ol 4
1 .
)
1
i
[
:
[
1
T ]
R

I
L
'
'
'
T
!
T

{
1
T

LI
8
T
L
o 1
I
[
P
3 B
[
Tt
]l
L |t
&L
W
[l
{
i
]
i
4
T
i
t ]
!
|
T T
|
il
1
[
l 1
% v
vt
1
i
o 0§01
!
i
O—3A(l/hak
00~ 190nn,

|
|
T
|
i
:
[
|
1
1
L
i
f
1
i
1
]
i B
I
|
i
T
T
[}
|
:
‘|r|

[

0
i
T
[

Y00

. e e} 18
HH+ Emmnn R LR AR HA HAR L SEARER AN v Ba R [us m
k5 i e A RN R s A M S s N BN g
.. — ] f afoe || cof sl e -~ JI D NN % g - - g Sn 558 B pe ad = o " . —\—,—
" 2 bt e i T3 R T e R T ) l
- - AR A R e 3 EE A R e A Z
T NEERERELES 1 B L %
I A A EE R R T ] _ 2 W i
0 ] e L o o b e R R T o
L2 1] 4 U O U 3 o O D x||||_l|\. N T4 K== il JT.I -1 " A A
mun o e - T H S P e A R S
8 51 B T TIrr 0 oW i e o I D I I B Il.lw.l.; 3 x. & _ | H:I e s
1 o ul,|.~1o|]. g iy et el A5t ok et 8 Yl,Onb — e Tt e O.||.. >, O _ 11
0 o ST + e e S R AR L B L E m R
1 A EER R T TR A E Hes 3
| | ik el ¥ “ o' 6 1 = 1 _ M -
_ | __ C 0 B ﬁ.: .w + 2
7 - - vulrl. ,v - < _.
. |11 |
|

HE %
) S
|- |-




e e e Sl [ L I (I P

A M (P I S N =2 ., et R | TS, I i | el NSRRI R

W 160 ||.|x|l.l.lT|llJl||lLl-'l||rLlh||m|,|.| JT.I‘ R - i.ll_ﬂ PO

S i e et e o —f ——— S A Sl A B e s el it i e
| : : i
| : : =

B B RERA R jas = 5 o 7 v L IR T, |0 D) 1 e

5 T D L P o CriWE T R I ! =

ST T AR S, AN LT | o S B PO M A S,

— - 1 T —_— ———t. p—
i o [ E T e A AT 5k Fve, o I -

i W ; I O O T E) el e
O e e g e e — e el i, - e
RTINS TR T | - P klli.ll ST NS PO < T iV W RO .- i

! R O VI S WS DRI BT I S T B 2 7 3 1
o], | (P i BT 5 0 L T STl iU R RIS N o et
o |—|.l : - b B e —— — ||A'|| — | ——— e l)w' — PR S——

- ~ T
B s et S ] P S (6 [ TN ) S e i ey R

T e mll SE S LA |.|.Y||||_l. e e

= e L AT n.uiw;||(L-.l.i--.|1Lr.:...f|.;-i.;”...|,|_|i.i..1 T i : -I._l.]“. -
i S i DO A ST I R ST W RS R -I.J-T.lliTl T | E= o

i

SUDUIRI, R |

| 0 B B e, R | Tt T 3 3 .

R W e i R W et e A ® Al 1 L 1 SRS _|II< . AJlIl“ BoC e B i TR e 5 e B S = )1:...—

AR B U R 35 e i e S e e 1 I O Al SR 1B 123 3T S R L B e B TR R ShEE N R S

e T n __ s ) I T T £ E V] o f ] T e e =

P e R P S e e e S — —— T

P ¥ LR, * K | i i | [l i {4 Wi RN S e 1 IS H ! H .

i { 1 ! el el ] T T T 0 O 5 O |.L|.l.“ SN .3 RN R A e e
I 1 [ ] ! Pty P W O T § ST S BT R e

—l_lnlll.ll*|||il.ljl|*l(| 9 i e I'll,lﬂlnllllflllll_'n|J|_!|!II||||_ LR S  meene 5 D Caan| e aTr ) e

= TR % O e WEe = : T S S RS PN T AT ;

. e PO 2 ] N ! R 0 AT e 4 o, P e SIS I O ST S e |

R RO R A0 ) B 5 e R e e o e S =

. : i . 3 * | L] B : z

: : R EECE R O O G BB S L S ==t Sf e l-—
: : > T . T _ h — )

1 B [} == — | — ar T e - T e s —
e mr | _ e RS m S e e el f L
b= L 8 N IO I 37T N 5 P AT S S S T e e !

U .|||_|.|.| P T g S T el .~|:|l.l||}.ll. o T, S R . AT Y el S i ) e ik A S o et ® _MII|
T 20 N E =N I TS 3 15 iy o= N AT ] A, DN O, T Sty oot 52 R A7) o 2 I
= = 3 NS EO0E A R W = L e S T3 T e —)
(T 2 (=tiw : [l | s 1
i

- L !
Wb i SRl W i ¥y £ ! ¢ : " B 1
=% B T N R = ST 2 I sl 152 MOGRE S 5 MRS S A D, (PR S e LU, ST LTI ! B NI N R

¢ . 2 =k F fre Ot vIre . ARl a v = H

1 2 . 7 SO S e e L
_ : ;

5 |

L, e i

-1

s T lilll T T & L = | I T, H..‘..H.HW,,:».W AR ETER [Faae fi
w “ = 1.— 1 i | =i} + ” v
— o e T e L (HREER] L e Fg AP TR ) MY il 150
1 PR = B T I -5 IR U i SEN T PO 12.|||_| e L e
== T i — = : . GIT TR} [T T B R
e I,l il I.I.I.w!i...l.li .'.Ml.,.l. R Ollllu N ) O«Ir W W G e ——- 0O -
S g |m| T 16 T i 1 O O ,Hu_ A 15 KA P S s ol
I X ! g i |3 61 B B0 B I e
N o 1 = wa =

J_ T \ S B T...L.m|. S T R 1553 I8 RS WS RN B ey T

e e e B S e N 0 et ' B S M Bl e e

L 2 1 O [P SN G I A

THG L

PERIKIN £

0 - | Auwnk

]

l

[

Dm=

L

-~

PART NO. BON93925

¥ sat wrated

O:
]

\_ql 50

300

-



1

500

450

[

“wef” OMF —

400

“gq{'uvd'ed " NaNO3

.

n

.H\vao\\’ 260

]

PART NO. BO0O93925

e

2
\\’0‘
A40 —

350
W\’

]

200
0—-\ Auwnt

]

G0 nm s

200

" S SR TP | SRR = e v o N it e et el Wi e G pa e e e b N S
i v e (o S Y i B Al O T -..l,..w T IR SRR i G IO TR et
! 3 & ! | & . =X s =4 : l4|r..||l.._\.i i I.l.'tli_l‘.l!ll. ? [IESNN i e s |.w|4|.\ulm||.|nl.,|_l‘l'|l S
-lﬂ. - [_ B N m L e e e e L BRI _1 S e M R T i [ RS (S et IS LR A
| [} . i W N (e b OPTRL A ™ W RAEN-Net WY S SRedma |
B 5 5 e o R g P S ] O AT AL S B B . L S AN W A %
3 i ] . % x ] ] | T o w ||I_I.- l. .1 =0 4% cfal] SRR S I
%, ! _ i e S Y R I I NP o el S0 SO I, 8T 08 U I
T T T S il T ¢ g T i S
o S T s gy WM 1§ :
s o o L D Wi U, I
= j TERBELEN & A S I g s
= — e T e
= g IR S B ST Y FP T R A g & v s o T |
el s b S tsnaieanst F e L P e s = 4 i bl | ot
o ! _|".v'n‘.lﬂllullll. B ¢ s
1 : e B WS 8 g S
i - : a o -
o e (i DA FE 15 R =
0 A £ I ! i L |
N P ] : P TSRS 05 SN W [ —_—
TS P 1 R S R A B i
| “ (1 T I m bt B I
| H Ym.SERT] A D 5
e « b
") : w4 | i
B : i AT o = -
H o “ . = ) i“.qvl R0 ——
7 i~ =¥ - it L
: T v 8 sk ==
o by (e = L =
i 1 T -
h : 0| i iy i = =
o . | ' . Tl | | J“ G T o i > S 3 1 - . s o ,
e — 6 0 B TR (TSR AR W -—
+ - m - \ - — — T t 3 T - ll.lll— —— - .-.”"rvlnl. I-'
. = A s i 5 S R TR GO0 PR S W, s —
N e 1 t Y (4 L -2 B L35 ~ i . ! |
- S0 i ; ! I R ettt T i- . SE
U e R 1 1 T Y 0 50 R i, . £2 : 2 § L. I I TG _
oA . 1 8 ! ! ! i . H 3 R PR | . : : i 3 T 4 5% SRR AR, R
—— = ; ! b B R _th... T T o e i e P L ! I AT 5 - _v-- N I O N S (O
— [ Fo R : T B RS B {5 : ca, : : HEI — —
; i .- S RS TR S 0 B it T 5 DR | 3 ST LIS S S PR MMM » MR ARSIy USUPRVSNGE S AP SRS N SRS M |
’ 14 L T~ () Ll 0 O I 0 S MR R B SR S P il - e O S i
ST 25 PR LSEERS) ¢, (s o ARt N i N 5[ [ e Y SR ] B o Smatal ler ot i S o L
- \r. : L e : = (S _ i e e e l:.“!,li.;r...li.lnltl,. = + 1 S— —
SR E—— | ! | IR VR A R O i B T O T oo e [pn Tk et oot
it g ' 2 o « i | PSS ) 6 e ALY, O IR T O e T T T T S ] S 7 SO e
T e 5L T T I T G T ey ,I-N-..|..|...‘:H..l_i!..lm..r..,...' ILTIri ST W T T T S (2 [T 3 SN R () i
R e H| GO T T, 3 FHOOOM % [T W e Wi G il 5 et [ FETESpE) S PR 7 S | A PO NITE ) S AR T [ JSuimmsm) JApeiam
i R . | : - ) 4 B o | i
o s = T 7S T O B s M W RS BT Tt TR P S
S 5 IR S PR 255 1 IO ' 75 g R sy, R e e o o o 1 g e oo <
R I Fa i) 11 S I b ] il L) | ” : = | TR S
el S W e T OSSP S aeizca sl ol g sl o =
. i § | | —— i . }
B, T % s T T N S T B PO, ) 30130 7R T S T 7 S T O e My T | 27 o . i » IS (—
—_—efe g s b ] Ll.uml..x - - ' i _u,.. i — |- 3 ! e
e e e e 1 [ S (PR i o Tl e Y e i i = : ===l iy il g i el
e T e e e e T T e e et e T _
_ = “ ] L S I i OSSR R
— = e e b el e ey D ke b e et T 1
o B e i D s P M . O 5 A5 AR B S, RSS2 bt SO T s e S i = fip ,
R e 1 LN | _ . | o I e { . ¥ NP | S ~ R
s ; = ] R 2 IS 0 N, R o ) SO SEE = & e e ] —
i ) | S i iy S - 4= o ded o e e 80 S (! —_ i Al SHL S SISO Ly PR ‘ I 2571 Sy Wt o8 —_
! 1 f L G 1 _wl l\.— T TR TRNR: ) S .|I_||. e e  ISUFIREDGH SN
— e ol e o S giaes el -t i e e e i- o Iy meditmrbe =
; H | 1 IR S TR T O . " I ST S5 VA O [ RS
s = T S B | SN 5 0 O R P e ) SO ] ) N 757 S B _ B FE e P39 R 8 ) [ S (S R, [
M SR NS R R B S S e S L L L AR s 4 s T POMER) S 0 1T A T (Y P
: CSIET il i : S ) 5300 VRN A O] TS O i o Y T O 8 e B 1 7.
s i R + T " T | | . : Ll M
‘ : i i 4 et . S S iy
e B o e e e R B o e e e R s Taa S EERs ey b s o e
J L ! SO T O B 555 S 4w RO o 3 B 1 S ST ) M - =i R e 24
- I e e e B e A
. . [ b | B .t — B . e - m o =it g g o oy i sl o B SpEae —
. A i — -t —— Lm.l.l.lwf’T SR I T e SO [ AT A LA ¢ s ———t-
S T N O S (87 s S e e o T LA N -_....J..wullﬂ‘.lﬂl ETPEH TE o R SllCoR ! T i )
| ‘ o i : : :
——ie . I SN Ry (900 S S s S S e |4 TS| [N, S - SRS i, AL ) b Y s ) s
PR M — e g B s U Wk g s e B e Tl 5 0 G i e
! e . | i ! - 4 & .
7 T 1 g b 1 —1 T _ R BT [
o e e . P A o Sl s = :
; et f & | FRRCTS, oL = TN Lo, VTN %) TS T T TR TN o oS O i) S | RN R
e e B e A i # o e s S O TR K R e T W -, e
[ o T L TN 0 I % B A R 48 — ] BNl 1Ll G e e S e
1 H P R S VAN P I TN A (SNRSONC N8 PN ) T A SO (RIS (L1 ) (W T 0] (ST | T [ S M R
i I A l SN e S e I | K = BTN H 1 i i

glir=1.Onm

Lo | min
PERKIN ELMER

20 Omlm

500 - )

[]



T

. O[
ITEERNERN

50

LD, w oNT

T o2 ot o o o | (o e R
=Y ma [ HAT NE [
il & Go e s CETC
. A L.;/.‘ s
ans 171 ! maREAqEEN

17 “ 3 A HH_‘.J.U‘

it | i I JabE . Y
| -

L B i By LA E -
_ EhmmEmE e W )
- Hoa T T N ‘.,(Luu

'H. Tpt ) K B —

: HHRH
: w T e T T
] T T o e

. T i |

] T g e b E e T

] [ 1 ST L | W Mo 1 =1 5 ] sl W o [ 8, ) 4 65 ik Wl v.y,.Ly. =T

4T g A 0 T T E T -

T b o B SR Bl SRR LD i 5

- susnauayphak ,,‘._;u, i A HT :

1 : B o S o | FELEL R b -
S & : TEaTReT T ST R T IT ITHSET
= Empn Seip :
BEnE g Bwoied b Tt bl H_..w.. : . S :
iy I B § .‘_ _vr = i -

Ll

|

(K

£ el I

~

500 — [20nm 300

(Onwm!

200

*.

0-1 A

man
l

a0 om

Imin

Slitz LOnm

A41
PART NO. PR 093925



1
—————

AR, BT

g0

=

—i""__._”_f -

i

f

PO 1.3 v

—_——

s SRR

|}

et e e
e SR

—

(%Y
™y n

500 —\40n

~lso

- Auni t

0

b0 !

QA0 tm [

5

\.Ovm

-
-

EKINCELA

=

1

A42



i
|
i

PRSP DR SR

S ) | SRS |

"
!

£=el

3

LA

<IN

1
£

iR

P=

i

'
e




'_{_‘_.

R :
0

..

)

e

f
L 4
H
18]l
1

i _

32

9 I N

] R

Si

r HH L 1
i A ‘._hi-!.x.%.‘ SRS
3 S E S H T R
- Ak {_L_. \ﬂu.:Tm 3 1 U T A ol 0
N 503 I O
T A HH T i

T
ST L[

SRERARE

]
SENess

4 B T N S 3 1 I ol X il
) 1 O N A M L O RN W !
i 1 4 EEEEE N T )l B i
w FEE T PR A R LR T
3l s 5 0 B O D ] ;
51 bt o SRS A0 IS A A - i O - " o
il T 1 O 0 40 1 1
! Ll L - - Ehee o
Fr .._A.-: i H‘T.‘_ul! B 6 G CHEEER i
I ik I
28 R E L) U i
1 £ WA= DT LR

|
i i » |
] By
I
1T
U
s
—+
bt LJ:«
[]

Samas

L

Erpie
g 2T

L

[

1
1

1
T
1

']
L

gaEE

T
-

1K
14
R

i L -
0 o

T =
i L
1 _L =T

' N, ¥

1

500~ )

A0nm

W

(a8}

300

200

.

min

BO hm,

O -1\ Aunid

I

= \.0nm

min

A0 Cm
gl

1

A44

BSUT FALI: DEN YOIRK

LHAPORATION

0 SEE LA



bt L s R0 A

'

.

|
|
Vi
|
gl
- -
|
v
{31
{ il

i:_-, Sonss Y

450

400

[.O ni

-
-

I

sl

QO!\hm

|

o

500D

[

sy

O—-1 A

n

20 (‘,m’h\a'v\
wNO.

R

i

=

o

IR

10
&
oy
™
o
(]
il

b=

o

Ve

[

A4S



T

" 5

—

Yy

)

15 L YR
1.0

11T

e |

PR

T |‘|
!

9 G

Gl 7 T T

]

E R Ry josae K
, :

'l‘ e
100

alli

-

A46

PART NO. PR 093925




T

e

k Lum...iduq.i:.

“ -
FAd b .

s=eadugganiis

| :TTL[;; |
T &

LISk 2 J.
L S L

1
S0 |

3t

————eee e

PRS2 e

L

Lo ey 1oy

Lidar =

= e

PR PN e e R B O A

L b

A47

100 i e o s

7
=
N

.( Iﬁu .-
o L) 4[4 4
Ll

T

T

500
Vin,

450
0336 NaN©o, DMSo
(oe. DMSO

M)

0-3.0 Auwls’

O row|min,
20 omlmin

‘2 1.0nm

100 - |40 vmn,

00

T R )

SR aRNC CONTARLY £oiMmns e rian

=

raaED N LY A



78 B =0
e RS
e

Tt}
UL

==
1 e L

~if;n.

|

I o SR TV B rh e oT R (e T Y ket Y ST

RIS ks PV Ty S S

o e 8 o 05 B0 0 B 5 i v

Tt

1

e S T v B R 2 e 2 s e ]

A48

T

ris

L
ikttt

-—r

—

“2b-43

1

400

| T
??‘-.“L_, il .f HHH AHHS
ARRAN ?-J-r AARANER o0
u Ll ] W ﬁl BENNEN ‘ y J o
i E
T _ i 2
‘.P.I_,. A R L .EP:M!.....f i nw
AR AT | s 3
i ﬁ.f,l;.,_u HHHH A HE m
i _- LHALEL U >
4
o

v}

250
L 0N
v

400
. uc
G M

- 1%
™
| e
4= .Ormn

Y

PART NO. PR




LR
Tf‘;r L), Fﬁ; | _ﬁ_
1J : il ]
LRGNy

23

(A
f THHHE %r
mlw‘-wmf;% ”v._“
FEHIERLE AR
e il
AR A ]
H i s R HRE
SendENEaRRRRIEaRS
Al

500

 y%o

1.980 9 hoont NaN&; wmDMs0

".

T
400
©

i,
-3Runda

0

A49

230
A

A0 vou/em
z tOne

700 -Ho
O Yool wim
o

300

PART NO. PR 093925



A50

S s

50

500

WW
% o .
D
N
3
Z
g M
17§ @
oo
o
o &
g ¥
H%
-QM
[9)
+ M
|| =<
o

oo -

190w’ 5

bO k\]hu
a0 »lo—

-q3

2-ab

ok =\ Dum

CRAPIC CONTROL S CLUHPURATINN

LENCTOMR

Burfety

<]



A

T
A
il

RN
N
L

(AT

. AS51

\
T

S#6! 100

t
L0O el

530
2-2(-13

500

DM

450
n

1
Tl

:
10

a1 3/ ooml NaNO,

 E— ¥~
oo
\.

0-3 Auswks

0 m-lc».

3?100 -WOrw
(0wl
ik = LOwm

)
g

PART NO. PR 093925



St 74

T L ) AT R 1 1T HORNRE LO 4 L30T
6 - T A A 23 | e g H pupn i
o CEEE R A e L TR
EEGEEEEE 1 1 R A e e EEEE NN .
P EE e PR R R R R
HS U FI[ EE S o
HHT o : HH .;.."\H.:: HHHHS HHREH 2
T AHHE R HH " RENN T
RN N B EEpN T
NEEEERE T T TR e o
Tt ue EEpEN AN g L AT e Tl o
1 : i - H 0
B & 7 1T 1 O 0 O O O O D NEER M
1T COEA e e e e A e L e H R T e e
s L A and AR ARG L A AR A H
e s . W ] -} 7T af = = il bl el =l o - @ 3 S1 >V e o 4444 - .
0 O B g mEE AN W 38
4444 4 4 e . S-S e - . . et - -
ainm A T A (e e L e e e B R e E e e e e rer e w
et A R LA R AR PR A e o R =~ =
T TR T T T R e T T T RN NN R AR RN (N
R L L R L L L T R
11h T Hb A A wAs HE L
SEETEE S AT S e L ‘.,,..42:.‘..,.‘. T 11 o
o EAEnmE : T e T nuumni |5 %
R Lk = g% ERA W i, A M I ) O O 0 10 0 30 0 8 O N O X L HE 1
e e ; ..J‘ﬁh TRt 1 T T TR o ™
4+F I+ - - 411 - -t - - —- -1+ -4 {4 - -+ 4 HHHHH 9
- .- . - KEmAERERERE 4 - nE SRR .4 [ I I U N N 4-14 4 -1 " . M !
T AR T L ] L T R AR =
ST i THR T AT TR e A TR e 9
HHSE SEET T TS T H S ST =
TR i TR T B H R 14 gEENEEnEEEnn WP
AR O |t ] L SRR R 8 CEFEE A
T A R R R L L ] ] # g 0 oo O A B Tl
SR ERR NN AN AR R T A T e T TITE SEEEEE EEEEREERNE [
R TR T LT L LT LR R R ] &
ype " T EE e e 1EH AT TR AT H AR
AR 1ER sEEnnNRanitel i i ] L EA R FEE T
HEHHI] UL L TR T -
T T : T TR TEAITE T W
AN RN AR N CE |y pEN NS ) ENN W ENE T N
e EH A H HT, i B L._‘ “..:f ] A R A 27
T D HHH AT R ¥ A e
A R e L i i e e e e any Jus
AN TEAT 8 F CEREEE AT e e e ke
2 75 ENNER AR AN i S
T b R e e e A 1r L T R T e <2
8 AxE [1.CL] B = LT | 1 | Y EITECEEE] alEENE. (AWM YR 5 |.OM
| o i I W B i R idn ] o
e e R R e L i o T A e e
T g o o i o e A L L SRR R A e THAH:
IR R E e el 1 1 A3 A A L e ane |
FHOHFHHHH el H T [ TS T FHH A
A EREE LR B SR e EE R A TR I H PR HI18]
FHA ;{ SRR e A VR L R A e A w.,.-
4=} |-14-H- 1444 ol it 4 - = = g .. - . -4 4 =R 4 -14 -1 -4-0 -
AN NN SN Th RS i L4 L] LLL . .AW
o COlE A A PR R : LUEL R - | T
R EEEEE A e r A EL LR ANENEAS RERE 1T TS T e ] <5
A i K AL en
BT HA R P A FE ERELL L T 1] .ﬂ ] TH T 13 i 1A
R A FEEE L B LY L i _ i L ¥ A w
R R Tmﬁ 11 THHATTT .__x%m
11 AL R R T i & E -
0 8] 0 o 8 . =]
it jussniiskninani Russis THL 3 § 111 . ] QI.W
FEEEEL AR 14V L kA CE T 1 H ‘lm
s 0 LHE 1
HHFEFEAHE T HEE HTTT ] T TTHHITHHIH € 8
AL A SR B A ; il 1 TS
L DR LR E TR 1] : T HITHTHHTIH
TEC P EEEE B e L b i . I THUTHHTHTH
FHHE RO f :
RO TR L A R
S HEHEELHECE (11 111 % LEL R , T L SO L
B o5 El il i Ll | ] I : TEE L FEE AN
AT R L R . H T 1 g ok i
. doftH HA HHSH ..;4- :._.-w%! A QU HH LA ol

|5 min

20 nm[Cm

sl

:l.Ohm

¥

PART NO. PR 093925




S#15

.3‘

yRyEEAEa N R EER S R e e A AT e e e T e e
Adiws 1 ﬁ HHFH . TEEER LU HEH S AR H T AT FEH R
T L e R A E R PR B REER A a3 e E R
O A e R L EE CEEE L i L AL T
.. BENERS BEERES 44 Swe o % i X 4 EE - b 4L 4 - 444 4
FEEEHFHE R TR LA T.T.mm‘.,.,.;um,. AR R BEEEH R .
141 w
CEFlE S A R R e H A LR R o HHT T
- ¥ 5 O SR TR ! A A PR R R - 2
e CA AR TR =i s 0 A
3 O b N I T 1 e HHIE
TYA.IT - . - ot == - B OO S == . bl ol - o - - » - o | ) l!l LREEEEE] IV ] .i.. -I B RlalEl: i
AT HTEA S e S H A - HEHHHIAT o
i B i TN
= fe b1 @ N wEpBE ERENEANNE i i o B i ] N oy A .Af E Tt ] =
CI O R T R R A e 0 0 o o TE A T 1
T A R + 1L .f HHEH HIH AR R
TR SRR EH LA 1t T HAA i T HAEH 11
i B 3 sUEPEE: : | - SR TH UL e el
AT E A ; dis RN . L Lk TR 3
HEH AR TH T T i {15 e i THFHHHT THHFAHIE] o
TR B R A L ELE 2 0 L b T R e e R Tg.a;
4444 |4- LA L -1 -H - ¢ Ll N i L nE . s RS | /3 Y
NN - 4
R T AR L ! i T , THITT &2
H,.ﬁ;.ﬁ...,-., pnw R AERRG SHTH VA ERCL ) ] HENE 1411 T \_Jh
of of feed bt " = . i [ = 2 P = 5 "l = &) 1 3
AT HEEE B AW i ] : g AuHEER) T A
I S E “;(‘ ik 1 AN ARREE AN EmRas| RN
g dEmEEN T T T TR R T TR T T rhpw,,.
- - “ bll tl. - ”“I I 4 - i e o - . —-|- = = = & = = - ol nf o gﬁll,vLu. )t - 444 4 o
TEIT T 3 | § ¥ 11T 11l b TR A A if
A R B ELL THH L TR A EFELE A T g A HA TEH AR
+ 444 - SEES S SRS - - g 3
119 fEr e Ee A i : 1kl & lu ARk LD
=N CEE T e L il b r 14
cE A - IERE 1H 1 | LU PR L mumnd |ug .
uE T EEEER R A T T B T
FEHEH T L R R L ]
HSH RN SRR C AR . R T EEEL (NN
e A R 1 0 o O 1 T o
- SnRENE -4 B o 1 ) 0 = oo k-4l S bt b b b L - Lt | \O
o 4 |- |- 4- ol B - - . - ol = -l wll = = = - - - - k- - o st . .-- ol - - .\I—\
Tis THATH SHA R CFEEH T AR 11T WH!,HT‘......Hr.,H%: uy W
HHHH - H g uﬁ..ﬂ....Humm.wm..mtm-m,:.u : AR R R R A
- P T al pamnd fne
Tl A EETE ErE R Tk §OKNED T EER T m 3
.IlJ.M‘ A4 HEEEEENE Y ERBRShEEENARMAR S . o
-{ - 4= -$ld-bed 1L L3 LI L 44444 o
-1 —+ A”.xl.l.r - -1— ~14-|- -1 =N ~-k{- ~ 4
T e R A e e AR e e T
I AR Han mnl HEns
T TR T 0 B e LR e b
: B LA AN AR .-L..--% TR A ] @
B o R W B Y PP T R ]
ir bdad.: | dee el aditiad A1) . - “ & sl v G ] 44T e el el e o | 4 LR 1-|-
e L MEAREREIEENESE S e o & ™ 5 I |- " - b 4 (0 O s bade 4 F =
1 1 T : Tt g % FETH T R
CECE R T L ; ; L aludlf TEHA R L N |
TR A B AR e E AR F R E L T A M
08 A4 FH A -HAE R HA 4 - AESEEREOEE EFRAN AN ANI
N 0 o o o L
VTR T AT R T =<
NN e -m;..:..r..mum.u...r:. HEHH A HAEF R TET A 3 ._\
HS s % T E Bea T TR
-H~H-H 1o HA - FH o FHA & |Mw.. EER HHH-HHe A THHHFH o ©
et el 4-| 44 " W 4104 L 4 Aol <l i1y
L HA T NNV S AN EEuN D .H\U\\ Q
Hi4 H Ll HEEIAaY . o E — AnE %W
o R R N 11 £
| o B B Hnm m
T T ENEREEN T Ha\llm
1] ] " { . 11 H“Aw 4
1 Idl 17 g 11 N 1 11 A D
1T A B R . Tt AN NEE -W >
T B n
o rEt e e R AL
" TR A e - BN
-
] [ 08 0 B AN R A RN RN T
T T g W B B Lh”._i A ]
L1 P EEAFEEFE AR AT RS RS us
an B o o o B
4 L X ane i dfoal 4 ofe kol kit i 0 ] [ o8 il 1 o

",

phatolyzed 15m

D,O\\mltm

\.Onm

Xz

s\

E5 GRAPWIC CONTAOL S CONPORATO

PRINTED N US4

PART NO. PR 093925



S# 76

444144+ H HA-1A ¥ At b el A S
: : A T
H O 0 LR HFRHFHFHE R IERERI TR RENS
H-+ 4 -H-HA A HHEA A FEA - 4 L 4 - LE3-]- - BN 1 I A J4-+
- A HA-H A A A A ] - A B I 6 I L O O -
S+ H- H HES q4 - - H - EHAHA L - H A J-H- H--RHAAH
- 44 H+ J4b NENESE = L1 4]
H-H - HH - - R U5 I A A - J43F
1 HNENN SENNEE NN .
L1 HEEEHP PR
L1 NN EEE N i EEN
3 ERERE 15 I O A O A S HEEAEAH A
oE J4E o . J R .
H- HHEEHH FHHHHAHAT N A o

700

T
LELS
1
T
. G
I
T
[
.
i
L
[
l‘JIJ
Ll
T
|5
L
|
)
T
]
1
T
L
]
|
1
T

k=0

- EENSEENERER +44--1 |- |- - — -+ 4. 444+ +4-H H-FHR-H L A
] AENENE N e ] LRI : B

L ASPERNRENG BE dBHF AR R AD - i 5 S -\T. e Y Ha®

N NEESNEN y i : AE y 4 AT E A T
= - ER SN - § <} - - » o = - - - - - 4-{ -} = - —
- Ll -} L @ s - - 44 - il - o ) - -ae -

“4-FHEHAHH - o= bt - - - = 5 b g d-d- -+ {-14 | . 44
Hel ol A el - F - 1 <t g UL e A -
o~ I o ] g T 11 JoiT Q 1 o[- T = R m
—t -t -] -t -+ |- -+ - - |-} y - ! 4 = 5 —|=]- | 4- lﬁr . b - =] 4 -+ 4- |

P o - = L. R 4} i1 S
1 CEFEEE R A HY FEEETHTTHE

00

550

3-23-93

500

450

-4~ - - - | 4 - - " " 3 o - 4 o b 4-{-} -] -
w 0 0 RN i B i 4 HEE i I W
4 AEEa 444 5 o 4. . 5| K W . -
CE AR TEpE AENER LEE AN " N B [ E ] AEEENEFNNNE
R EERE R T Ak EREN i g N 0 1 i e o e L
= I o I E 5 L T b
- fpf <}l o4 -4~} 4 -|--} R " = - i 5 = o fe
0 o AEERENE . r ] < C .
B ClEd 1] % i B 5114 b spugeh B T B 1
anTEEN % ia 8 " ] i M O O B
H HUNSSN 13 JH AT 4 THAETTTER T 11 B i
T g!.; FEEFE T e 3 pReE T R I d .
AT EH T EE AT 1 & | i w i L 1 L17] - LTEEE NEREEER|
o & - _ &b “ L. 1] 3 L |- L] -4 44 4 44 4.4 -]
b =41 - Fl-l-FR4 - T E - = . A - — -4 L - post e
H-F A HH - R 2 - o i | ~ 4 1 -4t ]
AL CEEET EET R T I 1 ] ] 1 i AERe LT
Bk A FRAEEA D TE (i & T A « - 14 - SEREREN
T T ]
" B i ] [ T 1F
T H S 71 | AdRkd Au AN ._ L1 Y L - alkandiiing
H 1 1 O O R -4 te ] | L1 LHH- e RS
5 R I 7 T 1] AEg 11E
|NU. - - ot | . T -]
el dr 1o ol % Q @) ]
or D £ T A.,.xlnz ] ol

ed 30min.

400

DMSO
protolyz

350

BIFFALO NEW TORX

GRAPHIC CONTROLS CORPORATION

%0 T
0— 1 Avnk

40 nm
~in

LEE T TR i & Tk i Hit ]
TR R EEEEE R e ) H AT A HT L
B w..luvw ANEEN .fg.i‘l Ll H T = EFEE “LIL: 14 i &
BT EH R HER AT 1 HTHITHTTTHIE T
...JMVH,‘.....AJ‘.HAH.(HM M . BERAN L 4 1 A HIHH : .{. 1 I . y ] ] r”. flr.
N = -4t 4 i - 41 o o - . - .\.\IT

ERdpdunkndn EE R R A e b R H e T
EAR N N .|u.y.”...xuu‘u-h,4 i S T AR A VR T ‘[.(L §
gadnaduan SRR EEA H AL L e R R R e 1.Pﬁ
- S EHH T T A P e e e e
& ] T C R R SRauRaREEE /
nhuullnwl.l Y T I .I#H 2 B 0 0 H.nu.u.gull.».mrll?- 1]
T TR ST N P EpE AR RARNEREREENEREERANARRR R R =
b ] n3 THA A R i o il b it Ly A TR RN T
1Ot s u J W S - i ¥ JreN REEEENE e BN
-~ HHAE I H TFHHF e S o FFH T FA A e A 2
7 RN wa_r.uuHuLAux, 7 1 | 0 o B
8 E}- 4 L O O L 1R B e e e e
=~ N - - - = . .- = - { - - 1 ll.[r - Fol— =14 ~4-1-14 - - - - o =]~ O

i i I il o O 1 F L -1 HH 2 u e ol i o L o
CEE TR FEEEEE R R E 1 EEH T HE LA B R R = T

00 -\
sli¥ 2 1.0 nm

4
l,Onh-’

JHE LR L R LR L AR L L R
R L L L L T e R R
CEEE A R L N i r. ; I LA

TR R R PR LR ] A A 1970 2 5 L : : - NN E
U LR T HITTIH T T TR




S411

3-23-93

.
N

d 45 ™

PMSO
?\m’fo\\’ 1¢

R R 1 ' H A HH
- - B NS 44 o i @ 4 E= -1 0
unn i b . K AT e
an = il B 14 EEAFREN
u ax AR 2 ..;.LH N H1 &
AR EH | L E CEEHH I§ s A R
NEEEEEENE T T 2 T T i : d THAT ;
y TR FAE THEEHT R T TH TEHTEEA ] o
nEm Iy £ ﬁ b -HF A H QEdEANDR {1 1] /l@
IEENERE EREEN B - % £ ] J4--H] 2 EESIER
T CEEL R T w A b o ; 1 fTﬁ. i A8
o - -l “of SHER = O T EE R RS | B
e~ oSl HH o TR Fo 3 TEHF
nnbEnhEnEain T T AL TR R ClEA TR 1T W
HA il o o RS e A faEazEaaaE| 2208
= = - - s ¥ - - e ms - - 444 . A A4
A LR P RS
AN i B 2 L il ] WERE E 1
HHER R AT L E L L Rl
i : TR TR R i
EE T TH i O S THTEER T : T
T 11 EEN TR 0 i i | W
] EEREEREES NN J4-LL n S
T R Cif o ,H‘r..ﬁ T 8 i 0 |
B o ot o ol e B e S N | -1 _.l[ i~ 4 + -+
| -] - - - - - |- 4 - O
CEE A Tk i T R
A T HEE T T A ; 1]
T EEEEBENENEE AN T _ 3 T g Qe u| Em
pus T H Ak e 4 i e - TR
- AmnmAn -t H H-H T m
T i T EEE N WA MW B Ju
T HE A A GpY : 5 ; HHH A 3
- WS- - ||~ .- = -4 - - a . < 5 . - - - - =
R A R Asne J44 | ;‘H A A
HH e HHHHe Rl HHGH
THE mA A b L] 1 1 whnl (B
—+- HHHA +H- muinl WH PN
T R R e Helhjsd FELL L ] HHHIE LS
1 05 A | X AL R ElAEH 9 T
A A LR LrERL Ne ; ST A HHATEHIE
ENNREREARRRRE TIEETE TR T nERRERREN RS ENRERwEE (EN
SRR A PR A AT ) T i i S ©
T T E T TR T I
R R e L ) g i 1L 1 # : o I ﬁ
Win T FE W ol LA - A 3 o |
-1 - “ERNIRRFEERES RN L & = - Min W G I I O L1 SRR ..
.|||‘ o°
T i 0 O L R A LHE T 1 THL 2
T P EE R + E A 4T THT Umm.r.\.H.w,‘%
- TTAEEH T : NREE NENE N {unn
HHE ELT L FHE 17 T
A : FUHTL u.‘..,ﬁ.ﬁ. i TIEA: .\
1 THEA z NEpH ik LT ¥ 1117 .xﬂm;Hx. o
- CEEAA T i 5 4 AANERNE T B o L~ el )
: R [ 11 ZHIIE T ,;Qm
FHSHF FEH AT H A eE A T i A o o ArEr ]
= houd BN 55 B BN B8 - — - - - BE g T = BN P
TR EEH LR TR TR HIHIT i TR 11 : R Y
WDW. 11 TR i & . MY - al 9 % iR 1 15 .A:lw.‘ E L )
-1 - R - SediesciEsedRE . - = - 4 - H A <
CHFRERFE T R R THH 3 NuRN g T HA - E
A L HEEN e I I TTTH!
T L] it !
TEETL nEn b RS i TR

B

PART NO. PR 093925




Su 13

AR L FE HAH A f ECHEA EH HA AT AR
0 O i T - T 1 EEEEENE
A L PR e L May Hiaah T 11| T TEREC S e
A TR R T T TR T T AT = , A R T
R e e L AL , Frel-E A
o 4 1; SN LA A
T i u HEE : AREREN i TR 8
AR E L R EEH R e T ©
EEn AN 5 o wi| (mw
AENENEARNEEA LNy T 11 X 13
T EHTE AT . |
N4 s ol A - A4+ HA4 - L At-H-H-H- A
T3 TTI° i K " N qE TOWmTT -
HSE AR S .‘¢.,.,,“ THH TR TELE T
R R R HHHEETH TR
E A R e | = [ T B b
e FRE - +HH- —HHHRE o
10 RT3 L ] 2 i i o S FEEE RS ﬁ O
M R ] L ] T i
HH L E R L i A L
IR H L e i ] CHE T
AR nRaRRNE 1 e 7 o
e e e L L . B i T oo

=

1
11
T
[
:
T
T
T
T
TT
& D
Al
f
i
B
L
T
IR
T
T
T
Il
=1
T
3-8~

1
Jell
T WD AL

S B . i B A S LT ] NEEEEN|

H Rk 1A J TR SEAE F Ak ] ans THH : : o
A |- M AnalEEmy 5 7 § - T HHHTTEN L 2
T L EREEEET T E LI {11 ﬁ 3 ] i N HT

HEEH AR LR TLCE LA : L FHEE A ER R
AR FHR R _ st IEaEE T LR 65
I i B T 7 1413 S EE HAE RN S W€
HEFHEHETEEEH PR HE E TR _ ] i 1L TR ERTTE A AR £
S e EER ] 3 TR Q
SR FHHAHH R H i Flnxm. 18T 1 : .AJ# =
A A R e A : i A HE TR
TR R L s I T e T L EL I .Mw
e R e e e L : g LTI E T FEE T 9. 5>
SR EEE R 10 N e o 2 = i o Bl 7 il J4EEE AR T TR 2 0 —
0 1] HHH ] i 0 O B LT T ST m.ﬁ
TS L L A 2
1 A e R R E A e H R R H
BESsasiaszan PR R P TR R T T A A 1l mw
EgRaaidl SeaEdNEREREEEER THTHREH R TEETEH FAEHAA T R R T
T ApEREERARENERE T : - EBRRREERRN ton
H R R FEEERR ] R T THATHH TR A R
“w‘(, 3+ mwmwmm FEH R - T ) A EE L -
. e ERsundkdEal HH IREANN N ulls 1 :
1T CE R EEEHE R 3 ] ; { B o by B Ej e H
P L A H 0
oA AR ] f e e b £
B MEd 0l £
. mRANEN ; o o g £, <
T o R SR 1 oA 54
O A AL A HHEHEEATEH AL E F i
= R ] I AFEE G [ G Iy i SAENNEENEENEE RN A A LIl L ]
ERRNEN 13 HHrHH .:%. HURER, MohMi
e e R R e e = R v
O AR R B R R R
BRREERCEER T .uu.ﬁ.uhh‘uf.[ : :
e E L P T R A A B R
10 npsAuRbN -L.*;, i o R R o
e g CEEE TR A AN LH - 0 B o
HaN T LR R FEEE T e B e e e R e
T EHHH AR R FHH T H R
o S w._. iz LL”;-A. o o T )
S R e A e R E R L THHA L HATH A HH
PR R P FEEFFERHETEE AT | H HHFFHTTTF

BUFFALO NEw

B CRaAPMIC CONMTROLS CORPFORATON

PRINTED IN U A

PART NO. PR 093925



LI e e i

T
—100

L

T

T

LTI
I EEH EERE L
LR LR
I i il Iz | 1#1 Lty )
L THATE TR I
Lo 1 ERAHEEELE AL el [ 1
TV LEE LR .ﬂg ”
e
L LT
LEEEHLEEE A
i
AR HHBEE R
TH L EFF - 1
eEnnnhnetm
m--.l 1 V

AR Y A A

AS7

woo

00
n

Y
luno

700

L5E% b2

500 3.3.93°

450
160=L DMsO

n,

b0 m

10 di
0.9%L 9 NaNO-
Pko‘fo\\, zed

350,

300 X 2300
100 ~ 190 nm 0-3 Aunbs
b0 m/mn
20 A [Cm
3lir=1.0nm

FRNTED IN US4

PART NO. PR 093925



2

‘:.Jl R
Q
{2
S| e
-~
N
H
o
LD
s
o
>
T o
o
1
Fen
\
o~}
(=)
Q
+P
(&)
o
O
18
1

i
. T

il
I
T

00~
fuFom
1. 390 q NaNG, /190 mL DMSO

?kn%\\’ 1ed L0 win

10d

{:

2%0

A58

I
Q| <
R AT o
ﬁ-O..J x.ﬁl 1ot \
| (]
ul.. .xh\..\\ L)L b
b1 q m
0 7.. o L -mw-,% £
[ id o 1 U4 [ m
MES
LU A M 144 ) ©
o)
4 a8

20 e rmom

5\?&——.(_0 nm

T o R L L



I'T1]

0 (P
LB A g

TrT1.07

't
(1
1

v T
S

5 B

=

1

LI I T e Y I
T

B ! S

1
1 )

YR 4
H

=121
inA
e

I
I 0

PR |

i
i

j]ﬁ ﬁ ahitt
R

m ﬁ T
i

Rl
HEHHERHEHH
|

20

I

e Ll

———
i

TTHIFERHE LECH I ..
TR TR T T
R ET T T
ﬁ... . i : HENE .n,;l 4 83
AR H
bt iecistill |

I S

—t

70 i

Sy 4

P |
T

I
|

650

{ TV 0 1 ) ¢ T
I

100

€00

Wy
!/ i )

i

e —-

—
===
I

14

-3-93°°

500 3

450

tuhon '

i0d

(:

3.5\03 NaNG /100wl DMSO

%-}o\\fu& LOmin

A59

0-3functa

W0 A/ imi 1
20n=[cm

s|

2T 00~ 190mm

21 0nm

PART NO. PR 093925



S ——

o

T
100~

,’( =
A )
I
(i

N 41 H 1..

R, 5] BN
T ) p——
T T

T
T
T
!
1
1

=

Ji

T
71T
1

i T -
T—
™

g I TS
A

.‘L_rl 1130010 43
A
HA A T
FHEHEEFER 1
TR ER AL

1

ol
T

T
FEE

T
T
|

[

L

R

et
Tk i

S i

T

3

T
=1 =
L )

e

)

4?0

3 F=—
8 1.

G S M TS ] /TS

i t i
PN (SR S

A6

[ W)

HH

20

VT
T
I
T

AN

INFAYaY
e

P -4 T

2

—_—

100

EEC) 5

3-3-13

-
2

20

—
STORI

boO

500

40

L4134 NaNOy /00 ml DMSO

thl\{id L0 m

"

Lll.+l°'\

10 di

{s

T
Lo

L% |

0

o 5 Y T

VAW

0= 3 funds

BTN
20 wm Jem

st

= \.0nm

700-130 nem
bOnn]

CRAPMIC CONTROVS LOA

<]

PENTRD N LS A

PART NO. PR 093925



700

BUFFALO NEW TORR

LS50

GRAPHIC CONTROLS CONPORATION

5

%0

TE-r1-48 W

7

MSO

L] g IRANE AR AR
S Ly
Hr - ‘L‘,_ H U — * T HH i
am HT i +HHT HH1-
kil T e g SRR
L R U R
TEEECHIEH B ] R L e L
SrHH PR R N TR T HE A THHT
2 - EE RSO E e e s e e p: il i 5 W ﬂ 313010 H
Wy i SERNESREY ] 2 g 7
b L S e
ul “.._ iins F R L THATHHFET [
S e VAR SRR R AR nl cadiadRER 3
T 11145 il A
R LT 11 ek ] 1 |-
R T PP HAE R EHE A
e CEEEH TR T ; HHHHHA
TR R R T L LU T HHHAE
A T OO e T
R R T TR AT Hf T

"

)
|
T
s
RPN
T
T
St
R

S B

b0 wm

o B4 I
I
T
4
T
H

T
gl
1

1

[ ]
I
i

7
.
T

k.
.

T
1
i
7

/ 100wl D

N O ] n I i | CTTT- 1ERE TERHEEE- 117
A EEEEE T L RS i : T HHHTHH RS
Hnw ?..Hl.uu M m,‘..yw w” 11 1 ; 4.. : w
ANl e TASEEEHTHHAT e 1% ST u
T e 3 6 O W A i - U ».

T

0.9%b g NatNo:

24 Phatelysis

10 dilution

s

FENTED N US A

T
Il
v
T
i
L
i
Il
T
T
'
l
)
T
:
H
L

o W oy i M A MM eEnAESRAEERARE -
A A *..... L BETHEE R
HA-HAFEET HCEHEE A L 4 H u
H 11l T WA

[.0nm

20 nm|om

T SRR R THH g 1

THTT T}M HIEH T A - e

e A B TR AR | 1H THH -

e SRR R [ : : ARl NG EGRNEARAS

H-EHH P HE T TEEE : 11

o G Y T R A

AT : A HEHAH AL nanNE SRR RRECaRERERERARE"S

ENEER sERAREnEE R AEN i L1 11T 1T B e

= 0 R . ! njnrﬁt, 1.0 D
F- THE R
AR 1 TH T HHT I -

+F - 1 1| 1L Brahak

E HHH 1 qaENE ] : | Flof

470 WANEDEEKEE & ol o i € u 17171 |78

””Oll 0 1 TT1 11T O - n.l ..|~2 BRD ,l\ 1T vvmv“

i % 5 B I T T g el —+— QO

OV EECEE e ..Hu.m,nw.” ..,:.w ] ,Tu.u i of o 3 7 1HHE HTH H H1HT]

- A H ] FEH T H R HH L

5 . 2 ha

A Tl A A L LR A R o 1
SR T R FEEEA R T

FHHH AT O H AT A R R LH 1 RRER % HHEHH

A61

93925



S¥ (4

100 - 130

; SRNRRRRRRNNRRURNERNRaN T
] 1 L e
AR e R AR R e R FE RESEEERaS
A A T R HAE e ] CI
u HHHH A R H R -
A EEEEEE R EERE A A HE PR e e PR M
e e e T T e L e T e e
HOET T S TS S H HH m? AR
T et A R R A EE T R HEHEEHEEE
e R T TR T L T e e e L ErE T L e R
4 " B 5 58 il LLELEE ‘.A S I_L.‘ -4 1]
T CEE AR FEEE FEER A R R R L T T o [
TR ur“.-“-. O xﬁ”-gu.nwhwlw. JEERREEA A -1u,wm.unu L,ll mud| e
Foe S FFFERRERE FREF ATERCCERAEL FEEE CHE R B B e TR e
o T E L[ 4 e H A R TEHHIET
FHEEE R FEE R FHE EEEAEEFC EELEEEH EEE T AL R TR e R A e
A - + = NEBEEE -4 H- E 3117 gE
s : U TR e e E e e [ s
; o o e B - mN
- CEEA R R R B e e e e NEEREEE T =il
AR TR e e O TR [ E nm
e T LT L e e e e R il
R R )
& T TR TR SR P =
Ljﬂu T T H 1 L ESE T RS R HHRE
R eSS R [ HEE T HS T HER TR
AR P ERE i L i THAL THHEH R ‘w.— 1
| audnenldnandanans AREaaRERRRRRRTRORERNRES AR T AR A R R IR
e e e e P SEEER EE R AL R R e R s
o R AR R R FEE T E R FEE T R A T H TR P FE TE T .-J.\u“
ERFEE R R .AJ_ . .-?w. . Hl ol 1A E L e
SRR REERER | | HE U ETER T FHTH T EE R T
T R T : T ST
uE e e LT I ERE R PR LT HHAE L H A EE
FHELE HEHT HMU 1 THE I HiE E Hﬁ..ﬁ | -.uy\\\r.wW R
T FHETE AHHADT P A FH A R L
T NN I 1 TEE “u.n.muw TN FHEE T HAH AR
SRR R HAEEEEE T T 3 TEERE R uﬂw.myurr. uahaBaAREARNRRERELSN
T 1LH i I LTS 11
R R T ; 7 }
FEFEE AR 1 THTTHT T I : THTT SRERHT
I .w..”J“u:ﬂp”g‘ 11 Pwuﬁ LT | R
L CFEELEREEELILE L LT ; P FEEFREELTHEH TER i
e R R RS I
R EH H T A B niaRRNS T PCan 1 TR
aRESRdRR T I TR 3 bie T
- FHEREF P L AL H O UL EL LT : ek
TR R T R | LT AT R EE R &R
- CEEEHTE A R L : CH T EFF R T HLE |
R T TR TR T v ] e
LR R = m ] | - - 1 EER
manausadsEanananuasand NRRRSERERR 1 FE RAEASs T T EEL
T CEEEE R e T ‘$4 O %H.‘- T T ..wn.,m”LUJ
HEE TR TR T AT H E T
LI 1 INRRARARES Lt i
t

A62

50

/ 100

L0OO 700

nl DMSO 500 3-17-943

% N&Noz

1.3%0

0 -3 Aunds

)

o

mn

(00 vl

O nan

P

20 n-»[t‘.h\

ion

14\0*1(7
10 dilut

.

1

1.0 nm

slit

HUFFALO NEW YORX

anon



A A A ) e | e L I b H R R R R

TR T A CEEEFFEE SRR F R PR A A H A ER R H 1

R FEEREREA R E R T HLE s i CH A ERFA B HAEE AR FERA e

A R R R ELE R R T R AR -w_.ﬁ:h,....n..i.wﬁ.

-] o HEEEREERE - L 4 4 w ARE L) - i 101 b ma . 4= o
TEREH R IR L R | T L L
EHTEH FEE R Hg R R R R R P H R HAS 1

LR A e - SHEuR TR R e e e e
mei=] L0 AT R 1iol ; i 1o A SH - .
TR SR P R ¥ THH A FISER R
HE B i A S e S R EH ©
UL R 157 5 O 5 R O 6T B I O = PE 1 1 2 0 Y INERNEES ]
b - AT A H._.W.f AR A A R CrL: ' _ru
FHHE H AR AR R R £
iu e O A o wuw
AT A AT A TR LA R e e _ﬂﬁ
FHHE A TR AR F AR O Y O O I 5 R 1S O m
= R A R HE AR A R TR R R .
-T FEE T P e L R e e e T e B
S R T SCEE T R EH e R A A TR o
_ (A 1T A L k4 o THEFER I T ¢
T e FE T e R e EEERE T L
T+ R e EERERREERRRREEN HHT I 2
4 SN s 44 = R A = B I U A O L -1
RERARERS AR R AT H T ﬂwfv
EEEA -1 44 411 - H - 4 -'ﬂ
EisE LT H T R P T AR 1 3 ¢
= o S o FEETE R = BN Amﬂ ) 3
HE AR LR e i v nlw
R A TE I E G 1 8 S T )
4] .9
: e B R [ HHEHHHTHE = £ 2
ST P EE PR L HA THH B T2 g M
CE RS TR 3 =
B R 4 0 ) a. o
HE T - H - FHHHHH / m..u )
R R R ELE R HH ] L] 0 =
qras TR B 0 L LY a EENERENERESS i SR - ok N 3]
- HH HHFHAHEFEFAETH AT A + _T 1 4L =T - ™
H R R L 1 HitL iR T R R

s m 0 o o 0 o B e e

us s T P AT .xm.:%i-%f AT AR FH AT 2

|.I|UFK R A AL rq..nﬂ..llll.: A 444 ,.|U.I.ru. %

usy EeE PR R E A e e e L 1T

2x AR P T TR AR R LR

EEEsgEEEAERad - HEE R R T AN H wagpaan|

Hau AT e e B o T M
AT B R e g 11k TR [T T SR

o 1 T TEF T ET <

| —— - 14.] - - -t -| . 4 - " Bl A - e 3

A T HAEA R A 4 -

HoH CEA A L C A ¥ £

TS NEw. ST ST . T 5 :

e e e e R e A L H PR R 2 O

n AR HE AT A TR 11 0 &

AT R T ] T HIT T S ¢

T R R R 1A SR T T A I < 2 &

= I . el - L i

ios A o ;i 2 T R A S : 1

H CEHREE HHL LR HHHFH .ﬁ g %5

-+ A=t -FF A - -4+ -+t t1 - ‘\Dl O O
T iR TEH R R aRRANERERE =0 S A

i e REN S AR A T i)

L T R i

R R R LR E TR

anm 1 A e A A E R TH 17

T T Q;L g #m B B Hit : 1

A63

ikz L.Ovm

PRINTED 1o US A

PART NO. PR 093925




e FEHE R EHH REEEEE SHA AL AL b
cHr R %._ i A A T ]
R LR EEEE L : _ T T TR
FHAA T FRT T TTHLT 1 HTATHE 3
TEE R R A T ; ho SHHEAHI
= O VO G 0 KX HRE T W I FI- B
HH I il . kil
,x..&a T 1T sl T AT Hi T
FEC ECE H AR A 1l | 1 FEHL 1 5 H F
e - - s EA WM | | . 147 1
A R A T i RARRRRAE RARRERAL: HHERTE mfw,u
SRR PR A L U el SHEHH TS TG
L e A At HEHA PR HEHAT L
A EER LR T ar ;f. T : THTHTT
R T L AL ; ;... 1l: . _ - ..ﬁwm.u /wa
CEEHE R R T FEEH LE s 1H H : -
JQ-,-L, L ; e A HH- 5 i
A P THH LT I - ™0
SEHH I L I
T R FRER A THH RRRERERRNAN: HHITH R =
S o w” AL ABRAEARR T HHFHHI
HHHHHHH 4 1
113+ - - 4+ - |
P HEHT A T #.
TF L T fHH 1 H 18
T e W HA R ijb
H.ﬁ A THTHA CEl e
L i e e A e
TR R R R AR T X A H R T 12
NEE NN RN RER R A 5 T T BaRE ==
T HH T TR g H LT _f.. L : Mﬁ_ 13
i - HT . L=l s o Ban 12
P 1 u 11To : FHT He : lll..f ID
SRR 1 HHHRA~
A BEREHEw )i
LA R O HT@H S
A e T RERRRRERAR W«
% A AR o AT 2
S O O
s & o -} =} o r||.\.’
: - TEETHH: : ..3..,0\...
PHHH . {iits
i W 4 2 T |
- EHEET R S ‘T AL L
A =g HT L
6 X b il H hﬁl.. -l 4 & o o - - 44 - =
g is Q T .ﬁ b1 ] i e L J/. A HH THTHH 11 w
o A AR T SRRNESHERRERNE HH HH<
Eag AR R AL LA HHIHE THHA ﬁnz_,
T [FEEEECEH L il iiE LI
SRR L _ FH EHLE .hﬁmu
R T T A Il &
AstH ] E A | it
T=HEH ] ST L.,mem.} ] .Hl._m_ \ RERARRER Wn*‘%\u._..
ol b Ll i 5 iy b Thfi AR 3 M ﬂw(
= W E R - fd gLk - . . - “H-4-4 F 14 ~ -
1 A e A EHA R
il LLLE. IR Enmnm o G QG it =
I 1] FERCIEEL T : AERNEEN
BRdnpsepeie CEE A SRR FHTH A g
4 s #aw NN ... < AERN ¥ BEGgRENN ....I +
T Enne 1 AT 11 51§
++ L 414 & ] B

A64

I
|

24 Phob)

.
oA

bo

yss
uhion

10d

\:

0O ww [in
A0 nm ’C)N

slhit= 1.Onm

B CRAPHIC CONTROLS CORPORATION

BUFFALO NEW YOHR

PEINTED N U S.A.



Sy H\

A AT A

B ! M,H w WREN 13
A HT At A

+ FEEH R A R EEEEEERLL
T T T

- H e e 1 Ll .

K p 5 2 T \

1 j _ LT . :
- N o T \ E
EHE R R AT

e R e AL
BERRENR AR ﬁ%ﬂ R . Tl 1

T o O e
5 O RN ! .-m:u,: ol ; ZH AT
A B \\ ‘
I]AI el 10 o 7 O N i 1) S o s S By
Fan ~reEE R e T S A
g o T
mmm HrHehT + R oH-
SEEEE =N L i L L
d SSESHEIEEN: I
Rl3 R 1|
- sl L
I | |
-t wnandiAGEREEARSAE -
T |_f H:_hu*‘l...nu 8 SR [ 1
- S e %«_ L R ]
N - _.._ __ ” | .

EEEEEn

T
i

T
-+

1= Lot B

LR R H
1 0 1 O = O O I S

Y AR A S __f :
ki na S CLL]
BEEzEEagEE ikl
| 11

—4 L4 o S B R 4_

i

]
-
—+

Ay

b

TS
=

=)
T—,_'/I
I

\ !

el
7

-

-

SUAN'T
1
I

{8

el

™IT

—

Wi
L

S
S

H
|

T
|
o i

5 | _L =} 1.t
T
ERRARRNRAEEY

-0~
=

i

5

T
40 “mgso

L0 nm| min
20 twm|m

Q0
00—

yso
Haevme l\{z,cd dMSo 500

40O
- 24-92

350

300

¥S.  won - Tk'-”‘\ﬂlyzed

O0-1 Auwut

TN

D MSO

slitz 1.0nm,

A65

N EALO MEY YORK

GRAPHIC CONTROIS CORPONATION

o
23]



™

— -

J 11

- -+ o »Lx_ i ) (3 15 ]
. o i [ i H 117
i (5 i I B %1‘ i - (i - 4 L
HH- - ' H__ iy .;._l.« - 14
T & A __ AN ENEE T
.\4,“.1 Nus mudRNgh HbL]
m T I} i |
g b
IHW |; . o I 15 [ 1 18 I
= MRAN THEH -
T m o fl
T 10 mphh - s
_ TH wlmyn
Il HEEEEE 8 T T
T mu EENN T T EfE
= 4347+ -l - = -
- LR AT

500

4

ys0

cvn\ol\iz{
DMSO

th

1

[

1

[

T
'

!

T

cpmdaq

330
- 24-92

Yoo

i

I

LI |

13 1 5

“_i_i"i‘i O

=

BEREasaqFanE T 1

i - T HTE HEH

|.|. W T BN [ 00 L 0 . L ¥ bt

O ; I SiRag Rl - L
- - . L ST H i
te +r T ; 5k 6 5 i o - ]

250

1

S
gl

i
oy e

H

a2
{3
|J _J_.‘ll\ Awdn e
R

(s

_J.__

N

200

200

500- {90 Am
L0 nm fm
20 Cm "'\;"‘

S

O0-3 Aunt

mn

= .0wm

)
{

AG6

PRINTED IN US A

PART NO. PR 093925



T

R

_l-‘_l

L
A

43

TR T T u i 1
T A HE T Haeh ERRARE
1T T L 4_ i o ol K pN
AT R R T faat SAERE,
) W 1 T H ! -
T e e Bt o
o B q |
- 1 HAHHHLL + H R
R ; m AH e _
QT T ol : ik t 1 ERRHRS
-2 |ﬁ,ﬁ@,.y..l- i T e 1] T R T i i
o K T LR e e Lk dake
p I i B It o %
s TR T L i Tl il i bl ] -
B [ il LR 1] 1 =
Ik Ly Tl I _ -
T B W T RS T A e LR
e T s S S Gmut o anabydns
4

T
T T {2 ENES NN AR iy
N ﬁ T ”.% C T (2 & B B B i qf :
TOITTT i i 1] Y I HFFH :
TR il I 17 : : b :
EEEERSMEEEEmERE AN N mARNEE HH T N HERRE
N T i T T
SERERERY . e 1 ..J NN
f-iiﬂ.._“ _¢ CrC 13 | /JW
HEHEI A ] g T T H
i EEmE S TE e ,
| il 1 l..(_, )] EREA E L
4 R i 50 0 o E
1 FEH I H I
114 N (50 €5 [ Ey isi oy T TL i
- REERdEmmEnl _.f..f 1 el
B s AREEREE NN 4
— ) O T e ] i 2 4
AR HEH A
--HHFHH- _; LA ]
ah 1413 -
|

300

(2

500 - 120 hm
Lo V\h.' min

J00

i

WRER

[

S IS O

Tiles

T

H

|

e

1.

i

4

o :

s

I-a4-92 -Y\r\z\rmo\\izec(

0-3 Aunt

20 &m | min

5\,\-1. 1.Onm

A67




]

2

L 5 2

e T e |
16 {0

% i

T

- N

Al =

17 ._- |

ol M ._ 143
o s e i ; *

W

i]d

L1

r_:..l_._

1

B B ) U Y OB

oty
WHE

i
T
T
T
1

e

1
|
0

I

1
TR
1

t

S
P e
T

T

]

S#44

e

o I ST AT

IIIL W E

T T

500

[

—t

40O NaNOp tw DMSO

*‘\\tvm\\f 'Lﬁd

L

\

i
i
i

N

]
1
1

-

o

"LJ!-.-=‘-

i

|5

103cq

T

1

[

=i

O
1.0

(5

]
~ (A

T
I

T

f R
T

330

ot

+—

n-24-92

——t— B S 1 R

£

e

A68

e

+

0N

300

R T

0~ 1 Aunit

L.

]

T

5
T
| :

]
) I
B
B )
PR R

3

T R T §

)

| R L

T

It

F

L i 5 4 T

[T

+ T
1

59 I ]

W R

230

500 — 30 wm
b0 vm [ min

'
1

s 1 B iR S 5

s

b= 1.0nm

20 Cm [min

S\

200




500

0 A O Aa] b b " 4 Jd
Z H_ B X ﬁ L HHW.‘ nl b 0 =W
N ! ma W - EEsNaEgus
W ..|1._>w LAt .HAA
I 17 .T.L.,! <~ o .
L o B 13 ] ]
I B i T O .:. 14 8 |
; — -H
| £ i 4 = A
— —d—d b o - -4 ol
= =l ok ks
HiE |
A O w -
| 1 -
i m ] in
| S0 T S 1 ¥
01 - T ; I+
= Il T - - - - | 1

|_,.
R ]
1 1 ]
s ] 4ol Z_.
mER T T 111
L

| B

Lt
1

1

=

199 rev mo lylfe%

ISk
i

Tl
Tl

il

it

t——=—1- -1
|

|
- U 2B,
I

I

1
r

IR A - 1
11.031.

=T

Ll 1 S

IEaamam

i

S

T
.
i
i

i
i

ap=i
=

; '**.—r‘;“““‘é‘“l—'

s L

i
) I

il

-1

200

[ 0 B S0 i -
Tt aREEAE] 2 EE| ol
A o HARE RAads RHEEE| [k
FEEH FELET Ewn g npu : el
H SEEESER TR aENEREan ] 1]

i HHE R

.H _ L. b L
”«I O’ IAIH. 1| - —dq Ol’
i T i m H
SufEH i |
””ﬂ. ALUG—.—“ ﬁ.l<* W‘.H ! _| . IR — '

2590

;)00;500 - 190 hm

b0 am ! min
20 ﬂh/h

si

DPMSO
bubbled with

O - 3 Aunit ]\-Qq'ql

m

< 1.0Onm

N2

PART NO. PR 093925 A69



i
L

H

5 BS

i

{

|

[

§ & 1)

1

i

I
T

T
3 £ 4 ¢
Tt

T

H
B

]
|

b
T

Ll'i

S S

.___-.__g,-——v g
]
= =

" .

I I

+

[ )

1
T
T

S# 4l

L

M

)
I'L<

T

v L0
T

|

T
Tl
ANE

Tl_T,f_’_‘f“t '
4

B

|

|

i

i
Ladtnim

.

sl

4yoo

300 330

9}
- 180 nm

ERnmE wrec TR T ”
e R Wi L
! ﬁly.lrL 41 L~ ” ’ B
EgEE m B [ 1 B w 1 ’
S amaE Monwmw : TR T TTIST
il Ao R : 1 i :
+rE amERNE RS E: e T HALE VLT
5 HH T i pi mup. ,qlu ilne
i R TR
N L T O | I .;M
G i u HEE HM._¢.ﬁ N T
i T i R Rt E A L
1] A R R L T T
-+ T T T ot T A R R LF
Em b - A BT m
mhs v 0 as s LR ELLE
ERRRERE CH AT T S
] 11 H :
T H TH LR ﬁ
3 L R HAHEAH T
HW”;.- «w. ] T ”¢ﬁ” Exalal

i

1.0

J
B e

T

= iy W i i
5

ol

=

{ Ll
T
O O

L
T
[l

{
i i

R

o R

|

A

N NO.NO'L
PMSO

V%40

ek

lbubbled with

W-24-92

‘H‘\CY mol

+

0-1 Aun

‘oo \'\m, M:n

1348

QA0 Cm|m

s\

= \.OV\»\

N2

A70

193225

PRINTED I8l U S.A



H P : TR TR R
it TR Easet et s ceecansiadnas
T TR -.‘.,w..wﬁ“.mw,lwxwwu T

T
1
T
T
T
1
T
1
|
i
v
1
]
T

T
Tl 5
!
|
1
I
]
T
L
1
T
i
i
!
L
g
TTTT
]
T

¢4

30 L A AR 1
o SN 14 ujﬁfwn. 3 A A S H T e
5 47 PHm T AHHEHSE T TR -.,Jqu
I 1L 5 ATrE A Bl T T T L
T LR e TR P R

,
——— Bt i 5 e S = &= = S - - - == - o —f - Rt ) Sl —+
CEr A AenpHRERERER R ausuERE A R i
FH T A R me
0 +HE B BN

{1 il T b 1 1§ 0 ] s EEEELE FEPTE =1

T

a3

1l
——
R
T
|
55 0
o
5
=

"

.
:

T
)
A
i

117

-+
il
41
T
4

HH TR L L R T i

700

50

L00

=

PART NO. PR 093925

§-1-

=50

450

o AT R B o W 5l
B R B A TR e e e e B T : o
S R A e | TR e e R e e A e i
| B AT et P AR R R FAF R R P PR R [
4 - |l|...lH ll\‘.lr< 1] 5 - SER SESEEE .- N R -4 4+ -4 44 _.V
TR T e T L b
] T I T .yll 1T = JELEEE 441.. LELL MU
FEEE FEEE A T R A T e e TR B e e R R
: R : R T T EER
O R R A HE i i T L T ST T
HSHT CEEEE T T i SR R : M
O.ﬁ.‘. TFEF ] AREFEER ST 3 TH R PR TR S PR A S
R L L T EL L E L L L LR TR LR P e e e
AT EEA R R R R R EHE A e
: LR EE TEHE L A R R e e
FHHFHH TR 1 BEN CTEEF R R R e
THEH: B AT AT T S A e

iy
T
T
P
L B
[
TF
)
T
T

T
Tt
s
o
R
L
—L

T
T
T

H

H

'

v

7
)
)

A

T

T

)
—rt.
T
g B
T
L7

|

1
T

\

T
T

1 T
11
]
T

ity
T
T
L1
T
&
T T
T
!
T
1
I
=
3
1
il
~+—
+
T
1
T
!
I
H
]
T
f
N
T
b
Yooy
Il
—
!
L
I1
i
I8
Tt
T
YT
i
1
.
17
Lk
1
I
T
|
. EW
I

!
1
T
1
T
1
i
T
I
| 5
1
* §
1
1
L
I
i

TT
i
T

500
DM

Vs,

MO0

o0
24 O
in N1

1

WO mm ak bd"C

—“M.\-mo\\i

RSgEca e e e e Erh e PR

——
|
T 1
I 7
e
]
T
|

I
T
ol /3
il
T
1
1

——

e e T L T L e T e e e e
B T B L T R
HiHSegeldseacdda: heekelbdl) sl
i o 1k ﬁ.». 8 Ww 1 - .mur .mm.. |‘,vm .u.“ T

ARt
TR : L L R

quHW.#wum.H_“Lu “hm\““”LH WM“ mm.ww ﬁwuu -m f : % i 1! it u.; : g :

A71

350

200

2 259

'100 - \‘\0‘\— 0 - 3 A
(W] \\nln--"
20 v\-\‘ o~
k= 1.0nm

¢



S# %0

»

0-1 A

vs, DM30

ed DM
Na

(3 2)
af bo°C

Y-

-\'\r\:rml\,z
b0

bo V\n) A
20 wmw | tm
alitz L.Onm

L FEE A EEEA EH T 11 : SEHTHTTERT I
R R - h
U FHA ELLEEEE L FEE T ELEE i ; L L THEE
A A ] r-- , 1 H - .“ HHHHE T 1 8
S EE AT LR AL ] f MEREARNARE J TG i
T e R 1 HriSH TS . ST 1+
SRR R R Jd L H : HH I + HHPH
B o B E : 1 HH: - N i AHIE T
-+ -} 5 1 il . - . |- -+ - 4 ot EF o = 4 P - - - .
EEES L R EEE LT HE I : AT THAHT
HTHTTT T T e
A B 1 1] I L I H A
18 5 Bim 4 I O O O B o i i
R R R F -4 |1 _ A_ 1 1 i g WU T 1
T e R L E L H TR T CFHA L | FHTFHA R A 8
pARbmRER R .;l.-uTH. b b It _ ! e P g - 3
A R R R L JHeE L SO HA R A
A CE R R R R A PR EE L ....hwl,.ﬁﬂ.w:.. HH PR A AR
i T T HHH HH i
- " A& N e L | |
TR A A fE
. HEER R A HHH A TR HHH 4
TR NN E NEN TR T TFF 2
8 O o B ; HFHHH AT HAH 1 l-LW
HSHFHEHH EEHH T s E T 10 EHT T u‘ AT
ﬁ,lr A RE R R mh T R R R
g 0 x g D e e A Bl
R EE TR L (! T @
Tt e gl
,“.u.-nr.- - B A A EEEE: i s CELE R L R LR AT
AT T T 1 T A B L HR A
A A A : REA A e e L w..:,...w\h 3
TR AR R T 1 : T THAA AT
P R P =i L f A
T DR il s R : ! ; Rl HHEHHT v
. r| T H 1 ARREAEAREE CIE L e e A T -wos..w
o O P R ot CL A L R G TEER A R PR TR
O A ERER AR E R CEERE T T FTHE THEH A T HER IR
- FEHEHEH R R e R AL e
tHH -H R AR AR AR R R A R R T A A 2
HH R o ot A R T HEHH ER HE AT - T .Am
e R [ L R L T R 2
A + HH CEHE T F R R H A L R T
T FHHHH .r....n ,,.-“l-g SRR EEE R H HaRaulE %o«w”
Has A EeE A A L H A HHE T1HR i
ik TR R L -14 SR % THHA A T%
|...: ABEE - -4 4 |||...r« ¥ -]- |- ~=14-}-] - 44-k B 54 Ny - 44 e A J. 4
CE A TR B ELETL A H TR
AR Thb L 111 1 HE H Tl A
1 o B e i T il il 1

AT2

RUFFALO NEW YORK

B GRAPMIC CONTROLS CORPORATION

FTED e U.S.A


http:�..,__=-..-j:j..�,:~.,�

SH91

Aug R way lw +HHA ] TR
|-+ . 4 4+ . . lLrnlu 1T
R T EREEES H H
AEBANS EREREREEEuaNd 1 S R -lm
S S : EHE RS R
AT S : HH AT R T
LR LR i RESRNANRARARE A HE
TR ‘_ T 3 A A
¥ : 2
TR . : AR R H -
R R T v I TR TR T B R H R
T |- fNRERRRE A 1 TR FE TR
A RARREARNRRARIRNRNERE kil ik I
EEFAH ] L E - . i ) ﬁ ! LR
munanddUSENARNEANE THHTALE Y I U
g o] 5 i 3y ( ol
T L | L TATH x | TR R
TERG : ANREN b : s o B ; ] o
TR EEHEE FEEFECH T [ THE RIRAEH RS # A H TR R &
TR . f ﬁ 1 T TR T @
FEEEREEH LR HA ? _ ] A R R
5 - 1] PR T T A H TR R
EX L 4 N G N N R = 5 p- 4.1 A O G i 1& B B 5 - S W 4
e ol e W 1 i 1 1 . A AR PP ..,wr.lf HH 2
e T e T e T T E T e e T T T T e T LS
umm S ST R @ H HEHT H.L...,,mu.:i SEABRARERRERELT (BN W
TR R T R e A
HIEEA T ELLEEE R 4 ! i i . ] ; ® NERN ; A
1L K g O N N I O O O T B 1] S HEES B a4 i i o fal 1R ->
5k T R FEE L LT T AR A AR @
T R R R A PHAHH - U
H A R LR T C R A R T 0 %
% S if [ AR il 19 0 " bt 18 Tf E 08 B O =) 1-H ..m..|| .lunll.“1||.),v| \..V.U\\ D\Vl ~4
A R F R R EEEE P A PR | H SR A T e 2 8
HH r T THTFHTE S3d Y ¢
AT R CE R T % e w-q.mum ‘2
R e EEREa R nR N A RN ARR ) T THAEHT 2 3
SEES NANNEIESRE R A AN ﬁ CEAHE b HHEHEHBEHEHHEE
A TP EE A R I L e =
i i T o HHH Bl 3 W ...Wm.‘h‘- § i SRR R @) =z
e R R FEE R FRT R AR R R R R A R R R 0 £
k=R oAl FELEEL LR ] LEECEE R L
ENEENEANEREEN ..Wﬂl Mt | | lllErlnn.ll.l % ,Ln i d s L] I-\-.l,.lrw .. I ﬁ -
AR R TR EEL L LR TERT T PR A R L 3 .M
e R R pagmaRana NRRRGRRRRARRRNRRES T
S PR P AT R R R Y SR T O 2
Mo el 11 otk b A R < e NG Ao P Shl
AT R AP EE T A HE T ESE NG He R )
T AR R ER T R IS TEHE A A, o
R R LT LR T TR P R o
4 -k b+ -+ - -1 -1 £ oa m M
T FEHE R A A e o 9 &
i e : M
R A A F R R : = | vy
- 4 i 08 0 1N I 0 D N RER o o Q o ..b.l
EEE NN SRR NN RN ME & W i 1 QO ® X \_N
R RERRA R RE R on Q-
T AL # nesEudiRRERRERs £= R
11 s REdn :Tul- [ T A mﬁ HH s aaangdanads H‘
HalHEEN NEEE 4 R s & RN F & I RER YN IRRAS FEFAYEG THRANBARS WNHL A0 AN
it FEEHH EERFE A R A R HEEHTHR B JHHREFH T

A3

B GRAPMIC CONTR:

PRMTED N U S.A

PART NO. PR 093925


http:�.�..��.���.�

A9,

| N
Lh

)
7

|
b3

(00

350
4-1-493

vs. DMSO

400
o

|

ok bo’C

Frerwo Iyzzd
n

t10 D

!
N‘NO;_ .u\ 'DWBD

b0

30 |
w Ny

300
0-3 A umks

950

A74

e A R T oL HE TEERT A oD
T e L O A LR L TR B
R R R e isiieecacs FIEEEHE
r.vlw | - 414 il e
T T | 1Lk T 11T
o . A T HaEs B
- bR EEE R ; AR N T TR
b HE R e 5% T HAEHHH e EHH R
L HE 5 8 ] i: me il A EER HHH AR
i 1] E 11 ; Ho TR T
1 gas T T 2
LT L | i " i S
o L EA 14 ! 11E: AT
1~ NENEENNE ) T NEENAN AR T S
|- 1IE e ; Flfd L EET R (e
r) CEEH N 11 ol i C b S EEA T %
o 3 AT nH ) i 52 K RETIREATE||E
: L 5 A TEEH LR T T EHT THI g
maly g ] ARRdnuES N
FHAHHH L ERAF = R A |- o 3 LR a L d (4 . b 5
M EE e T B X - At |
T 5 0 ; ap e S |
R R R ¥ o S
R LR R L T HHH] T
RAREARR N BRRR R EnN ONEEAE R AR ) T T e
: A R L ] : s 1UTHE CLEENE
TM Hﬁﬂ. H b ] 1+ aanal L- g
AL .“m”m., |4 THEE sEEE=ERRax : R T -+
FEH T E LR AR R L eniEnpAis o AT N
B HEHE e
ENS RN AR A . : 3 1T H- T EE
mh a H u..g.x _H,w‘y‘wuv ..w Iy - 0 D o ﬁ.h
“u.m A ) L ik ] i - TR
HHEEH EH W.. i ﬁ. m ] : T
T T T R 5 : . yEEE
HEnNa NN {43l ) r i 1| il
= = o = - . - 3 o - II-J.'
1T o : " ] SRk
o R A M TR R | 11 B Huil hud
R 141 : L 111 i 1 ol i
Ll [ CEET - 411347 J N B 3 TEH]
C AT A maml mi gl EA 1 R JEERTA HHNE
] sl unnln : kﬁf AunHDe i . 1
=+ EEERRENR fi
1Y R RERUR LEL
T TH R R T HH TR
JRAERRaanass S HEA A : TR AR
RN E R RN BNAREANNREARRARE ARR HT aa T SRRENRRRBRRAN quaa N
A e e e T T & I EH e T
H“GI ~T IIAr 11 G (17 ] ™ o il EHEYN ] B 1) b e 11 Tl
TR R R S : 11 L 1 % FITH
i s A A LR i 1 T & T
A e T il L o o o
e T R e L L : Tt 1 A HFH A -

oo
00 - 130 wem
b0 Jwan
a0 e lem
Sit = 1.0wm

BUFFALDO NEwW YORR

5 CRAPMIC CONTROLS CORPORATION



L\_‘\/qs

nRnannkadialn 1 ] ; B : ...e“ 1] 1 - ﬁ
EE R i THE : ., IE
R PR R R " : T 3
= H - v' v .u.l.f O e 4 .H.... J [ ‘“ i 5
mmmm RS T R "
A AT T - i} ]l
“ EEE A 1 A L b b |
R R R e 1 HAHTH T
53 H:F RERRHAR A AR R &
= s [ o - - . - el . | 44 - - b
T .\l.II..JUI..A wiu. 3 vv.. i H- T M
s T 43R TR
TR T I
TR PR ] 1 4 TEEFFHTEEAT R ERRFI
PR I £ P SN N S - P T 4 = . o < -§- 4 s - {— - 11 O
AR R L jout T _ : 5
sEdpsasduediseackacdRdaloe ﬁ A THHHEE R =
- TR L L TLHEHA .mmww. o
HE T |1 D HHIT - g I
R R R A |- ‘ i ; H (e}
A A T1H b 5 [0
A ]f SERRANRNREE Wil R T El

—+
T
T
:
T
[
T
I,
£ i
1=+
W
T
‘r'
i
1
ik
1
L
i T
e
R
B
1]
it
7
-
il
1l
O 11
i
T
i A |

EEFEEE A R EEH e R SR A E A A

e
500

1.0

0.2+
T
b
t
P

i P T

<
4O 2 & 2 5 I Y O 4| 441444
y S A4 A A R N RE R LA
M. 1 B 0 5 O S O O O i - B O
. LT 4414 |- L ol -{ |- B N O O O

s LT LT T

DMso

FEENERAN SN g b i 5 i T 0 A .;.
e e T e EEeE e R

AR A R FEH R T R TR
] AT T R e B R FE R A

{106 7 I

R 5
Ll

T
t
T

i
Tt
!
{5
I
]
:
:
2
T
i
1
T
1
T
T
Ll
:
+
T
T
-
1
[
T
my
i
T
i
1
i
(3 - B
:
:
T
!
;
1
i
L
N\
T
-
[
=1

PART 4\ DO MA70Ae

vVS.

H
Lyl

=T

g
I

-t
)
1T

FEAEE - AT J A A e 1
Eah THHT T T = h [ A AN R WJ,
“L |H| A HHH H.} i- m..ly:., ) - .4 f.. T N AN AR A
- Bl CEE) EREEERNENEE TR . I
CEF e BN EE Kum_..j,y. 4 £ i a ] -ﬁ : T T \v. T.Lﬁtu
T mﬂi.l .D”mﬁ.ﬁ EEEERE WAEX G AT m/
S R -.uﬁoui. Ol a7 TEATE ,uzl.n
e R T e HHHIHITH
£ B 1 TPHEREEEELL AR P R o
JHE # B 1441 i M ..._4 Lwy H R AT LR £
] L= T .Ll., 14 - .A CIELTS o Iy e T ; 1 1 i

DMSO

ok LO°C

e

(3.8

(o]}
Hrermolyred

.

0- | Aunt
%0

A

[

11T
T
S

I

]

i

1

i T
TrT ry
T

I

1
1
1

T

00
00- 190w
Lo o I

ol

L T U R e R H e e

| (T

] U e R B R i
1 A A e e R T

,
I
L

-

LlAi

IJ,!"
T
T
il
[T
L

A75

shir= 1.Onm

20 wrm lem




1%

TR FEE 3 | T T HEH FHEE AU L
._._.!i A A T A ,H T s : m: A -:r% L
“.,,.:fﬁ:.‘ e B R THALEA ] i (iR : 1Hl A
AT R TR ECH HE 14 -,.Lﬁ...q A AT A s sk 4
S ,,T..ﬂ.. THHL T A TR O R A AT R A ;1,%,....
CEEEETER L A PEE R A PR R i A HEEH AR A 5
e TR R T R T TR R TR
B R LR T ekt AL AR HA R R FEEHEIE
mmﬁW : H-HH- 11 T E i TEEBEETH LRV E T R |-+ ﬁL
RAERERARERA NN R PR P TR T LR ; HHH T H o
LT B L L SR L] S
" TR AT T N TS HTE & THITTT 9
FHFFR R P COEE 11 Hd HHHEHA TN L THER O TR
i L T L R L LT R
1 L4l i 2l THTTIT T " s qﬁ movw
¥ FHER . g I T T iEAk FULE LR T
R T T T T T LR T LR
b B ol ._ § i i i NN R T A0 -
P A B PR A B e R THHTEE
TR E e L T R THEH T 1T za|fEe D
gk -.L.:Lr.ﬁl.uu& O R R R R i AR T e
R R FE A L AR L i :m“:@nr.w_ I
%00y -L::.f,ﬁ‘%ﬁm;, B EEAES PR E R R " Lf RudnEEEn | wE
an B o O At Rekdbuns Al o
B w1l SR R A T A T Rl 2
L EEEEEE L R T L L e R H A R AT
a mEAREA AN nRA RN T A P A A e e e R R
T a 5 T A R R e A e
LT HA AEEang Hmﬂ.#c” T R S T
EEE T 1% CER TS A T ErS PR B T
ATHHHEEEHE R %ﬁ 11 of TEREE .‘mm.ﬂ.nmd- u _,Lﬂm.,ﬁdmu nisRRRARaRE 9 I..A“lr.«
B R A T T AT CE A R |
AR R F AT B A A AT
A AR AR L TR ; HoateH et
AR FEFEA EEFEFEFEE L A TEEF R R PR T
,ﬁ,!r. THEHHTE 1HEEH : [ LTS
TR L TEEEEFA P T ‘ \.r.r}rmT{w‘.;. el
HAEFH FEAH HEH- r ..I.S. 1T 1di ; T T
AR T ; TN Algs L T @
bR -] - e ks % ¥ T it 14= o0
A LA L : pens VEEY | THA A
CE A | 5 1 & I : NanARRAES AU L
T EEEEERE RN AR AN : 1T
THE T TR HA AR AR FE FEE RS e S
EAEESHnyuny T R ] T THIEHEHFH A S B
T A A A HFH A B TN AR 4
TEEF L i i BE 1 0 PNIFFETITHALS
s T B A _ HAREN bk . HEHN R
e T - LAk S EH PR LR ,i.r,u.ﬂ.gf{..uwhu,
T T T P e e o
HEHT HH R e H R HS HHHRH Y oG
HEH e R LR LR L LT TR e
T PR R R AR FE A T B PR R R 1T
1T LR 1 O VR A e f EEEEEAERRS
HHE FE A E AT A A AT AR EH A R mw
T3 O FEEE R L B e e 111
L e L R T L I e
R R A B R T - oA R T FNaNN A
Mk T e ] B 1] T THATER T
o o AT | Ha ARERE HaH T
e bl R L HF _4 Tl #, IAL

-\'—, LOV\N

s\

W

-

700 - 190nm
BO ww [ W
W0nmlem

vs. DMSO

NatN0O1 in DMSO
hevwoly 1ed

Aution

10 A

B

BUS FALO NFw YNRX

CRAPHIC CONTROLS CONPORATION

PRNTED W U.SA



	Photochemistry of Nitrous Acid and Nitrite Ion
	Recommended Citation

	tmp.1222293387.pdf.w71Bl

