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Contract Goals and Objectives

As part of ihe Encapsulation Task, this research program is intendad
to model the photodegradation of syathetic polymers used as pottants and/or
cover sheets in the LSA solar cell moduls designs. It involves the develop-
ment of a computer simulation of the chemical processes that take place
under weathering corditions which coild, in principle, relate directiy to the
performance of these materials and afford some basis for predicting and/or
controlling their useful lifetimes.

| The program can be divided into three main parts:

1. The development of a computer program to model the weathering/
photooxidation of an ethylene-vinyl acetate copolymer as a typical
candidate for LSA applications.

* 2. The developmeit of new analytical procedures for the determination
of photooxidation and photodegradation at early stages in solid poly-
mer samples.

3. The development of weathering tests suitable for use with a ¢omputer

kinetic model to provide a basis for extrapolated predictions.

&

"This report was prepared as an account of work sponsored by the United States
Covernment., Neither the United States nor the United States Department of Energy,
nor any of their employees, nor any of their contractors, subcontractors, or their
employees, makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness or us¢fulness of any informatiom,
apparatus, product or process disclosed, or represents that its use \rould not
infringe privately owned rights."
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1, Computer Simulation of Photooxidation

In the first vear of the contract, a computer model which includes
an integration routine originally advanced by Gear* was developed and demon-
strated to simulate, in principle, the chemical changes which may occur in
the photooxidation of hydrocarbons, using as input data a set of elementary
reactions, corresponding vate constants and appropriate stariing conditions,
Application of this me-{el to the photooxidation of pottant and plastic materials
used in the LSA moduls designs should provide for the first time a. reliable
predictive capability regarding the useful lifetime of these materials.

During the first quarter of this year the general mechanism of ele-
mentary reactions has been reviewed and improved. The earlier mechanism
consisting of 46 reactions has been simplified considerably by reducing the
number of formal termination steps since it bacame apparent that the major
termination process goes via the peroxy radicals. Thus, we have eliminated
all the other radical terminations and disproportionations, retaining only the
following:

'ROO* + ROO+ ~—> ROR (1)

CROO* + CROO® —> Disproportionation (in cage) (2

RO* + RO+ ——> ROOR (crosslinking) (3)
R+ + R- —> RR " (4)
R. + RO+ —> ROR (5)

In addition, we have included new reactions of oxygen with acyl radicals
(from Norrish type I) to form peracids, which then decompose to form

carbon dioxide:

*
C.W. Gear, Comm. ACM, 14, 176 (1971).
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RCO- + 0, ~—> RCOO0O"* (6)
RCOOO* + RH > Peracid + R* (N
Peracld —~> RCOO: + OH- )
RCOO: —> R- + CO, )

We have also eliminated the sensitized decomposition of BOOH by eneriy trans-
fer from excited ketones, and reduced the vélue of the rate constant for the
sensitized decomposition of ROOH (k= 108) . The photochemical reactions

of small ketones formed by the Norrish type Il process have also been added
for completeness. The result is that we now have to deal with 36 reactions
(down from 46) and 30 different species (down from 33).

Having charged the mechanism significantly, the integration paramet:rs
require manipulation to afford appropriate results on a realistic time-scale.
We are now in the process of gaining hands-on experience of varying the inte-
gration parameters by feeding different input data to the computer. No
dramatic differences have been observed to modify any of our earlier conclu~-
sions, namely that the major products predicted are ketones, alcohols and
water with both scission by ketone cleavage and some crosslinking by radical
recombination taking place (see Appendix) .

The computer output shows the predicted concentration profiles of all
the chemical species involved over time but the short time scale of days and

hours implies mc:>c work on our model is necessary.

2, Photooxidation of Model Alkanes

We have continued to monitor the photooxidation of n~decane and 2,4-
dimethyl pentane (DMP) initiated with peroxide and/or ketone as models far
the photooxidation of polyethylene and ethylene segments of EVA in order to
validate the general mechanism and computer product simulation.

The major products have been established earlier to be isomeric ketones,

alcohols and water. To get clearer insight into the mechanism we have been
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doing finger-print analysis on the GC tc identify the other products of photo-

oxidation. This has proven to be an elusive exeri:ige to date, but owr efforts

are continuing. \We have also made preparation for LC analysis to attempt
more effective and reproducible product separation. Some unavailable
expected products are currently being syntiosized for use as standards.

3. EVA Automatd Viscometry
We have irradiated solutions of ELVAX in methylone chloride and

measured the viscosity for difforent amounts of irradiation time in automated
sequence. The neat ELVAX in solution shows a linear Increase in viscosity
with time of irradiation. This implies that the EVA crosslinks to some degree
on irradiation (Figure 1).

Samples of additives used in the formulation to stabilize EVA have been
supplied from Springborn Laboratories. We have also measured the viscosity
changes in solutions of ELVAX containing up to 10% NAUGARD P (Uniroyal)
or Cyasorb UV 531 (a substituted benzophenone from American Cyanamid).
There is a similar linear increase in viscosity of these solutions showing
the absence of any stabilization effect in solution.

The observation of increased viscosity, which strongly suggests that
crosslinking is a major process, implies that there is a more likely possibility
of the practical degradation of these materials deterioratinig by shrinking
and stripping from supports as the crosslinking takes place rather than the
alternative embrittlement normally due to polymer scission and lower molecu-
lar weight.

We would now 1ike to irradiate films of ELVAX with and without the
additives and then measure the viscosities of the solutions formed by dissolving
the irradiated films to measure the effectiveness of these stabilizers on EVA
in the solid state.

Exposure of both clear and white EVA film samples to outdoor weathering
condittons is being continued at EcuPlastics Limited. Some weatherometer

exporiments are also being Manved.
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FIGURE 1. Intrinsic viscosity vs. irradiation time
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Appendix

Some Examples of Input-Output Data Used in the Current

Simuiation Routirie for #lkane Photooxidation
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1 12 UH + RH -> R + HOM
2 p2 ' ROO + RH -> R + RDOH
3 Pl R + 02 -> ROO
4 D4 R + ROUM => ROO +_PH
s PS5 ROOH -> RO + OH '
G _P6 RO + RH ~> ROH + R
7 P?7 ROO + ROO ~-> RO4R
8 _P3 CROO - 4+ CRCO ~-> CRO + CRO + S02
9 P9 RO4R -> CROO + CROO
10 P10 CROO + CROO -> ROH + KETONE __+ SO02
11 P11 CRO -> RO
12 P12 ROO + RGO -> ROH + KETONE  + SO2
13 P13, RO -> R + KETONE
16 P14 _KETONE _ => KET '
15 P141 SMKETCNE ~> KET
16 1215 KET => SH + _RCO
17 P151 SHR + RH -> SMRH + R ,
18 P152 RCO + RH => ALDEHYDE + R
19 P153 RCO -> SMR + €O
20 P154 RCO + 02 -> PCGOO
21 P155 RCODO + RH ~> PERACID + R
22 P156 PERACID _-> RCOC + OH
25 PIST RCOO ~> R + cn2z
24_P16 KET ~> ALKENE __ + SMKETONE
25 P161 KET  +o02 - -> KETONE + S02
26_P162 KET ~> KETCNE
27 P163 so2 -3 02 ~ .
28 P13 RET + ROCH -> KETONE _ + RO + OH
29 P19 CRO + CRO -> ROOR )
30 P20 CROO -> ROO
31 P21 sc2 + ALKENE  => ROOH )
3z P22 R + ALKENE __ => BRANCH :
33 T3 RO + OH ~-> RDOH :
34 T6 RO + RC -> ROOR ;
35 T7 R + R -> RR ,
15 T10 R + OR -> ROR ;
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-

ek xRk aVAR] ABLE SPECICSH % xaa vk CONCEMTRAT ICH%® unn*;
* *®
* 1 ()H 0'00 *
* 2 RH 0.50000D+01 *
3 3N 0. TO00UD=03 ¥
* 4 HOH 0.0 *
* 5 ROO 0.0 *
. * 6 PO 0.0 *
» 7 R 0.0 x
* 8 RO 0.0 *
x 9 REOH 0.0 *

) % 10 RO4R 0.0 *
F TT—CrR0D U0 *
* 12 CRO 0.0 *
* i3 502 Oe0 *
* 14 KECTONE 0.0 s
* IS KEY 0% 0 *
* 16 SMKETUNE Oe0 *
* 17 SHMR 0.0 *
* 18 RCOD 0.0 *
3 19 SHRN 0e0 ¥ :
* 20 ALDEHYDE 0,0 *
* 21 co 0.0 b
* 22 RCOOD 00 *
* 2.3 PRICATID 0.0 x
% 24 RCOO 0.0 *
x 25 €02 0.0 *
* 26 ALKENE 0.0 *
% 27 RUOKR ¢ JP ) w
* , 28  BRAMCH 0.0 * .
* 29 RR Lo PO %
: 39 _OR 0.0 : -
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& 3T 02 0.100000-02 *
* *
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: KXN LABEL NRATL CONSTANT PRE~-EXP FACTOR C—~ACY
* o ,
¥ T 12 U 30000D+09 LX)
* 2 P2 0 (¢ JoJa Xl Za)x ]
X 3 n 6f400606+1o
- »* 4 _Pa Ce]1000004+06 -
w 5 P5 Ve 300090 06
»* 6 P6 UecUVOVD+06
* 7 P7? Ne«100000+08
* 8 pPa 0.250000+400
¥ P 0+ 60000+ T10 -
* 10 P10 0.10000D+09
* 11 P11 0.10000D+10
B - 12 P12 0e15000D4+0Q7
[ "R W, N 3 ) 0.1 00000 +06 '"
% 14 P14 03070000 =95
e 15 Plal o..ooqnp—gq
»* 16 N1S 0eSU0000+07
3 17 P151 N.100000+00 —
% 184 PI152 0+10000D0+06
* 19 P153 0.10000D406
* 20 P154 0.40000D+10
3 217 PI5e 0L TT00VD¥0% =
* 22 PI156 0.200000-03
* 23 pP157 0s10000D+0Y
% 24 P16 0.500000+08
* 25 Plol 0. TOOONCF10 —
% 26 pP162 0.10000D+10
* 27 P163 0+GHOCOD+0YS
% 28 P13 0,.100000+08 —
% 29 P19 0,100000+15
* 30 P20 C.10000D+10
* 31 P21 0.10000P+04
% 32 p22 0.10000D%+03 )
* a3 T3 0.10000D+10 T
t 34 TO6 0.,100000+09
* 35 17 0300000406
* 36._T110 0.20Q000+09 -
2
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M o oo o oo Nt o A o o o X K O OB KOk b A A HROR T oK o Rk k)

4 »
* * ]
» TTEN L] VALULE ’
*® 170 - - e » - ) -
* o
4; JNTEGRATION TIME LINBITS-~STARTING TIMNE % 040 SEC
; 3
# »
: ~=STOPRING TIME : 0500000000405 SEC
» »
* *
i TIME STEP LENGTH=~MIMNINIM : 0.100~-24 SEC
K. L
: ~=TNITIAL : O.10D-14 SEC
: : : |
* ' "
: EQUAL TIME DATA STGRAGE LIMIT : 100 DATA SETS
£ , .
* E T
*  MAXIMUM NUMBER UF INTEGRATIGN STEPS : 1000 ITERATIONS
»
* #
» e
: MAXINUM CPU TIME LIMIT : 0.5 MIN
* *
» ¥
: REQUESTED ERROR TOLERANCC : 0.100-04 PER STEP
* *
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» SPECIES SPECIES INITIAL CONC FINAL CONC *
3‘ _INREX _baser L ..l AR
» — r
x 1 OH 0.0 04315706590~10 *
_ . 2 R4 0.50000000D+01 .4 2952200001
x 3 R 0410000000L-03 0.55680061D~11 x
* 4 HOH 0.0 0.12427349D=07 *
5 5 ROO 0.0 0+18933880D~07 s
* 6 ROOH 0.0 _ 0.15782087D-02 *
. 7 ROR 0.0 0.0 o
E 8 RO 040 0.43049157D~15 i
* 9 ROH 0.0 0.50013905D-04 *
" 10 RO4R 0.0 _0.59343333D-18 ____*
E 11 CROO 0.0 0.718120110~17 %
* 12 CRO 0.0 0.257348250=37 *
E 13 s02 0.0 0.39788710D-14 %
: 14 KETONE 0.0 §ﬂggﬁﬁﬂa2_9&_m_"g
* 15 KET 0.0 0.14205389D-18 %
; 16 SMKETONE 0.0 0.21429714D-09 :
+ 17 SUR 0.0 0.14513795D~17 »
* 18 RCH 0.0 0.154411700-18 *
b 19 SMRH 0.0 0.21896581D0-10 x
. . 20 AL DEHYDE 0.0 0.23283524D~11 .
E 21 co 0.0 0.46539834D~12 z
% 22 RCOOD 0.0 0.12356836D—15 %
[ M 23 PERACID 0.0 0.18551706D~10 3
¥ 24 RCUO 0.0 0.756551090~22 ;
z 25 coz 0.0 0.84104169D—13 5
\ * 26 ALKENE 0.0 021430684000
| * 27 ROOR 0.0 0.42004727D=21 ’
s 28 BRANCH 0.0 0+110301730=17 >
* 29 AR 0.0 ' 0.375200040~09 E
. 20 oR 0.0 0.0 ;
» .
P
.

kAN

b e e e s b ou s rager



OF POOR QUALITY

ORIGINAL PAGE IS

]

o N - Py
i
.
e . - - e e - tSONDD3S) 3mWld i
*«Qs30" 2 yo+39C°0 *Q4ITCT0 *0e3NT"0 *e3vZ0 ¥0+30T0 *043231°0 *0+321°0 cos300" 0 Qe300 2o ‘a :
pe . . . N . . Y J— H
: : : : : e i
H - - - . 1 1]
1 - - - - 1 &
! . : : : : i
1 - - - - 1
: Came wem e g O Sy . .- o . ¥ ;
1 - - . . H H
1 - . . . 1
H - - - - H
ecesssénsssinnsaan CY Y asesesense eosscensscrssrracsnsssar et 10aTOLNE
. . - . s
i : : : : i
| 3N - - * . < N 1 H
- - - - .- - - . : N H :
N - - - - H b
- - . - - - ‘
H - - - - H :
1 . - - - 1
T - . - - 3 B :
‘........-...'....”.,..'."...'. ssboaaINGERES Seasnsdae XX YN NIRRT NS AR SRR RS AN R NS 44 .'.‘Q.U“‘.a ”
- . . B
1 - = . : : : i g
Y - - - - ~ 3
L e be - 3 <1
H - - . - 1 Y
“ ” - » - - H
1 - - - - T "
1 - - - » 3 I i
4 PP b P - ® * . b 1 1
LT emeessesasissieiiiscesssccaiatessssnssscnscns sasesncassen censtsbsnncsnssssssasensanssinna, {0ZIE*D 1
1 e - . . 1 % “
” - - - - “ 2 *
3 - - - - H ¥
- - - - - - “ 17 L]
t - . . - H ' "
” - - - - - - 2
sl .. - - . - - - - - - . M . 1 3
T . - - - H P .
1 - - © . L] 1 3
’.....'..'.‘."..‘.‘...‘................’...'....'..‘.. [ FRE R LN 2R3 Sasesédecsvsersaser ."‘ﬂg‘q-w'a ‘
- - -
; : : : : ;
H - - . - 1
T - - - - 3 :
H . - - - - - H .
- - L] - - M Y
w[ - N > b 3
] - A 2 s - A " x . 1
I . . . ——— 1
& " § e P — . » e e 2 e w0 b i - $0e 33 %A
<=YIVI Jreni-
- LIV, VIV TICE R g e e e g
* LIRS S A e TR STREET




-

| Lot

OF POOR QUALITY.

CRIGINAL PAGC

——— —— - -

(SQNOD33) 3niL

1

*Q0e30%°Q *0+39C°0 *0+32C0 «04382°0 *0e352°0 *0+302°0 sDe91°0 03710 fos30nRc0 L0+iCe"0 o*o P .
. - . * P 3 A N
1 - P -~ . 1
1 . e - . 1
1 - . - - 1
1 . . . . 1 .
1 - - . . 1 .
-y e e . = . . - . 1 - i
1 . . - . 1 \
1 - - . » . 1 }
1 - . . . H [ %
‘eeescscsccsssaie essssonse cebsnsisasnsnas essscscenss seevesastteigo-IIE "D .
- - . .
i : : : : i !
-1 .- - s : . i
1 - . . - 1 .
1 - . . . 1
1 - - - . 1 .
1 . - . . . 1
1 - . . - . 1
3 . . . 1 RIS
» - csssensvsance sesessccense sssasssn,on-3C2%0 i
oL S e : : : ! Lo
H . . - . 1 1
1 - . . . 1 1
! : : : : ! a 1
H - . . . H w 1
HE N R L ST - . . - . . - -~ - - . -
1 . i - . i " :
H . - - . 1 - u
1 . o " . M - - 1 -1
T e Y I I I N R N T Y Y P PN Y YN R Y ) eheres,50-)11%0 i .
. . . . i
i : : : : i ¥
H - - . . 1 1 -
H R PR - o . - P . - . H & :
H - - . . H 3
1 - . . . 1 5 .
PSS | hET N - [ . M .. . - . 1 u
1 - . . . H o
1 - - - 1 >
- esacesscnsonceccs sseecsesese esssnsneons ses,50-351°0 {
. . - .
1 e . . . U
1 - . . . 1
1 - - . . H .
. 1 . - . . : i i
1 - . - . ! .
3 . . . - - H
1 - - - - 1
H d - - - H
» ] -4 - it e T R I Rt B R B et A S R R LN 2B B o]

<=VIVvel fiietntf~
kS €ONEVG I TIHEIAY
i@y . R RIL S Bl § I BTN (LI S § b B |




m —~
I — . . . . (5aradas' awil m -
W0s320°0 v0eIC*0 Y0432C°0 *04302°0 Y043%2°0 v0+4302°0 *0e31°0 s0s321%0 L£0+308°0 CO0+300°0 oo . y
: : : M + * A o*o _
1 . - - - ) _ -~
ﬂ L L . - n
ﬂ - - - - - ]
H . . - . 1 '
-~y - . .. - - e e - . . - H .
~ - - L] Ld — N
1 . . - . 1 m
- L] - . L4 ﬂ ’
4®00csenveccssssssncnse ebscénisoncscsncenisece esestecnsene SsceniLssenenie ensssicnsansscdeciyn- 0t « -
- - L] .
H . . . . H I
- - s i . L] . - . -
- «” = - - - B . - - — .
- - - . - - -
H : : i : ! ]
1 - . - . . 3
1 - 7 - - . 1 - -
I : : : : i 2
"..'.".........’....;’.'..........I.'.'.. [ XI XX RN N Y] [ X XL XN KR N2 ...I...‘.a'woqt'o H
™ - . -
B T e e : . . . ! s !
1 » . - . . . 1 LY {
1 . - . . 1 -~ e
1 e * ® ® 1 L] M
- H . - - - - .- . N N 1 i
[ . . ° . 1 ”
- - . - L] ~ 3
U 4 P Y TR PO * - . * 1 1 ‘
‘I..‘."l...........‘...."..I S e P00 SEPOOSEE RSSO OEOIRICGOES Sassns e - "Q'“Qn'o 1
_ - - . & ¥ u
[ . . . 1 H i
— N».x . . - - N h
1 e * . t " i
- 1 ° * M ] 3 ‘
1 - . . 1 ~ ]
———b —m . e e : R . . [ t
i : . N 1 IS
~ - - - — u
....."..........'&II.l................'.'.......'I..... esesssoe ..'D'Q-LO'IQ ~
.
- . . . H |
— L L -
4 . - L] 3 —
1 » . . 1 b
—— g e ram . . . H - . .
ul\ - . » . 1
. . - . 1 .
i . > - R * . 1
'Y & & - 'y & 'y F'O’n-rnio u -
<=VAVU INNT- +
X = vG DIAVI-THIRAS — N
Hoou = AEUYT SIDEIS 1y S3IOTGS Yy 014



OF POOR QUALITY,

ORIGINAL PAGE IS

§ e s et bma i ke e w e e e Mew e o ew e - - - e

. -
—_— )
Ol U7 T Fl13.19. SPECIES RGO . SPECIES LAdSL =57 Roc " T T T ~
s SYMGIL~CALC DATA => x .
i —ILPJT DATAZ> -,
H . 9e105-35%s - == T I T T T T e ol Sult el e NS iesiupie ol Sngiegemiepguteriy<| VDR Jo
“ - - - - - . - ° - - N e Qﬁllc. - - ’- . .
1 [ 4 - . . . 2z
¢ ! . . . - " U
kY .. - . .
e e - Qs m e e e e RO EE ———— -2 e —— e et e s T uA-
m . . . 1 .
N ) | - - . | ¢ —~
——— e e ee a3 - e e e e —— b 2
H 1 - o - - 1 .
4 .lﬁb-llgocoo.lonvc'-looccuoco.o-qoltﬁouaoAlalnuo-a.colaonvnol-.lonoocuouctcucon-ouccmoc escsccccsssesssacsacnsaet
C | 4 - . - . 13 LR
N TR 4 - RO o _- - . SO T N DI S S
mll ol SRR, - o B s G e Cim m e - — —_ . I
] [« . . X . 1
m . . M “ * ’
| U, R - - I O T e e ® o — e - - - - Wb ea
. T - - . . 1 '
H R - . . 1 *
. A . . - [
L i Qa8 06 uunnsancrcnaccsacecccasronenecssanscssctssccccnsec M oaccosancsccscsacecncscnnssscccensse ossons eceessesasssset ]
~-r b4 1 " P 20 A . soen DeSeceSte sty % 22O e
1 [+ - - . t
M . . . - - i
S g e e . . e — . . PR e o B2
i “ e N - - : 3 - - _— T - - g
I Q - - - - 1
* | 8 | - - . . 1
e g A e e e . . s SR U SV
3 7 1 . . ) - - TN e - - - 1
1 0e82E-05% unsssvsnncscesscnssnccragleccscsciccacssonas L T I S
: [N t » X - - . 1 .
- - . - - . - - — - M
i . T : - ) i
M . . - “
- - -
Lo . . > . o J
. [ - x - e et - e e . e —— e m—eg-
— - - . . 1
| 4 - . . 1
L QCH-W'DOMOOIQOIIU B R L D L L LT LYY T PT T s JO.O.W.ID..D..uCn..:" - )
A s . -
1 - . - - 3 .
N » - . . 1 ¢
. —— e WL L. . . S U S )
1 . - . . .- —_— 3 - - 3 "3 + —
s . - . B 3 s
: . - . . 1
- . . - - A - .- 1 L v
- »® L] L d -
C . I3 *— . 3 -— - b [ 3 '
G2 2.40F+33 Cs03Ce01 G.12C*08 CaIGE QA Qe29Ee Qs G.28E 000 Ge25E*0a 0.32E00a QeISEeQs 0.ACE* QA '
- . . — —_ . ——pisn e —— —— — )
w’: © - TIME ESTCCrDSY 0 0 T - - e - T - T — i lm
]

ard



e

L)
- e

SW
—
(V3
32
& O
-l 2 :
<L - .
= .
-—
O .
P N
&8 .
L - - - — o e i bna i o et et Bt aE ot - avmran o o - - S . . -
ST © FISe1l. T SPECKES ALDEMEIE T T SPECIES Laadel” => 7 ALDERYDE T T 7T N o )
H 3YMOCL-CALL DATA => x
1 =IHPUT DATA=>
' 081501 ———— - - L d -+ -~ ¢ 8 Sodrsitebelobaied St A Sttt T tts -
jo T H yheie =, W e R R eI <
- L} . . . 1
[ 1 . - . 1
- neme <. b .- B e e Y U 1
1 . . - 1
| § - - .
2 . - - 1
e - 1 .. . - -— - — o e s PR
. [ - - - I
i c 0030 -0l fecaccascacntsaconcoescncsaccerncsncttonnccssnsctsctsnconcacectoassennstsotsanstsnsetsen L eccnconccnnt
] - - . 3
i..9 . - . o v e axm® a4 e e . ® L A UV A
) N - " T . | 1
C - S - 1
(3 - - - 1
e N - . - e - . « e - Y L. L N e - ...
T . . - . i
L] - - . . =
A - - . - )
.. .Y 0a 3700 %eouccateccoccocsesensesensoccscacasacsccccnsannsesonsasnosssessssss aeccsssencscrsacn .
A | - ) 4 T . N - . - o . ) |
4 G 1 . . . - 1
[ - - . - 1
‘A » - - - . s e - - “.| - - - — - -
x u - e - . 1
H [+ . - . . 1
” | 8 . . . o . “
- - - .
-y - —— e 2 - p B T it SE
. OPNOHIO—OID'OOOQIQ!l.!.ti‘.lcuﬁu‘tu-000-.l.lll..l.oOnt.Ol.lc.ulnolt-o A TR RY LR P ER TR LT LI P O i gy
H w 3 - * . . 1
S . . . . s -1
. . - ) . 3
i . . . 1
- . . 1
fus e . . . | -
- “ - - - . e - - - — I
- . . t
. - . . 1
e c.oooc.on.n.:..".ol...oounnooooounovo-nolotro!l!nln'c.lnuoonoolno.ou-.-l,ooool.lccﬂu
- - L 3 - -
. . . 1
. . . ]
. . . e ® e e
* L) ; 'l - T - .l ) Ll ~
& - . . 1
1 - . - - [}
* . x . . . - . . 1 .
"\ . . - . 1
Qe ) »> * * L d - * - [4 [ 4 *
L 0.2 0.40F*03 O.80z003 O«12502a Qe 16E00A 0. Z3Ce00 Ge28E304 Q.38E QA Q.32500a O0.3KEsQA 0.40E¢ A
— " - - T " T TEIME (SECCHOS) CTTTTITTITTTITT S mmmo s rmmemme rme s e e
L S .
- P N

Rt



	1982006484.pdf
	0001A01.jpg
	0001A01.tif
	0001A02.tif
	0001A03.tif
	0001A04.tif
	0001A05.tif
	0001A06.tif
	0001A07.tif
	0001A08.tif
	0001A09.tif
	0001A10.tif
	0001A11.tif
	0001A12.tif
	0001A13.tif
	0001B01.tif
	0001B02.tif
	0001B03.tif
	0001B04.tif




