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ABSTRACT

A FORTRAN computer program named SKINATH has been developed for
solving the reactor point kinetics equations with simple thermal-
hydraulic feedback. The program utilizes the ordinary differential
equation solver, LSODE, developed by Hindmarsh at the Lawrence Livermore
National Laboratory. Based on comparisons with both analytical and
other numerical scolution techniques, the program gives accurate results
with impressively short run times,

vii






1. INTRODUCTION

SKINATH, Simple Kipnetics and JThermal-Hydraulics, is a FORTRAN
computer program developed for the IBM 3033 (double precision) for
solving the reactor point kinetics equations® coupled with a simple
thermal-hydraulic feedback model,2 SKINATH consists of a main routine
which essentially sets up the input for calling LSODE, an ordinary
dirferential equation solver developed by Hindmarsh?® at the Lawrence
Livermore National Laboratory, and one subroutine which is required by
LSODE. The entire program consists of about one hundred FORTRAN
statements, excluding LSODE, and usually executes in less than two CPU
seconds (IBM 3033) for most problems of interest.

Section 2 of this document presents a brief discussion of the
equations which are solved and a few comments about the methodology
employed in LSODE.

In Section 3, results obtained with SKINATH are compared with
results obtained analytically and with other numerical results.

A listing of the program ls presented in Appendix A which includes
the input for a sample problem. The output for this sample problem is
presented in Appendix B.

2. THEORY

SKINATH solves the following equations:

ar 1 ). _ .75 B 1.25 .25

a5 = c {EP(t) AHD [T(t) - T.] /T(t) } (1
M

_j—ftl = ;E-@%»Lﬁg P(t) +Z kiCi(t) + S(t) (2)
=

dc. B.P(t)

a~t~1~ = 1/\ — = A0 (B, i =1, ..., , M (3)

Equation (1) represents an energy balance for a reactor in the
shape of a 1long horizontal cylinder which is cooled externally by an
ideal gas via natural convection.” T is the reactor temperature, Cp
is the heat capacity of the reactor. H and D are the reactor height and
diameter, respectively, T is the coclant temperature (which is constant
with respect to time, t), and A is a constant determined by



IS5, s o .25
A = 1.649K )(pclg cp/u)

where K is the coolant thermal conductivity (J/m~sec~°C), 0. is the
coolant density (Kg/m®), g is the gravitational constant (m/sec?), p is
the conlant viscosity (Kg/m~sec), and ﬁp is the coolant specific heat
(J/Kg~°C). The value of A (17.52) listed in the sample problem in
Appendix A is for air at standard temperature and pressure. The ¢ in
Equation (1) 18 the fraction of the energy from fission deposited as
heat in the system.,

Equations (2) and (3) are the standard point kinstics eguations
where P is the neutron density (nesutrons/cm®), which is proportional to
the reactor power, p is the system reactivity (dellars), A is the system
generation time (seconds), and )i, Cj, B3 are the decay constant
(seconds), precursor concentration (muclei/er’), and delayed neutron
fraction, respectively, for preﬁursor group i. The number of delayed

precursor groups is M and B==E Bi' S is an extranecus neutron
3 i=1 .
source {neutrons/cm’) of known magnitude.

The system reactivity, ¢, consists of an external driving function
which may be either a step, linear ramp, or a quadratic in time plus a
linear feedback component as shown below:

p(t) = RHOEX(1l) + RHOEX(2)*(+

RHOEX (3)*t#r + RHOCOF*[T(t) - TF] (4)

where t is in seconds and the reactivity feedback coerfficient, RHOCOF,
has units of dollars per °C,

Most of the applications considered thus far have used six (M = §)
delayed neutron precursor groups 3¢ that eight equations are being
solved by LSODE. The energy balance equation 1is the first equation
followed by the neutron balance equation and then the six precursor
balance sguations.

LSODE solves initial value problems for either stiff or non-stiff
systems of first order ordinary differential equations, either linear or
non-linear., Integration time step sizes are selected automatically by
L.SODE according to tolerance parameters specified by the user which con-
trol the accuracy of the results. LSODE requires the Jacobian matrix?®
in some form which may be either user supplied via an additional usepr-
written subroutine or LSODE will compute it internally using difference



quotients. SKINATH also assumes that the initilal condition of the
reactor is steady state delayed critical with no thermal~hydraulic
feedback. In other words, the feedback is not in equilibrium with the
neutronics at time zero. The user specifies the initial neutron density
(or power), the coolant temperature {(which is set equal to the initial
reactor temperature), the edit times (i.e., when results are desired),
and values for the other constants appearing in Eqs. (1)-{}4) which model
the system of interest.

3. RESULTS AND CONCLUSIONS

Evaluation of SKINATH has been accomplished by comparing results
obtained with SKINATH with analytical results and with other numerical
results,

The first problem considered in the evaluation is a problem that
can be solved analytically.1 Specifically. a step change in reactivity
(7 cents) with one delayed neutron group (M =1, X; = 0.1, B; = 0.0065)
and no thermal-hydraulic feedback (RHOCOF = 0.0). The initial relative
power is 1.0 and A = 5,0E-05 sec. :

The numerical evaluation of the analytical solution for this
problem is shown in Table I along with SKINATH results and also results
obtained via a fourth order Runge-Kutta procedure.” The Runge-Kutta
solution employed 0.01 sec time steps and required approximately 8 CPU
seconds on the IBM 3033 for the 15 minute transient. The SKINATH
solution required only 0.12 CPU seconds for 15 minutes of transient
time, Thus, it is concluded that SKINATH produces accurate results with
very short run times for simple kinetics problems with no thermal-
hydraulic feedback.

The next problem considered in the evaluation of SKINATH is a step
change in reactivity (4.3 cents) with six delayed neutron groups and
thermal-hydraulic feedback present (RHOCOF = -0.306 cents per degree
Celcius). The 4initial relative power and the initial reactor tem~-
perature are 0.01 watts and 20°C, respectively. Other input parameters
for this sample problem are presented in Appendix A. The problem output
is presented in Appendix B. This problem was originally defined and
solved in Reference 2 which (1) assumes a pure exponential behavior for
the power, (2) ignores the prompt neutron contribution to reactivity,
and (3) uses Euler's method for the time integration. A fourth order
Runge~Kutta procedure was also used to obtain a third solution of this
problem (with At = 0.01 sec). Plots of the power versus time obtained
by each of these three solution approaches are presented in Figure 1.
Corresponding temperature plots are presented in Figure 2. Additional
SKINATH results for this problem out to a final time of 1000 minutes are
presented in Appendix B.



TABLE I. STEP RESPONSE FOR ONE DELAY GROUDP WITH NO THERMAL-HYDRAULIC FEEDBACK

Relative Power

Time, Analytical SKINATH Runge-Kutta
min, e e B Fourth Order
a.0 1.0 1.0 1.0
1.0 1.688 1.688 1.687
2.0 2.651 2.651 2.649
3.0 3.162 4,163 4,154
4.0 6.536 6.536 6.510
5.0 10.26 10.26 10.21
6.0 16.11 16,12 16.02
7.0 25.30 25.31 25.14
8.0 39.73 39.74 39.47
9.0 62.39 62.39 61.91
10.0 97.96 97.97 97 .02
11.0 153.8 153.8 152.2
12.0 241.5 241.6 238.7
13.0 379.3 379.3 37k.6
14.0 595.5 595 .6 588.1
15.0 935.1 935.2 922.9
50.0 675 .1E+7 675 .5E+7 #
100.0 124 0E+1T you WE+17 #

)
Results not computed.
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Note that the SKINATH results are similar to the results of
Reference 2 which employed several simplifying assumptions. The Runge~
Kutta and SKINATH results are also quite similar. More importantly, the
Runge-Kutta calculation required 6 minutes of CPU time on the IBM 3033
for a transient time of 130 minutes; whereas, SKINATH required only
1.8 seconds of CPU time for a transient time of 1000 minutes. The
Reference 2 results were obtained using a different computer.

Based on these results and other comparisons that were performed
but are not presented in this document, we conclude that SKINATH is an
accurate and efficient program for solving point kinetics problems with
simple thermal-~hydraulic feedback.

4y, RECOMMENDATIONS FOR FUTURE WORK

The current version of SKINATH employs the LSODE option to
calculate the Jacobian internally by difference quotients, An
improvement in accuracy and/or computing efficiency might be realized if
the Jacobian 1s calculated by the user as recommended in the LSODE
documentation., The improvement may be significant particularly for
stiff problems.

The thermal-hydraulic model in SKINATH is really quite crude. Many
improvements could be made depending on the system being modeled., One
improvement that could be made is to incorporate an energy balance for
the coolant. Currently, the coolant is modeled as an isothermal heat
sink which is unrealistic for most applications.

As indicated earlier in this document, equilibrium between the
neutronics and thermal-~hydraulics at time zero does not exist in the
current version of SKINATH. Such equilibrium is desirable, although not
necessary, for most practical problems of interest and should be
implemented in a later version of SKINATH.

Finally, comparing SKINATH results with the results of several
transient experiments should be performed in order to better evaluate
both the models employed in SKINATH and its solution methodology.
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LEVEL Pie8 { JUN 74 ) 0S/ 360 FCRTRAN K wA TC A3.221/12422605

COMPILFR OPTIONS - NAME= MAINGORPT=02,L INFCNT=HCeSIZE=0000K,
SOURCL o EBCDICNCLIST o NIJUECK 3L DAY MAF, NCEDIT e 1 Lo XREF

C 00000060
C 00000970
C $5SS K K 111 N NNNN A TTTITYTY (o H 000009232
C S K K { NN N A A T F H WO000JIFY
C S K X I N N A A T + H 00000100
C SS5S KK { N N AAAAAAAA T HHHAHHHHH 00000117
C 5 K X ! N N A A T r H 00073120
C S K X ! N N A A T r H 02099130
C 5558 K X i1 N NoA A T L H 000001490
C 00000159
C 000201572
C 00000161
C 030020162
C 00000163
C SIMPLE KINETYICS AND THERMAL-FYURAUL ICS 0202011h4
C 000001565
C 0002016hH
C Qu020167
C 00000153
C 000001693
C SKINATH SOLVES SIMPLE PCINT KINETICS WITH EVEN SIMPLER FELDOACK 03023172
C 0070013)
C 0290019
€ THE Y=VECTOR COUNTAINS TEMP., NEUTRON DENSTTY, ANO ™ PRECURSOR CON- conno2nd
C CTNYRATIONS. NATE THAT THL SYSTEM POwWeER 1S PRUOPORTIONAL 70 THt GI02021)
C NEUTRON DENSITY. 0QaJ022)
ISN N022 IMPL‘(C!T REAL *8{A-H,0-2) 20020239
ISN )00 2 DIMENSTUN AMDA(EH) s BETA(6) o Y{H) RwPK{200) s INORK(200)s RHOEX(2) 02000240
ISN 0004 EXTERNAL F 30000250
C 233002690
C NZUTRCNIC INPUY 07202272
C 03INV23I
ISN 000S 09020239
ISN 20906 1 J1240D+0 002303929
ISN 0007 {2 03050+0 22000319
ISN 0008 (3 111040 02260329
SN 0029 {4 301D+ 0 223320330
ISN 2710 {5 0 14D4+0 00320340
ISN 2011 (¥4 201040 29320350
ISN 0012 Af1l 000220+0 07300334972
ISN 0012 AL 2 001420+0 030003792
ISN 2014 AfZ 00127D+0 00000349
ISN 2015 A{4 00257D+0 03000392
ISN 0016 A< J0075D+0 00000400
ISN 12017 BETA{£)=,000270+0 QoNo0atyd
C THE INITIAL NEUTRON DENSITY (OR POWEK) 1S NEXT. 00000420
ISN N0t 8 Y{2)1=1.0D-02 000004839
ISN 001S GEN=%5.D-05 000004840
ISN N020 BT = 0.0+0 027000452
ISN 1023 NDC 1 I=14M 00000460
ISN u022 3Y=8T+BETA{L) £0000470
iSN 0023 1 Y{1+2)=RETA{I)®Y(2)/AMDA{{)/GEN 00N004AD
C THE EXTFRNAL REACTIVIYY PERTURABATION 1S NEXT. du00Da9u
ISN Q024 RHOEX({1)=0.043D+0%037 03000599
1SN 0025 RHRDEX{2 0.00#0 00000510
1SN N02¢€ RHODEX(3)=0.D4¢0 00000520

0T



ISN
1SN

ISN

0027
ngze

co2s

D030
O031
no32
a0332
2036
003¢
903¢

2037
2039
0039
D40
04l
0d4 2
0042
D04 q
A04¢€
2058€
0067
304 F

20049
0050
2051

Qo052
20572
D04
005¢€

COS €

i NOS7?

0058
0059

0060
0061

O a0nn

iaTatalalal

C

a6
C

44

THE REACTIVITY FEEDBACK COEFFICIENT 15 NEXT.
RHOCOF= —-.003062+0%8T
SOURCE =0.0D+0

THERMAL—HYODRAULIC INPUT

EPSIL =140D+0

-t
(o]

= 20.0¢0
T.52D0+0
230+
27D+ 0

= ABHEDEEL, THD4+0
Xi$0.000‘30l4!59265000*0‘0/4.000#H‘l000.000
= TC

1
S

«OPJITP
~07X
L2 N
~H~NaO

GENERAL INPUT

NEQ = 8
I1T0L 1
RTOL 1« D=-05
ATCL QeN+0O
ITASK = 1§
ISTATE it
InpY
LRw = 2
Liw = 2
MF = 22
ICOUNTY = 1
T = Q.0+%0
THe TIME STEP SIZE(SFCCND3) FUR EDITING QUTPUY 1S NEXT.
DY = &£3.D%0
TauT = DT
FORMATIIHOW'LIST 2%46G17e8)
THE FINAL TIME{SECONDS) FOR THE TRANSIENY [S NEXT.
TSYOP =6000N.D¢0
WRITELR,43)
FORMATUIMIWYTHE FOLLCWING Tw3 LISTS ECHO THE INPUT!)
WRITE{64S)IEPSILIAHDTS o TCo CP o HHOEX o RHOCOF o AMDAS SETAGENL3T
X+ SOURCE
FORMAT(LIHO,*LIST 1 *,65G17.48)
WRITE(G64A6INEQeYs ToTOUT  ITOL o TUL e ATOL o LT ASKGISTATES ICPT,
XRWORK sL R o [WORK oL T Wy JEX o MF

wnn

wm

1
00
oo

HELLC THERE

ARITE (54823
FORMAT(IHL»* TIME{MIN) *,? ACTe{(S)?y* TEMP{CELCIUS)?®,
X POWER{W)}"25X, *PRECURSCR CDNCLNT ATIONS ')

WRITE(6,47)
FORMAT(IR °*

X

X* )

33300532
30000540
000900550
00000560
Q2000570
033005892
00000599
000390600
00030610
20005629
00000630
00000640
30030650
CouU066)

"00800670

00000680
003306%0
00000702
00000710
30020720
00800730
00000740
0300075y
Q0000760
0030770
02000780
Q00307902
33020800
000C0B10
00082320
00030830
00009840
00000850
00000369
20000372
000202872
00000890
00003700
00000310
00000320
00000930
00000940
600wV 9SI
00002960
00000970
02900920
000030930
Q0001000
00001010
00001020
00801930
00001040
006010590
008301060

. 06001070

00001080
ouo01090
00001100

PAGE J02

it



ISN
ISN
ISN

ISN

ISN

90

CALL F1{EPSIL yAHD75,TCsCP+RHCEX s RHOCOF o AMDAWBET Ay GENs ETo SOURCE)
CALL LSOOE(F e NEQ ¢ Yo ToTOUT . ITOL+RTOL JATOL . ITASK, ISTATE, I0OPT,
XRWORK oL RY ¢« INDRK 4L [ W o JEX s MF )}

TIMEM = T/60.D40
REAcz(RHQEx(l)09HOEX(2)¥T+RHDEX(3)#T#T*RHDCDF'(Y(l)-TC))/BT
WRITE(6,43) TIMEMREAC,Y

FORMAT(1IHO,10G12.4}

CALL ANRESU(RHOEX{1) sGENyT,AMDA(1}4BT)

IF{ISTATE«LT«0) GO TO RO

IF{T«GELTSTOP) STOP

ICUOUNT = ICOUNT + 1

TOUT =DFLOAT{ICOUNT)*DY

IDUM = MOD(ICOUNT ,27)

IF(IDUMJNELQ) GO TO &

WRITE(6.42)

WRITE(6,47)

G0 TO 4

WRITE(E,90) ISTATE

FORMAT{1HO+° ERRDOR HALTeeesISTATE =',13)

sSToP

END

00001110
00001120
Q0001130
00001140
0000G1150
00001169
00201170
00001180
02001190
00001200
00001210
00001220
Q0001230
00001240
03001259
00001267
00001270
00021282
00091290
00001300
00001312

PAGE
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LEVEL 21.8 ( JUN 74 ) 057360 FCRTRAN H DATE B834221710a22.07

COMPILER OPTIONS — NAME= MAIN,OPT=02.,LINECNT=60,51ZE=0000K,
SOURCE +EBCOICs NOLIST o NODECK +LLOAD, MAPWNOED IT e I Dy XREF

IsN V002 SUBROUTINE F{NEQ,T,Y,YDCT) 00001320
C THIS ROUTINE IS REQUIRED BY LSODE. SEE LSODE DOCUMENTATIONS 00001330

ISN 0003 IMPLICIT REAL*B (A-H,0-2) 00001240
ISN 0004 DIMENSION Y(NEQG) o YDCTINEQ) » AMDA(6) +E(6) RHOEX(3) 60001350
ISN 0005 YOOT{1) = (EPSILEY{2)~AHOTSE{ Y(1)-TC)*%1.,25D4+0/Y(1)0%.25D+0)/CP 00001360
ISN 000€ SUM = 0.D+0 40001370
ISN 0007 DO 1 1 = 3«NEQ 0400013890
ISN DQOE YOOT{I) = B(I—2)*Y{2)/GEN-AMDA(]I-2)4Y (1} 000013990
ISN 0009 1 SUM = SUM ¢ AMDA{TI-2}*Y (1) 00001400
ISN 0010 YDOT(2) = (RHCEX(1)+RHOEX(2)3T+RKMOEX{3)*T*T 4 RHOCOF*({Y(1)}-TC)— 00001410
XBT)xY{2)/GEN ¢ SUM ¢ SOURCE 0Q001420

ISN 0011 RE FURNM 00001430
ISN J0t2 ENTRY FL{EPSIL ¢AHN7S:TCoCPsRHOEX ¢ RHCCUF s AMDA 4B o GENe BT « SOURCE) 00001440
ISN 0012 RETURN 00031450
ISN 0014 END 00001460

€T



LEVEL

ISN

21«8 { JUN 74

0002

COMP {LER

nAOONON

100

] 0S/360 FCRTRAN

OPTIONS = NAMES  MAIN,OPT=02eLINECNT=60+SLZIE=0000K,
SOURCE +EBCO0IC,NOLIST ¢ NODECK LOAD» MARSNCOED 1T, 1Dy XREF

SUBROUTINE ANRESU({A] A2+A34A4,4A5)
THIS ROUTINE (S VALID FOR ONLY ONE DELAYED NEUTRON GROUP WITH NQ
THERMAL —HYORAULIC FEEDBACK, I7T PROVIDES THE ANALYTICAL SOLUTION
OF THE POINT KINETICS EQUATIONS (ONE DELAY GROUP) DUE TC A STEP
CHANGE IN REACTIVITY, THE INITIAL PUWER IS 140 AND THE SYSTEM
1S ASSUMED TO BE INITIALLY CRITICAL. THIS ROUTINE IS NGY NECESSARY
FOR THE NORMAL OPERATION OF SKINATH.

INMPLICITY REAL *B{A~-H,0-7)

TZERG = 1+0+0
= {A1-AS)/A2
= DSCURT{«25D404(P-A4)%x{P—A4)+A4*A1L/A2)

« 5D+ 0%{P-£a) + RAD

« 5D+ 0x(P-A4) - RAD

1eD+0/7{W1¢+AL)

1«D+0/{W2+A8)

TZERC*{1.D#0/RA-T1}/(T2-T1}

YZERQO - C2

Cl¥DEXP{W1%A3)

0D+ 0
2#%A34GTe—150.0+0}

C2xDEXP{W2*A3)
= EY + E2
= (E1%T1 + E2%72)%A5/A2
WRITE (6,100) AMPPRE
FORMAT{1H ~*AMPLITUDE & PRECURSOR DET. ANALYTICALLY =°,2G20.4}
RETURN
£ND

o

[ &
N e D
Q

{

B M MM OO 4o
TNNN = NN
LI 3 LI O T (N T A T [}

°
bl
mo

00001470
000014890
000014990
00001500
00001510
00001520
00001530
00001540
000015292
00001560
00001570
00001580
00001590
00001600
00001610
00001620
00001630
03001640
00001650
00001660
Q00001670
000016890
20001690
090001700
00001710
00001720
0001730

DATL

8322171342241 0

71
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Sample Problem Output



THE FOLLOWING TYWO LISTS E£CHC THRE INPUT

LIsY
LiIsT
LIST
L ISY
LISY
LIST
LIsT
LiIsT
L ISY
LIsyY
LEST
LIST
LISy
LIsy
L 187
LisT
L1IsY
LIST
LISY
LISY
LIsY
L I87
LIST
L ISTY
LIST
L1Is7
LISY
CIST
L1sY
L1SY

NN RN RN RN NN DR NN RN N NN

1.000
0.0
1s149
Ce75C0D-03
8
1.708
0.10C00~-04a
Je0
Ge0
060
0.0
0e 0
CeO
Ce0
QeN
0.0
0.0
Qa0
00
Je0
0«0
Ce O
Ce
Qe
Qa0
00
0.0
0.0
Ce0
0.0

1205
—0.1989D0-04

3.010
0.27000-03
20400
0.1316
Qe 0
0.0
0.0
G.0
[
0.0
0.0
0.0
Q.0
D0
Q0.0
DeD
0«0
Cs0
0.0
0.0
Oel
0.0
0.0
0.0
(s}
Dl
Ded
Cel

20400
0,31240D-01
022000303
045000004
0.t0000-01
0e1794D~-01

1
0.0
0.0
0.0
D0
00
00
040
Ce0
0.0
Oe0
040
0.0
0.0
0.0
060
Q0
Q0
00
0.0
0e0
Ge0
D0
00

013010 0S5
030500—-01
0.14200-02
0.6500D0~02
34548

0.0

00
0.0
De0
GeC
0«0
G0
Oe0
Oe0
0.0
0e0
OO
040
0.0
Oe0
00
0.0
Ce0
00
Oda0
De0
0ed
0.0
Oe0

0e2795D-03
0e.1110
0.1270D0-02
0.0
Ye311
650.00

0.0
0.0
0.0
QsC
0e0
0.0
Ca0
00
De0
0.0
0.0
0.0
0.0
Je0
De0
0.0
0.0
Ce0
0.0
De0
D0
O
0.0

[y ]
Qe 3010
0e2570D-02

24288

0.0
0.0
0.0
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040
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Ded
Qe 0
0.0
Qe 0
O 0
Oe O
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TIME(MIN REACT«(%) TEMPICELCIUS) POWER(W) PRECURSUOR CONCENTRATIONS

1000 0,43000-01 20400 0s13910-0t 44018 1149 Za074 243495 Oe 1824 0+24920-01
Ze000 0e43200D-01 20400 Oel1744D-01 44857 14 .45 2.860 2341 Oe 2287 Qe3124D—01
2000 0+4300D-01 20200 0s2180D-01 5997 18.09 4,827 3e677 De 2859 Qe33060-01
44000 0.4200D-01 20,00 0e27240-01 T+459 2261} 640531 42594 Oe 3572 0¢43800-01
54000 0.43C0DB-01 204090 0e34020~01 G302 28e24 TeS33 5738 Qe 4461 0.60950-01
6000 0.43000-01 20400 0ea2480-01 1161 35.27 $.407 74166 De 5572 De7612D-01
7.000 Cs4300D-0D1 20,00 Ce5305D0-01 14.50 44 .05 1175 Be34G 0. 6938 Os 99506ND~-01
2,000 0.432000-01 2%.00 0.66250-01 18.10 $55.01 13,67 11418 Oe 3689 Geil87
500D Cea300D-01 20400 0.82730-01 22461 6869 iB«.32 13936 1085 Cels82
10,00 0.4299D-01 20.00 0.1033 2R.23 B5.78 22488 1743 le355 Qa1 2GYL
11,00 0442693D-01 20.00 0+1290 35.25 1070t 2857 2le76 1692 De2312
12,00 0.4299D-01 206,00 Oel1611 44,02 133.8 I5.57 2717 2.112 De24B7
13.00 0.42690-01 2000 0.2012 SA4497 16740 48,55 33.93 24638 Qe3604
14,00 0ed233D-01 20400 0e2512 £B.64 20846 55062 4237 3.294 08501
15:00 0.42580-01 20.01% 043136 B8Se71 26044 €946 S29% 44114 0+5620
16400 0e42380-01 20401 Oe 3916 1070 3252 B6a.72 6600 5.136 Qu?0Y7
17.00 04297001 20401 0.4890 133.6 40600 108.3 B82.89 56413 CeB761
18400 Ced2G5D-01 20.01 Q0.6105 166 .8 5070 1352 10340 Ba0307 1098
19.00 0e82550-01 20.02 0e7622 2083 6329 168.8 12846 Je 336 1.366
20,00 0va29aD~01 20402 Oe 3515 26041 7902 210a.7 1605 12.48 1.70%
21400 0+,4293D0-01 20202 1.188 324.7 986.3 2530 200.4 15.58 2.128
22.00 0+4291D-01 20.03 1.482 40543 1231 228+3 25041 1544 2656
23.G0 0.42880-01 2004 1850 505.8 1537, 4097 31261 24 26 3.315
24400 0.4285D-01 20405 22308 631 .2 1917, Slie2 33%9.4 30.27 4.1 36
25400 D.62820-01 20.06 2.880 787 e 6 2392 £37.8 48548 37.77 5.1690

26«00 024277001 2007 3.:591 98265 2984, 7955 605.9 47,10 6.435

6T



TIME(MIN)

REALT L{$) TEMP{CELCIUS) POWER{W) PRECURSOR CONCENTRATIONS

044272D-01 2009 44478 1225, 3721 G91i.8 75544 58473 B.023
0.42650-01 Z0e12 54580 1528. 4638 1236, 94145 7349 9.999
De82560-01 20.14 H5e95] 1904, 5779 15404 1173 Gl1el7 12e 45
D0.4245D-01 20.1 8 Be654 2372, 7i97. 1917 1460. 113.5 15451
Ds4231D-01 20e22 10676 2952. 8955 2385, 1816, 141.2 1929
0e4215D-01 20428 13.38 3672 Cei1130 0S5 2965. 2257, 17545 23657
J0e4134D-01 20435 16461 456 3. 0.13830 05 2681. 2802 217.8 27475
Q.4168D-01 2043 2058 5664 017150 0S 4563, 2473 27040 3688
0e41350-01 20+54 25446 7019, Ce2124D 0S5 5647, 42%8. 33440 45663
0.40960-01 20467 3143 83683, 026250 053 €973, 5306. 431283 56e 32
064047D-01 20483 38469 0410720 2% (032350 05 8387, 6533 5076 6934
0. 39870~-01 21.02 47.47 0«1319D 05 0439760 05 0.1084n 05 8016, 62248 8507
0¢39140-01 2125 58400 0.161AD 05  0.4868D 05 0,.,12890 05 9797, To0e9 10349
0.38250-01 2155 7051 0.19760 05 0a.5933D 05 0.15680 05 0411910 05 92542 12604
0637170-01 21491 RS20 04246020 05 071900 95 0418960 05 (0.1440D 05 1118 1527
0e35870-01 22433 102.2 0429020 0S5 0486570 0S 0.2278D 05 0617280 05 1341 183,2
0e34320-01 22.84 1246 034820 05 De1034D 06 0.27130 05 0.20S7D 05 1596 21749
0e324BD-01 23a04 14342 Oe141D 05 0412280 06 0431990 05 0424230 05 1879 2%6e6
0e3034D-01 P4.14 166.06 048760 05 014330 06 0437300 05 0.28220 05 2188. 29847
G.2786D-01 26,995 191.3 056775 05 0616560 06 0.42930 05 0232440 925 2513 34390
0e25050-01 25487 21645 0.6528D 05 018880 085 0448670 05 0436730 0S5 2843, 3831
042150D=01 26490 2408 Ce73R80 05 0.2119D 06 0.5429D 95 0440900 05 3164, 4318
Cs1B43D-01% 2R.03 26342 0482330 35 0.23370 96 0459890 05 (.4874D 05 3459, 4719
0.1468D~-01 29+25 2822 0.9018D0 05 0.2531D0 06 0.6396D 05 0.4802D 05 370G, 2050
01072D-01 30«55 29646 0696980 05 0+2688BD 06 067430 05 050530 25 34900 5319
0e66090-02 3189 30545 0610230 06 0427980 06 0569670 05 0.5211D 95 4018 S56%e 0
0e2437D-02 33.26 308.4 010590 06 0428360 06 0470550 05 C«5267D 05 4058 553 e4

0¢



TIME(MIN)

54400
554090
5600
57400
58.00
59600
€000
&1le03D
6200
€3.00
64400
65400
€E+00
£7.00
68400
€300
70.00
7100
72400
73«00
74400
7500
76+ 00
77.00
784.00
79,00
80400

REACT{8) TEMP{CELCIUS) POWER(W) PRECURSOR CONCENTRATIONS
~0«1713D~02 34461 3055 010750 06 0428580 06 0.,7007D 05 0.52210 05 4020 545340
~0e5760D-~02 35,92 29649 0410720 06 0428070 06 0,6830D 05 04508810 05 3509 532.8
~0e936320~02 37.20 28348 010890 06 Q+27T0BD 06 0665430 05 J.4360D 05 3736 50942
~0.,13270~01 38.39 26649 0.10100 96 0425700 06 0.616S923 05 0445750 05 3915 47940
~0«l1HH4D~01 39.49 24745 0+95680 05 0.24020 06 057320 05 0.42450 {5 32€0 44442
~De19703D~01 404G 22646 0eB3I38BD 05 0422150 06 052580 05 0.38890 05 24B85e A05e 7
-0e22644D~-01 41.39 20542 0+82430 05 (20190 06 D.4768D 05 0,35240 05 27044 36383
~024870-01 42.18 184,90 0+7516D 05 0413210 06 0442320 05 0.31620 0% 242% 33Je3
=0.27000-01 42.88 16347 067840 05 0.1627D 06 0438140 05 0.2313D 95 2157 293+ 8
~0e2884D-01 43.49 144.6 N.60690 05 (14430 06 0433720 Q05  J.2486D0 05 1936 25345
~-0.3040D~-01 43.99 126.9 0453890 05 0412720 06 0,29630 05 (.2t84D 05 1673 2279
~0s3173D-01 44442 11069 0+47550 05 0.,11150 06 G«2591D0 05 0.15050 05 1463, 1972
~0+32R30-01 444782 I6e55 Ged1 730 05 0«.9726D 05 0.2257D 05 0.1662D 95 1273, 173643
~-0e33730-01 45,08 83.77 0+36450 05 0.8454D 05 0.1959D0 05 Q414420 05 1105, 15044
~0e34460-01 45431 72,49 031720 05 0.732280 05 (G.1696D0 05 0D.1248D 05 955, A 13722
~0.3504D-01 4550 52460 0427520 05 046336D 05 Q414650 05 0.10780 95 82545 11244
~0+3549D-01 45465 53.99 0423820 05 («5469D 05 0.12640 05 9265 7119 9t G3
-0.3581D-01 45476 46450 0:2057D0 0S5 OC.4714D 05 0,1089D 05 80 J8 e Hl3e2 83450
—0e36040-01 45.83 40.03 0417740 05 0.4060D0 05 9371 €833, 527.9 7Ti.87
-0e3619D-01 245.88 34444 0.1529C 0% 0.34940 05 8463 5931, 45402 €1 . 84
-0+356260-01 45,90 2963 Cal13170 05 ©0.30060 0S5 6G37. 5102 39047 53.20
-0.36260-01 45.90 25+.49 0411330 05 0.2586D 0S5 5968, 4389, 336e1 85,77
—-0436220-01 45,89 21495 9752, G.22250 05 5135 3777, 2993 39.39
-0.3682D0~-01 45,86 18.88 8393. 0.19150 05 4421 e 3252 249« 0 32,91
~-0e35990—-01 45.81 16.27 7225, 016490 05 3807 280t . 21445 29,21
-0+35820-01 45476 14402 6222, C.1421D 05 2281, 24814, 18409 2517
-043563D0-01 .45.70 12409 5362. 0.12250 0S 2830. 2082 15945 2171

TZ



TIVE(MIN) REACT (%) TEMPICELCIUS) PTWER{W) PRECURSUR CONCENTRATIONS

21400 ~0e3541D-01 45462 10t 4 4623, 0.1057D 0S5 2443, 1798 1377 18«75
82.00 ~0e3517D-01 45455 F.022 3990. S130. 2111, 1553. 119.0 16.20
R3.00 ~0e34G10D~01 45.46 T o804 3346, 7893, 1826 1343, 102.9 14,01
B4 400 ~0e34640-01 45437 52758 2979. 6830 i580. 1163, 8Ye10 1213
85400 —0e¢34360-01 4527 Se858 2578a 5917, 1370. 1008, 7724 10e52
86«00 ~0e364060-01 45,18 Se083 2233 5131 1188 87449 65702 G.127
87.00 —0+33760-01 45,09 44416 1937 4455, 1032, 7604t S58.,23 7929
BB .00 —Q0e¢3345D-01 84,99 3842 1681. 3872 89748 66141 5065 60397
83400 -0+3318D-01 44 .88 3e346 1461 3370 781.7 975.7 44411 €e006
CG 00 ~-0.3282D-01 44,78 24917 1272 2936 €81.5 5019 3846 4237
G1.00 —0e32490-01 44,67 2547 1108 2562 £94.8 4382 33454 44572
€200 -0.32160-01 44.56 2226 966 ¢5 2237 S519.9 383.0 29435 34297
€3.00 ~0e3183D-01 44.46 1948 B34 62 1957, 454 .9 33%e2 25469 3e498
S4.00 -0+«3150D~-01 44435 16707 738a2 1714, 298.6 293.7 22451 30565
55400 —0«31170-01 44424 1498 64644 1502 349.7 2577 19,75 2690
G600 -030840-01 44413 143186 56648 1319. 207.1 22€s4 17435 2363
G7.00 ~0+30500-01 44.02 1168 497 45 1159, 2701 16941 15.26 24079
$8.00 ~0e30170-01 4391 1029 4373 1021, 2379 17544 13e45 183214
59400 —0+2983D-01 43480 008996 38449 899.4 20968 154.7 Li.86 1615
10060 ~0.2950D-01 43469 0.7945 3392 793.7 18,2 1366 10447 let0256
1010 ~0+29160-01 43458 07025 299.3 7013 1638 120.8 9260 1¢261
1020 -0e28830-01 432.47 05220 264 .5 62045 145.,0 106.9 B+199 12117
103.0 ~0.28490~01 43435 05515 234 .0 S49.7 1285 G4 430 7 269 00,9930
10440 -0.2816D-01 43.26 Os2895 2073 48746 il4el 84,15 Ge853 DeB789
105.0 ~0e2783D-013 43415 Ce.a352 183.9 63341 i01.4 74.80 Se736 0.7812
10640 ~02750D-01 4304 03873 163.3 38542 G0.20 6657 S5«195 Q. 6953

107.0 —0.27170-01 842,93 003452 145.2 34340 80437 59.32 44549 De61 96

(44



TIME(MIN) REACT«{$) TEMP{CELCIUS) POWER(W) PRECURSOR CONCENTRATIONS
10840 -0.2684D0-01 42482 Oe«3080 1293 30648 1170 5293 44059 05529
109D -0+26520-01 4272 0e2752 1153 2731 64405 47429 3627 J«493490
11040 -0e2619D-01 42.61 02462 103.0 244.1 57 29 42430 3.245 Qedsatt 9
11140 -0.25870-01 42051 0e2205 G2.04 218e5 5131 37.89 245006 Oe 3959
11240 -De25540-01 42440 Da1578 8238 1958 45601 33498 24607 De3551
113.0 ~0e25220-01 42429 0.1775 7384 175.7 41631 3051 2a3a1} De318G
114.,0 =0e2430D-01 42418 Ce 1597 66 26 1579 3714 27e44 244105 G228367
1150 ~0.24580-01 42.09 O0e1438 5954 164201 3343 24.70 i 895 0.2581
1160 -0e24270—-01 4192 O0e1296 5357 12340 3013 22420 1.708 Qe2327
1170 ~0¢23550-01 41.88 O.1170 48425 115.4 2719 2009 1542 06210C
118.0 -0.2364D-01 41.78 00,1057 43.52 i04a.2 24457 13416 14393 Jei1898
1193 -0.23320-01 41 .67 0+95690~-01 39.30 34425 22423 16,43 1e261 Del 718
12040 —-0+23C10-01 4157 0.86890-01 35.54 35633 20.14 14489 1ela2 041556
1210 -0+ 227GD-01 4tz47 0,7864D-01 32.18 7735 18626 13,50 1030 Oeldl2
12240 -0.2240D-01 4137 0.71430-01 29417 7021 16.58 12420 Ce0n12 De1282
12340 -0422C9D-01 41a.27 0.64960-01 26+ 483 65380 15.08 t1el5 Ve 3559 Jel i bHb
124.0 -0«2178D-01 4117 0.59140-01 24,06 58405 13.73 1015 Ne 7793 Del1062
12540 ~0e21480-01 41407 0.53920-01 21.89 52.38 1251 Gel254 Qe7104 Qe 3OTTU=01
1260 ~0.21180-01 4027 0.4921D-01 13.94 48.23 11.42 Bad46 Oe OB 0e¢83330=01
12740 ~0.2088D0-01 40.88 0.44970-01 18.19 44405 10.43 Ta718 O« 5925 0e82720-01
12840 ~02058D-01 4078 D.4115N-01 16.61 40427 SeS4a2 7T.061 Dab421 Ge73836D0-~01
12949 ~042028D-01 40.68 0+3764D=01 1519 36.87 Eo740 bed68 QelSHE Ce67660D~01
13060 -0.19990-~01 40459 0+34570-01 13.91 33.79 Be015 Se932 De8555 0a620H0~01
1310 —0+19690~01 40.49 0+31750-01 12.75 31.01 7,358 Seda’? O.4182 0eD6930~01
132.0 -0e19400-01 4035 0+291%0-01 11.70 28.89 Be 764 Se007 Je 3845 Q0eS2390-01
13340 -0,1911D~01% 40430 0,2687D~01 10.75 2621 64225 40609 0s 3539 0ea3220-0C1
1340 -0.,1882D~01 404290 0.24760~-01 9.887 24.13 e 736 40247 Qe3262 Oe4844D~01

194



TIVE{M]

N)

REACT {35} TEMP{CELLIUS)

OCwER{ W)

PRECURSOR CONCENTRATIONS

135.0
1360
137.2
33,0
13940
140,0
141.,0
142.,0
143.,0
144,0
145,.,0
146.0
147.0
14840
129,0
150.0
1517
15240
15340
1%a.0
155.0
156.0
157.0
15840
153.0
160.0
16140

-0.18530-0%
-0¢18240-04
—0e17G60~-01
~0.17A8D~01
-0e1739D-01
-0e«1711D-01
-0.16830-01
~0e1€S5D-01
~0+16280-014
~0+16000-01
—0e1573D-01
~0+1845D-01
~0e1519D~01
~0+14G2D-01
~0+14650-01
~0+1438D0-01
-0+1412D-01
-0« 138SD-01
~Ce13590-01
~0«13330-01
~0«1307D-01
~0+12810-01
~0¢1255D-01
~0e12300-01
=0+12080-01
-0+11790-01
-0+.11540-01

40411
4001
39.92
39.83
39.74
39.64
39.55
39.46
33437
39.28
J9.19
39410
3902
2B.93
2Be.84
38475
3Be67
2358
3849
38a41
38432
JBe24
28,15
38407
2799
3791
37.82

02285D0-01
0»2110D-01
0e19520-01
0.18070-01
Des167T6D-01%
0+ 1555D0-01
0.t445D~-01
061344001
0.1252D0~01
0s1167D-G1
Gs 1090D—01
0+1018D-01
0.95290-02
0. 89250-02
048370002
Ce78530-02
0+7385D~02
0+,6948D-902
Qe6545D-22
Qe6172D-02
0.58260-02
0455060-02
0.52100-02
04934002
Ce48678BD-02
O84410-02
0«4220D-02

3.106
84397
7752
7«166
6.631
Hai44
Se699
Se292
4.920
4.580
44268
3.982
2.719
3478
34256
340652
24863
24690
24529
24381
24244
2e118
20090
1e892
te791
1697
14610

2225
2054
1899
1757
165428
1510
14402
1303
1213
1130
10.54
9.848
9208
Be619
B.078
Te578
7.118
525693
5¢301
938
54602
Se291
S«003
4735
44487
44256
44082

€2292
44887
4,519
8,184
2.878
3599
24343
3110
24896
24700
24520
24354
2+202
24063
1934
1815
1706
1.605
1e511
1ed25
ie345
1271
14202
1138
1.079
le024
0.G9730

3.G19
3.€20
3¢348
34100
24873
22667
22478
24305
2+146
2.001
1.868
1e746
1.633
1.530
le3s
L1a366
1265
1lel91
1el21
1087
0.9981
09432
DeB89273
0.8451
08013
V7608
0e7226

0« 3010
0.2780
De2571
062331
0.2207
0.2048
001903
O0e 1771
Je 1649
G.1538
Oe 1435
Oe 1344
Qe 1255
Ce 1176
De 1102
0. 1035
De 726D~ 01
Qe 91510- 91
De36190-01
0. 81283-01
0e76735D~-01
Ge 72510~ 91
Ce68600-21
Qec493D-01
De H1610-01
0e5H848D-01

055560-01

O0e41010)-01
0+437880-01
0e3503D-01
0e32440~-01
0e32070-01
0427910-014
0e2593D-01
0e24130-01
Qe22470-01
Je209513~-01
Qe 19560-01
0.1928D=-01
Qel7{0u=-01
Caib020=01
Cel5020-01
0.14100-01
Je132€D-03
0.12470--01
Qe 11 75D-01
Oe1i0G82=-01
J410469-01
0+98620-02
Qe ?3491-02
0.88550-02
O0e83I960~-02
0 79690-02
0.75720-02

2



TIME(MIN) REACT {8} TEMPLCELCIUS) PUOYWER(W) PRECURSOR CONCENTRATIONS
16249 -0+11290-01 3774 Qs 4014002 14529 3843 05254 0.6873 Qe 5285D-01 0a72030-02
16340 ~De11040-01 37.65 0.38220-02 1454 34557 0.8811 06545 05033D-01 04 685GHY-02
16440 =0e13790-01 3T7e5F Ge3544D-02 1384 3.484 0 8398 046239 Je 8 73R0-01 (e 5538002
16540 -0+ 1054D-01 37«50 Q0e3477D-02 1.319 3323 0.8013 05953 C+45780-01 Je£:284000-02
166.0 -0e10300-01 37.42 0e33220-02 1258 34173 07654 QaB5087 Qe a3740-171 Ge592610=02
16740 -0s10050-0D1 27.38 0s31770-02 1,201 3.032 d.7318 065438 Des1830~01 0e570103-02
168, ~-0.98120-02 37e20 (0s30410-02 1.1438 24501 Q7005 DeS2046 NDe400340-01 0s54570~02
16949 =~0e35730-02 3718 Oe2914D-02 1+09AR 24779 Q6712 Qed 388 038370~ 21 3eH2300~02
17340 ~0+93300-02 2710 0e27960-02 1.052 2e664 006438 De478% Te36310-01 0a501 7362
t7te? -0.90910-02 37402 De26850=-02 12009 24557 Oe618% 04595 U 35350- 01 De 438 RO-02
172640 -0 +88330-02 36495 D425810-02 049585 248556 0e5%941% Oet417 Ge33980-01 0e46323-G2
17340 ~0eB36170-92 326437 0.2484D-02 09306 24362 Qa5716 0e4250 0« 32700=-01 Deatt570-C2
17447 ~0e9823R810D-32 3679 0.2383D0-02 0(.8951 2e274 05506 Q4004 J«31500~01 0De42935-u2
17540 ~0e81470-02 I6.71 0:2307D0—-02 0.8619 241932 0.,5308 O0e3948 Qe I037D~01 De41400-02
1753 ~0e7914D-02 3664 0#222¥D~02 048308 2115 0a.5123 D43310 Te 29323-01 Be3996V-02
17760 ~0.76R20-02 3656 0e2152D-02 DL.ADLH 2e042 0 +4349 Je36B2 Qe 28330~ 01 Ne38613-C2
17840 ~0+474320-02 3649 0.20810-02 0.7742 16974 D.4787 O« 3561 Qe 274013~01 0e373553-02
1730 ~0e72223D-02 Zhed 1 0e2015D-02 047485 1e910 0 +46346 03447 Je26530~01 Ge3Hr160-02
18040 ~0+6354D-02 3te34 Be1953D~-02 0.T7244 1850 0 %4490 D433461 0.25710~01 0e35B043=02
18140 ~0.6767D~02 3626 D+ 1895002 (.7018 1.794 0 «4355% De3241 Je249413~ 71 Ge34000-02
182490 -0 e65420~02 366169 0«1840D-02 0.6806 ta7414 04229 0e3147 De2422D~01 Ge33020-02
1IR30 -0463170~02 3612 Gel7830-02 0465056 15692 04110 03059 Je2254D- 01 0e320GN~02
18440 ~0+60540-02 36e04 061740002 0.6419 156485 0 3999 2976 De22910+~01 03123002
18540 —0e538710~02 25497 0a16%50D=-02 0N.6244 1.602 0«3894 02899 222310-014 0a304200-0G2
18€.0 -0e56500-02 35490 0+1653D-02 0.6079 1.561 063796 Je2R26 D, 2175D-01 De29650-02
18740 -0+36430D-02 25483 0e16130-02 0.5%24 14522 03704 0e2758 Qe 2i23D-01 0428940-32
18840 -0a5%211D~-02 35.76 021576D-02 05779 1e486 De3&18 Qe2694 Je42074D-01 De2B27D-02

§¢



TIME{(MIN)

19€.,0
197.0
19840
199.0
z00e0
201.0
20249
20340
204,0
2050
20640
207.0
208.0
20940
210.0
211D
2120
Z2i3.0
214.,0
215.0

REACY «( %) TEMP{CELCIUS)

POWER (W)

-0.49G3D-02
-0 e4777C-02
-0.45£1D0-02
~0e43470-02
~0e41330-02
-0 e3921D-02
-0.37100L-02
~0+35000-02
-0e32918-02
-030830~02
~0.2876D-02
~0426700-02
—0e24650-02
—0.?72620-02
-0.20590-02
-0 .18%7D-02
-0e1657D-02
~Ce14%570-02
~0412590~02
—0.1061D~02
~0+8648D-03
~De66S3D~03
—0e.47470-03
~0.2812D-03
—CeRB6GD-04

0.1029D0-03

0+29340-03

35.68
I5.61
2554
35447
35«40
25633
35426
35420
35413
35.06
3699
24492
34486
34479
364473
34466
36459
34453
34,46
34440
24433
34427
34.21
24,14
32.08
2402
33.96

Gel5410~02
0.15080~02
et 4T77D-02
De1489D~02
Q0.14220-02
0e13970-02
0e1374D~0Q2
0e1352D0~-02
0.1332D0-02
0s1314D-02
0.12970-02
0.12820-02
0.12670-02
0e 1255002
Qe12430-02
Cel2330-02
0.12230-02
0.12150-02
De1209D-02
01203N-02
Q«1198D—-02
0el1195D0-02
Cell920-02
0e1191D~02

e 11900~02
0e11910~02
0.11930-02

PRECURSOR CONCENTRATIUNS

Q5543
0.5516
045397
05285
0«5181
05083
0.4993
0.4908
Cea329
Ged757
0.4689
Ced6 27
D +a570
D+8518
TGesa71
Ged428
0«4390
043506
04326
0.4300
Ce8278
004261
OCe.8247
044235
Ce®230
0.8227
Ded229

1e852
le821
1391%
1e363
1.338
1313
1.291
1270
1e 251
1233
14216
1201
14187
1175
1163
1153
lelan
1.136
1e129
1123
l1e.118
telle

1.110
14109
14109
1¢110

043537
063461
0,33291
De3324
03263
03205
043151
00,3102
023056
De3013
02974
02938
02905
Q2875
0e2848
02824
02803
042784
Ge2768
D274
02743
Q2735
02729
0+2725
Q2724
G 2725
0.2726

0e2634
042578
02525
02476
De2430
Q23889
De2348
Q0,2311
02277
QFe2246
0s2216
0.2190
Je21866
De214%
De2124
De2106
02090
02075
042064
0+2055
0e2047
0e20a80
0.203€
0e2034a
02033
Ce2034
042037

0e2028D-01
Qe 1S85D-01
Qe 1944D-01
Ce19070-01
Qe 18710-921
0.1839D-01
0. 1808D0-01
Qe i7800-21
0e37540-01
0aX7290-01
017070-01
0.16370D~01
Je160A3D0-01
De1651D=-01
Qe 1636001
D.16220-01
0s1610D~-0t
06 1599D-01
0. 1590D-01
0. 15830~01
Oe i5770-01
D.45720-01
Qe 15690-01
Je 1567D0-01
De 1566D0-01
O« 156703-01
Je 15693~ 01

De2764D-02
0s2705D0-02
0e26500-02
0425960-02
0e25510~C2
Gs25060-02
De2465D0-02
Ja20260-C2
Oa23910=-02
Ce23580-02
Qe23%2702-02
04229G93~-02
Je22740-02
0e2254 2032
0e22300~-02
0,221 1D-02
0.21963-02
Oe21810-02
G.2168H-02
Ga21580-02
Qe2150D~02
Oe2143N-02
021390~-02
0e2138I-C2
De2136D~02
062137002
0e2180D-02

9¢



TIMEIMINY REACT «{8$) TEMP{CELCIUS) POWER(%) PRECURSOR CONCENTRATIONS
2160 0e¢43300—-03 33.89 Q01130D-02 (4233 1etl2 02735 0s2041 O« 1573D-01 0e21450-02
217.0 Qe®6717D-03 33.83 0411930-02 Je.0242 1e115 022743 02048 001578001 Je21520~-02
21840 0.25%54D0-03 33.77 0.12040-02 048254 1119 Q2754 3+2056 O-lSSOD-Ol 0.28600-02
21940 0+10460-02 33.71 0,12100-02 0.4270 1.124 0.2767 3420606 Je§5920-01 0.21730D-02
22040 0.123206-02 33.65 Qel217D=-02 04290 1.130 02783 Ge2a7R Je 16010-01 0«21 830-02
22140 Cell170-02 23,59 0.1225D0-02 0.4313 1e137 0.2801 0.2091 O« 1612D-01 021 380-02
2220 Qel1601D-02 33.53 Qe1234D-02 024331 1.145 0 e2821 02107 Gs16240-01 Qs 22164002
223.0 0.17840-02 3347 0e1245D-02 0.4372 1.154 0+2844 Je2124 D23 6370-01 0e223303~-02
22480 Qs 15660-02 33.41 01256D-02 0.,84407 1.1564 0 .2870 Ce2i44 Qe 1 65 30-01 Qe 22535-02
72580 0.2147D-02 33.35 0«1269D~02 Q.4645 1175 0 +2899 D22165 Je 1 E6G0=-01 De22TED-02
22640 0e2327D-02 33.29 0a12820~02 G +4490 1.187 22930 32189 Ge § 587D~ O G:23010-02
22740 0.25C60-32 23.23 0612980~-02 0.4537 te201 0 +2964 Ge2214 Js 1787001 023280-02
228.0 0e2€R4D0-02 33.19 0e13140-02 0.4589 1215 0«3001 02242 Je £ 7280-01 Gu235F3-02
2290 0.2862D-02 23.12 0+1331D0-02 0.4645 14231 043040 Je2272 Oe 8 7510= 031 0:23880=-02
2350 9.20380-02 33,06 D.1353D-02 0.4706 1.248 003083 02304 Je § 7760~ 01 Gela220-02
23140 0.3214D-02 33.00 0.13710-02 0Qaa4772 t2686 0e3129 0a2339 Os 183330-01 026590-52
23260 0433390-02 22.94 0.13620-02 0Q.43843 1286 03179 Ge2376€ Bal8320-01 O« 2498002
233490 0e¢3563D-02 32.89 01416002 0.4918 14306 03231 0e2415 0.18620-0t Ce25400-02
234.0 0.3736D-02 J2.83 0.1241D0-02 049993 1.329 03288 0e2457 Os 18B93D=01 J0e25840-02
23540 0+35080-02 32.78 0.1467D-02 0.5086 1.363 0.3348 02502 0a1930D~-01 3e26330-02
23640 0.40790-02 I2.72 J14950D-02 0.5173 1378 0.3811 0+2550 0. 1967DH-01 Oe20823-02
237.0 C«8250D-02 32.66 0.15250=-02 0.5275 1.405 03479 042601 Ge 20060D-01 02735002
23840 0+4419D~-02 32.61 CelSSTD~02 0,5380 1.433 0«355% 02655 0e2048D-01 0.27920-02
23940 G.45380-02 32455 015900-02 0.5490 lea6s 0,3627 D.2712 Je203320-01 0.235323-02
240.0 0+47560-02 22.50 D.16260-02 05607 1.496 0.3708 02773 D2421390-01 04291 7T0—u2
241490 0.45230-02 32.44 0e1664D~02 0,5731 1.530 03794 0.2837 J.2183D-01 0e29840-02
24240 025083D-02 22.39 Da1704D-02 045863 1.566 0.3884 0+2905 s 22410-01 030560-02

LZ



TIVE{MIND REACT«{%$) YEMPICELCIUS) POWER{ W) PRECURSOR COUNCENTRATIONS
24340 Ce5254D-02 32438 0.178460-02 046002 1le608 03980 Q.2977 2.2295D-01%
244840 0e5419D-02 32.28 0e17910-02 Ce6150 1.545 0 .4082 03353 De2355D-01
24540 G«eE582D-02 32.23 01838D-02 0.+6306 1687 Q04189 03134 0e24170-01
24640 0e57450-02 I2e417 De1B88BD-02 0ebHaT7T1 14732 D 4302 03219 0.24830-01
2a7.0 05907D0-02 32.12 Cel1341D-02 0.6645 Le 780 O a84422 0«3309 De25520-0%
24840 0+6068D-02 32.07 0,1996D-02 0.6829 1.831 044549 0«34048 0e26260-01
24903 0«62290-02 32«02 0.20550-~02 0a.7024 1.884 0 +4683 063504 0e27030-01
25040 0e6398D~-02 31.986 0.2118D-02 0.7230 143940 0 .4824 043610 Qe 2 7850~-01
251.0 Ce55470~02 21.91 0.2184D~02 0Je7448 2000 04674 VDe3722 34 2872D0-01
252690 067L50-02 2i.86 0.2253D-02 07678 2063 05132 Ne3A41 De2”9£30-0Q%
252.0 0468620-02 31.81 0a23270-02 Q47921 24129 045299 Ge396¢ Oe 305600-01
254.,0 0.70190-02 3176 Le2404D-02 Q.8177 241939 03475 0.409R 0 31620-01
25540 Ce7174D0-02 3171 0.28870-02 048449 24274 065661 Je4238 Je 3270D2-01
25640 Qe7329D0-02 31.66 0e25740D-02 D.B736 20352 05859 0e4 380 Oe 23850~-01
257.0 0e74830-02 3leH1 0.26650-02 09039 2435 0.6067 Je4543 0« 35050-01
25842 Qe7€6360~02 3i 56 027630-02 09360 2523 0.£288 Qea708 0e 2633D~-01
25960 0.7789D-02 21451 02865SD-02 09599 2.618 D eH521 De8863 Qe 3763N-01
26040 0479410-02 31e86 0+2974D-02 1,006 2s714 06768 0e5068 Ue 391 1D-01
26140 0.80%520-02 Fle41 Q+30890-02 1.060 2.818 07029 0.5264 30 4063D-21
262.0 0.82420-02 3136 D¢32110-02 1084 2+928 0e7306 Q.5472 06 42230-03
2€63.0 0«23910-02 2131 0.32410-02 1126 34045 07599 T.5692 0e43930-01
€440 ¢.85300~02 31.26 0e36770-02 1el72 3.168 047909 05925 0e4573D-01
265,90 0e86830~02 21.21 0e36220-02 12219 3299 068238 Ceb6172 Qea7930-01
266490 0.88350-02 2lelH 0e3776D0-~02 1270 Je438 0 «8587 0.6433 0649650-01
26T7e0 0.89R2D-02 31e12 0.3939D0-02 1324 3585 0 «8957 0567144 0e¢51800~-01
268.0 0.91280-02 31407 0.41120-02 1380 Ja7a1 Q » 3349 Qe7005 0e56370~01
26940 0.92730-02 Z1e02 0.4296D-02 1ea41 34907 Qe9765 Ce7317 De¢5648D-01

0e31325-02
0.32120~02
0e32G70~-02
Qe 33860-02
Qe 36810D-C2
0e3581D-02
0«36870-C2
0437990-32
Qe3G17D-02
Qe804203-02
0e41730-02
Ued431320-02
Qed4600-02
0.461060-02
O0«47810-02
De6555D-02
Q«51400-02
053350D~-02
0558 1¥D-02
0«a57600-02
Qe29920=-92
0.0237D-02
QeH497D-02
3eHTT3D-02
0,73650-02
0«a73750-02
Qe 7704D-02



TIME(MIN) REACT (%] TEMP{CELCIUS) PCRER(W%} PRECURSDOR CONCENTRATIUONS
27040 0a94170-02 30.97 0424900~-02 1505 44082 1e021 Qe 7549 De55050-01 (.5H054D-02
27190 0e9561D-02 2093 Oe697D~02 1573 40269 1.068 043001 Q0e€177D—-01 Qe B425N-02
27240 0297040-02 30.88 Gea917D-02 1645 44467 1e117 08375 Qe 64660-01 0e8B190=~02
27340 DeS846D-02 30483 0.51510-02 1.722 44678 1170 08773 Ve ?7735-01 DeI2380-02
274490 0.59270-02 30.79 0s53990~-02 1303 4,902 1.227 Va919% Je71000-01 DeS6840-02
2750 0e10t30-01 3074 0+56640-02 12890 54140 1e287 Qe964C Oe 74470-01 DelLi6D-01
2760 0.10270-01 3070 0+ 5945D~02 1982 54393 1351 1.012 Qe 78170-01 Dal066D=01
2770 Ds10410-01 3065 0.62450-02 2080 5663 le415 1,063 Ga®2t110=-01 0el1120D-01
27840 0.10550-01 A0s61 0e6564D-02 22184 54950 14491 lelld 0 56300-01 Ga11773-01
27940 Q0.1068D-01 3055 0.69040-02 2295 6s256 1568 Lel7F 3e90770D-01 U«1238D-01
28040 0.10220-01 30.52 Qe 72660-02 2.414 64582 1650 1237 Qa2 35530~ 01 0»13030-01
28140 0,10560-01 30.47 0s76530-02 24540 64929 1738 1303 061006 O0el 2720-01
2ZR2.0 Q0.1109D-01 2043 0.80650-02 2.675 Te 200 1.831 1.373 Qe 1360 Geladah-01i
2837 O.1123D-01 3038 D.85050-02 22819 7.696 1.931 1+448 Qetitll3 0e15250-01
2B4.0 0el1136D0~01 30. 34 0.8373D—-02 2;972 8.119 2037 1e528 Ce 1180 Oe16100-01
Z2B5.0 0e.11500-01 30629 0,5478D-02 3136 84570 24151 1e6s1 9 Qe 1245 Cal700D-01
28640 0+11630~-01 3025 0.1001D0-01 36311 G.053 2+273 17085 01317 Vel 7360~-01
287490 O.1176D-01 30e21 0.10590-01 32498 FGe568 2303 1.803 Jel1392 3e18I9N-01
288a0 O0ell1S0OD-01 30a16 Cal11200-01 3.697 10612 ceS42 1507 Oe 1473 Ce20090U~-D1
28940 3«1203D~01 30012 0.1186D-01 3.911 10e71 2.£€91 2,019 0» 1359 J421270-01
290e0 0.1216D-01 30408 0«§2570-01 44140 11.34 24851 2e139 Oa 1652 0222540-01
29140 0.12290-01 30404 01332001 4.385 12.02 2021 20267 Oe 1751 De2389D-01
29240 0.12420~-01% 29499 0414130-01 A.648 12475 2.205 244095 Qe 1857 Ca25340~01
2930 0+12550-01 2995 0.1500D-01 4930 13452 J.401 2552 Je 1571 Je268%0-01
294490 0.12670D~-01 2991 0.15930~-01 Se231 14436 3.€12 227118 Oe 2094 0.28800-01
€950 012800-01 2987 0+16930~-01 56555 15425 2.838 24881 O 2225 0s303€0-01
29600 0012530-01 29483 0+1800D0-01 5903 16.22 4,081 22063 0+ 23606 Ge3228D-01

6¢



Ge2518
02681
Ge 2856
Je 2044
Ge 3247
Qe 2466
0« 3701
Oe 3955
De 4229
el c24
O0.4843
Oeo11373
Qe SHEY
0s5663
Qe £:398
Qe 6870
0. 738Q
Q0. 7932
0o 3531
Os 3181
Oe 5835

1065

LelsB

1238

[

1433

1e44

TIFME(MING REACT {3 TEMP{TELCIUS) PUWER{w} PRECURSOR CUNCENTYATIONG
29740 0e13050~014 29479 G0e1915D-01 64276 17 25 44342 2e259
29540 0.13180-01 29.75 0s20390-01 64677 1836 3622 J.473
29940 0. 1330D0-01 29.70 Ge21720-01 T«108 1955 44524 3697
3000 0413430-01% 2966 0.2316D-01 T+571 20.34 L2249 2341
301.0 0.1355D0-01 2962 Ce24700-01 8.070 22422 S.598 84203
20240 0.1367D—01 29458 026360-01 84607 2371} S.974 4,486
303.0 0.13800-01 29.54 0e2B16D-01 9.185 2531 €.4380 Ga731
204.0 0e12362D0-01 29.50 0«3009D-01 9.308 27 .04 €a817 Sell9
3050 0e1404D-01 2346 0.32170-901 1043 2890 72853 Se473
2060 Qs1410D-01 2942 0e32432D-01 11e20 3091 Te797 Se 856
320740 0.1428D-01 29439 O0e3685D-01 1198 33.08 E«346 6e26F
20840 0.1440C-01 29435 0+ 3647001 12.83 35.92 £4G39 CeTl4
70940 Cs14220-01 2931 0442300-01 13«76 37 .95 Se580 Telvb
310.0 Qelsa64D-01 29.27 045360-01 14472 4069 10«27 Ta717
3110 0e¢14750-01 29.22 0+48680-01 1579 43465 11.02 24280
2i260 0¢14870-01 2Gel1S 0e52260-01 16.94 46485 1183 de 890
313,90 0.1469D0-01 2%9.15 035615001 18.18 50«31 [2.71 G« S50
314,0 0.1£10D-01 29e12 0.6035D-01 19.53 54 ¢ 06 13466 10.2¢
21540 0415220-01 29.08 06491D-01 20.99 S58.13 12.69 11«04
1€.0 0615330-921 2904 0e6985D0-01 22457 6253 15.81 i1.88
217.0 0«1544D~01 29401 0.752:D-01 24429 67e31 17.02 1279
21840 0¢1556D~-01 28.97 08102001 26415 7249 1833 13.78
31940 G.1S670-01 28.93 Ce8734D0-01 2B 17 78412 1976 1485
320.0 O0«1578D-01 28490 0.94200-01 3036 B4 4273 2131 1602
221.90 0.15890-01 28e48¢€ 01017 32.74 90«87 23400 17.29
22240 0.16C0D-01 28482 Qe 1098 35432 9B <09 2483 18456
323.0 D0e1611D0~01 2Re79 0.1186 38,14 195.9 26.82 20e16

3
1558

0e33350-01
Qe 36S7D~C1
Ge33963-01
J0e41530-GC1
Ce4430D-01
Ce72805-01
0a5050D0-01
05396001
06577002~01
0s€1730-01
Ce 56 080-01
Ce707ED-01
Ue7586D-013
Qa1 350~01
0872390-01
0493720-01
0.1007
Je10382
Oelloa
0e1253
01389
D+iad53
Ue 1566
0.168%
Je13223
De 1968
Ne2126

0¢



TIME{MIN)

32€40
32640
3279
228490
22960
2300
23140
23240
333.0
23%.0
235.,0
2380
3370
338.0
235.0
24040
341.0
24240
343.0
244,90
245.,0
346e0
24740
348,0
24940
35040

i e €85
1.822
1e971
24138
2.312
2,505
2717
25944
3.200
3¢476
3777
2,106
4,467
44861
5293
Se 766
64284
66852
Ta475
A.159
3509
27323
1Je64
11e623
12472
13,93

REACT«($) TEMPICELCIUSI PCWER(W) PRECURSOR CONCENTRATIONS
0.16220-01 28475 Qe1282 41a19 11445 2899 ZleTY
0e1€230-01 ZBe72 0.13806 44,52 §i23.8 2135 23457
DelH44AD-01 28.68 Ce 1500 4R4 15 13309 33.32 25650
0e 15654001 28265 Del624 5209 144.9 3672 2761
O 1E6650-01 28,.61 Qel759 56039 15740 39.78 29,31
0e1676D-01 28458 Caf907 61.08 1701 43,11 32s41
0el16860-01 2Be54 G.2068 66519 184.0 4674 35413
Be16G70-01 28e51 0.2243 Tila.77 20040 85071 38e1 3
D0217070-01 28447 0e2435 77285 2170 S5.404% 41440
D«1717D-01 28.44 Oe2645 84451 23546 £3e7TH 48,96
0.17270-01 28441 0.2874 91.78 25640 €4 495 48485
D.17370-01 28437 G.3125 9972 27842 70461 3.1
0s17470~01 28+ 32 0.3399 108,44 30246 76480 5777
O0«17570~-01 28431 Qe 3699 117 .9 32%e2 83.58 €2.87
0«1 767D=-01 28.28 0.4028 I28.3 35844 G100 ERa85
0el777D0-01 28.25 QGea387 139.7 39043 G512 T4e57
0.1787D-01 28e.21 Gea782 15201 4253 1080 Hle27
Qet?G560-01 2Be18 O0s.5214 156548 463.6 117.8 BR .62
De18060-01 2815 0«5689 180.8 505.6 12845 $6eHT
0 1B150~01 28412 06209 1972 T51 .8 140.2 10%e5
0»18240-01 28,09 0.6780 2152 502.4 153a1 115%.2
0.18330-01 28406 0« 7407 23540 657.9 LE7.3 12%.9
Ge1842D~C1 28.03 0+8096 25607 71849 18248 137.6
Ce 1851001 28400 0e 8852 2805 7859 1999 150. 4
Qa1 B600~-01 27498 05684 306e7 R5945 218486 16405
Ge1BERD~-01 2795 t e 060 3355 4045 239.3 1801
De18760~-01 27«92 1e160 36761 1029 2ble9 1971

1525

Je2268
O+2386
Je2630
Oe2912
Ga3l55
Oe3419
0. 3708
De4023
Cad367
NQes743
Qe5154
CedHG3
PEE-TVATIS]
DenH33
Ge7222
Qo 7867
D.B575
0a9350
1.320
telt 3
1216
1328
1452
1eH37
1e 7306
12900
22081

i€



TIVEIMIN) REACT {3} TEMP{CELCIUS) PUWER({w) PRECURSDR CONCENTRATIONS
2510 Qs 1884D-01 27.89 1,274 401 49 1127, 28649 21549 i6e70
25240 0.,1892C-01 27.87 1393 44002 1235 31493 23646 1830
I53.9 0+1900D-01 27«84 1.527 G482 43 1354, 244406 25%9. 4 20406
3I54.0 0.1507D0-01% 2782 16786 5237 1484, 377.8 23444 2200
25540 0.19150-01 2780 1.8356 5797 1628. 41444 312.0 24413
25640 0.19210-01 27«77 24015 6359 1786 454,8 34244 26H et R
357.0 0.19280-01 2775 26212 697 «7 1960. 49942 3758 2G.07
258.0 0e1G624M=-01 2773 2e429 7659 2152 54842 4127 3192
59490 0415400-01 27.71 2.668 8410 2363 €02.1 4536 3 3506
26040 Q0e1646D-01 27.65 2932 3237 2596, E6145 49FR.0 382452
3610 0419510~01 2768 3e222 1G1S. 2853, 2740 5474 42434
3620 0e1956D0-01 27.66 3e542 1115. 3136 799.2 601a7 4teB4
Z€3.0 0e¢19600-01 2765 34895 1226, 3448, 87847 661le& SLals
26440 0+ 19640-01 2764 A.283 1348. 3791. 56643 72706 S6be28
326540 0. 1967D-01 2763 4e711 1482, 4170 10€3. B0Qe3 Ala90
366,40 0e19690-01 27«62 S5e.182 1630 34587, 1169, 860e 3 6H3e0Y
267.,0 CelSG71D-01 2761 54701 1793, 5046 1286, FEHLS 74491
36R.0 0e1972D-01 27661 Hhe273 1973, 5551 1315, 1066, R2e82
€S0 Ce1G720~-01 27.561 64901 2170 6107, 1557 1172, 9DeHH
270.0 0.1G710-01 2761 7+592 23R8, 6719 1713, 12G0. PIe76H
27%1.0 0e1969D0-01 2762 8.352 2627, 7392 18654 1419 10967
37240 0415660-01 27463 9.186 28589. 8130. 2072 1560 1207
273.0 0.19620-01 27«64 1010 3178, 894 e 2279 1716, 13247
274.0 041656D~01 27.66 1110 3495, 9831 2505, 1886, 1435.6
37540 0.1969D-01 27.68 1220 3842 010810 05 27S3. 2073 16063
37€.0 041941D~01 2771 1240 4222, 0.11870 0SS 2025, 2277 17661
377 .0 1931001 27.74 14472 4638, J41308D CS 2321, 2500 193e4

44785
5.257
Se778
Ga351
6HeG84a
76580
RBe887
G4292
10.22
11{.25
12.37
1361
1493
tH6eat 7
134141
{731
21 .88
244 04

20e 39

e



TIVE(MIN) REACT (%) TEMPLCELCIUS) POWER(W} PRECURSCR CONCENTRATINNS
27840 Oel1S18D~01 27.78 16415 5092 0el1431D 05 2E4A, 2743, 2122 28495
27G9.0 0s1804D0~01 27483 t7.70C 5537« 71415690 05 329G 3008, 23248 31.74
28340 De1888D-01 27.88 1939 5126 0.1720D 0S5 4378, 3295. 2543 34477
IB8le0 0.1859D0~01 2794 21422 6712 0.1983D 0S5 4792 3606 27849 384030
38240 Oe18480-01 28.01 2320 7336 0+.2060D0 05 240 3943 30449 41 abH1
38340 0.18230-01 28.09 25434 3032 0,2251D 05 5722 4306, 3329 45443
284,0 0e17G6D-01 28418 27.63 B772a 0+28560 05 €241, 4695, 303.0 49654
385.0 Cs17F6D-01 2R.28 30.08 9566 026760 05 £796. 5112 3452 5393
3IB6EL0 0e1732D-01 2839 32.69 0.10420 05 0.2911D 05 7388 5956 422G tu - H5B.62
287.0 Te18540-01 28+51 3546 011320 05 0431610 05 01T £028. 46660 63659
38840 0416530-01 28465 38.39 O-i2290 05 Je3426D 05 8681 a 6526 50445 63483
389.0 0.16080-01 28890 41e46 2413310 D5 0.37040 05 G379, 7050 56445 T4e35
295.0 Qe 158RD~01 2896 44467 0+14380 05 039980 05 0.1011D 05 75964 5871 B25e 10
391.0 0.15C4D0-01 29.14 474939 015500 05 043000 05 0.1087D0 05 B163. €308 Béa OT
292 .0 Oe14460—-01 29433 S51e42 DetEHED 05 OVeat140 05 D .118SD 05 8747, 675.9 Re21
393.0 De1333D0-01 29.53 5491 0.1785C 05 049360 05 0.12440 035 G344, 721e8 S5e4 8
39440 0.1315D~-01 2375 58245 0.1908D 05 0.5263D 05 0.13250 05 94T o 7¢8e4 1044 8
39540 Oe1243D-01 29.99 6199 0420320 05 055920 05 0414060 05 0109550 05 3150 1112
296,40 NDe1166D-01 30.249 65450 0«21570 05 0459210 05 D0.14870 05 0.1115D 05 Bbte?2 117.5
29740 0+10850-01 30.51 68,93 0.2?8}0’05 0-62440 05 0415660 05 061174D 05 906e st 123.6€
398.0 09991002 30.79 72.24 0424020 05 0265580 05 0416420 05 012310 05 GAGe9 12946
299.0 0.90520-02 31.08 7533 D.2520D 05 0+6859D 05 0.1714D 05 0412840 05 g51e2 135.2
400.0 0,08155D-02 21.39 78.29 0426320 05 0a71420 05 0617820 05 0413340 35 1930, 14342
4010 De71840-02 31.70 B0 95 0627370 05 0.7402D 05 0.1844D 05 0413300 05 1065 145.2
40240 De6LR2D-02 32,03 B83.29 0428330 05 De7635D 05 0.1898D 05 0414200 05 1095, 14944
403.0 0+51550-02 3237 85,27 0.29180 05 (478380 05 0.1935D0 05 014540 05 1122, 153.0
40440 0e4107D-02 32.71 B6e8%2 029920 05 080070 05 019830 05 0,14820 05 1143, 1558

143



TIME(MING

REACTF«{S) TEMP{CELLIUS) PCOWER(W) PRECURSUR CONCENTRATIONS

0+3045D-02 33«06 88,07 0430530 05 (Q.81390 4S5 0.2012D 05 0415030 05 1159, 1558490
0e19750-02 3341 B8e 84 Ge3099D0 05 082320 05 0206310 05 0.15:16D0 05 1169 159. 4
Ce9021D~03 3376 A3%.16 031310 0S5 0482830 05 0.20400 05 0.1522D 05 1173 160.0
~0+16€6D-03 24411 6905 031480 05 032960 05 0420390 05 0.1521D 0S5 1172, 159.8
~0.1225D0-02 444C 88450 031490 05 048268D 05 0.20280 05 0.1512D 095 11654 1SH.8
~0422680-02 346479 B7455 031350 03 081990 05 0.2007D 05 0.1495D 05 1152 1571
~0e32880~02 35413 B8€e20 0631070 05 0DeB094D 05 0419780 05 0414730 05 1134, 15407
-0.428230-02 35«45 84449 030640 05 Q079530 05 0419400 35 0414450 05 1112 15i .6
—0452450-02 35.77 8247 0e30090D 05 (77810 05 01894D Q05 Q.1410D 05 1085, 14840
~046172D-02 26.07 80e16 029420 05 G«7SRID 05 0418430 05 G5.137iD 05 1055 f43.8
~0.70€1D0-02 3636 7761 D228640 05 073560 05 017850 05 013280 095 1022 139.3
-0+79Q070-02 26eH 4% 74487 027780 05 0Q.7i10D 0S 0,1723D 05 0.1281D 05 GRS 6 13443
~DsB709D-02 36490 Tie97 0426860 05 068480 05 0416570 05 0.12320 05 475 1291
~0.94€50-02 37«15 68095 0425840 (05 3465730 05 0.15880 05 011800 D5 907.8 123.7
~0.10170-01 27.38 654 86 04248002 09 0462890 05 2.18%18D 05 0.1128D0 05 B6742 112,2
-041084D-01 37459 62.73 Ce23720 05 0460000 05 0414650 05 0.1074D 05 82640 112.86
-0.1145D-01 3779 5%+ 59 022630 05 057090 0S5 0.13740 05 (.10210 05 78447 1306493
-0.12020-01 37«98 S6ed 8 021520 05 0454170 05 0413030 09 9673 743.7 101.4
~De 1254001 38415 S3ea1 020420 05 045i29D0 05 012330 05 Jiag, 703, 3 95. 84
-0s1301D-0! 38.30 50«40 059330 05 0648460 05 0.1164D 0S5 8635 663607 90e45
~-0e13440-01 38e465 4748 018270 05 0.,45700 05 ©0.1096D 0§ 8135. 6253 8520
-0«1383D-01 3857 44465 0417220 05 De43020 05 0410310 05 7651« BeBL.t 8Jeld
—0.1418D~01 38469 4194 0ei62iD 05 3 «40430 0S S6E8 . TiB6. 55243 7526
~0e1449D0-01 3876 39.33 0.15240 05 0.3795D 0S G089, 6744, 51840 7059
~0e.14760-01 38.87 36485 De1431D 05 0.3558D 0S5 8517 €316. 48Se 4 66414
~0414659D0-01 3895 34449 O0.13410 05 0433320 0S5 7973« 5912 45443 61290
39.02 32.26 0.1256D 05 0431180 05 7457, 5529, 582¢eC 57.90

-0.1519D-01

7€



TIVE(MIN)

432.0
433.0
43440
43540
43640
43740
438,0
439.0
440,90
441,0
442,0
483.0
444 40
445,0
44640
44740
44840
449.0
450,0
45140
45240
453.0
45440
455,0
456,0
45740
458,0

REACTS($) TEMP(CELCIUS) PCWER(W)

PRECURSOR CONCENTRATIONS

~0e153350~01
=0+1550D-01
~0+1561D0-01
-0«15730-01
~Del15760-01
-0 ¢15300-01
-0.15325~01
=-0+1532D-21
=0e15800-01
“0e1576D—-D1
~0e1571D0~01
~0.15640-01
~0 556001
~0«15470-01
~0e15360-01
~0e1525D~01
~0e1513D~01
~0+15000~01
~0e1486D~01
~0s1471{D~-01
~0e1455D-01
-0+14390-01
~061423D0-01
-0.14060-01
-0,13880-01
-0e13700-01
-D.13520-01

3907
39.12
39.15
3918
39.20
39.22
3%.22
29,22
29.21
38,290
39,19
39.186
39.14
39.11
39.07
39.04
39.00
38.95
38.91
38«86
38.81
38.76
38.70
38.6%5
28+559
38,53
38047

3015
28,16
26229
244,54
2290
2ie35
19293
1B.59
1735
16419
1511
13,11
13.18
12.31
1151
10.706
10.07
T.431
8.835
B.282
74769
7292
62850
64439
6o 057
S«703
54373

0+1175C 05
0.10990 05
01027D 05
959 1.
AG54,
8357,
7798
7276
65T38Be
6334,
5911
558 7.
5151.
4810,
4834,
42G0.
3927,
3674,
3439.
3221.
3019
2831,
2656
2495
2344.
2204.
2075,

0429150
027240
De+2344D
023740
022160
7 «20680
019290
0.1800D
316790
O0«15670
0.14620
9 .13650D
012750
O.11910
23.11130
0.1060D
G733
G110
A53t.
7994 4
7496
T034.
56048a
6206,
5835
5491
S171a

05
05
05
05
05
05
as
a5
05
05
05
05
0%
05
a5
a5

EG70.
£Site
€079
£674.,
£295.
4940,
4609
4300
401t.
2743,
24G4,
3262
3047
2846 .
2661 e
24EB.
2328,
2180,
2042,
1914,
1795,
1685,
1582,
{1487
1399,
1317,
124t .

51€68.
48274
4507
4207
3925,
3662,
3416,
3187,
2974,
2775 .
25390
2418
2259,
21ttt
1973
1845
1726
1616
1514,
1419,
1331,
{250
1174,
1103,
1038
G770
92065

3971
37049
345643
323.,2
30146
231s %
26245
2448, %
22865
2137
15390
1285458
173.6
16242
151.6
141.3
132.7
124.2
11604
13941
10243
FHe 08
9021
84430
7977
7510
7076

54411
50.54
47419
44,04
41,09
38,36
35.77
34437
31.14
23405
2712
25.32
23465
22410
7086
19432
15,08
164 93
15. 86
16,86
13. 94
13,09
12.29
11.56
10487
10.23
Do 642

149



TINEI{MIN]

REACT.{%) TEMPICELCIUS) POWER
~0e1333D-01 38e6t S5«0656
~0e1214D~01 38435 4,781
-0.1265D-01 3B.28 %4516
-0e12750-01 3822 44268
~0,1255D-01 38.15 4.033
~0+12350-01% 32409 34824
-0.1215D0-01 38.02 3.624
-0.11540-01 37.96 34437
-0+1174D-01 37.86 34263
—0411530~01 37.82 3,101
-0e11320—-01 37.75 2949
-0.11110-01 37.68 24807
~0e10910-01 3762 24675
—0e106G0-01 3755 24551
-0.,10480-01 3748 2«435
-0610270-01 3741 2.326
~01006D-01 2734 24225
-0e.9848D-02 27.27 2129
-0.9625D0-02 27.290 2.040
~0+54230-02 37613 14956
-0.92100-02 37406 1877
-0 .E998D=-02 3€.99 1804
-0e878%0D~-02 2€e92 Le738
—De8573D-02 3685 1669
~Ge8361D-02 36.78 1.608
~0eH81490~-02 36472 1551
~Q0«79370-02 3665 12497

{%)

PRECURSOP CONCENTRATIUONS

1954 .
1842,
1738.
1540
1560,
1465
1383,
1314,
1246.
1183,
1123,
1068,
1016
9680
322.8
8805
84049
B03.8
76940
T36.5
7059
6773
6504
62542
601 «5
5793
558, 3

4874,
4598,
4340.
4i01.
3B78Be
3670
3476
3296
3128
2970
2824 .
2686 .
2553,
2439
2326
2222
2123,
2031 .
1945,
1864,
1788,
1717
1650
1588
£1529.
1473,

1421

1170
1104,
10642,
S835.0
G3l.8
88242
E35.9
7328
75246
71%.0
€799
€472
€165
5879
€61a1
£36.0
1245
490.4
46S.8
45044
432243
431542
29942
38442
270.1
25¢€e8

24443

86749
81G.0
77345
7312
€91a.7
£5449
6200
55%a7
55849
5310
5050
48047
458340
43667
4169
3G8.2
32808
36445
349.2
334.8
22163
320867
2G648
28S.7
2752
265 3
256.1

66.72
62496
59e46
S6e21
S3.18
5035
47«72
45426
42497
40.83
38.83
35697
35622
32.59
3206
30e63
29.29
2R.03
25.4H6
25.75
24472
23475
22493
21.98
21a17
20642
1970

9t



TIME(MIN]

48640
487.0
488.0
48940
49060
491 40
49240
493,0
49440
49540
49640
497N
49840
"493,0
5GGe0
S0le
50240
2030
5S040
5050
50540
€07e0
£08.0
0960
€100
S1ia0
51240

REACT (%) TEMPCELCIUS) POWER({W¥) PRECURSOR CONCENTRATIONS
-0e7726D~-02 36258 1446 538.7 1372 23246 2474 19.03 2594
=0«75150-02 26451 1.398 520.2 1326, 32145 239.2 18441 2509
~0e73050-02 2684 1353 502.8 1283, 31l.2 2315 17431 24428
~0.7065D=-02 3637 1311 48645 1242, 201e4 22442 1726 22352
~0.56R886D-02 26430 t.271 4711 1204, 29242 217.4 LHhe?73 22281
~CeHHT7D-02 2623 1.232 456 ¢6 1168, 28345 21140 16.24 24213
-0.6469D-02 36a17 1198 443 .0 1134, 2754 20520 1577 2150
~“0«6264D-02 3610 1165 4301 t102. 26Te7 19943 15634 24091
-0.£054D=-02 36.03 1134 418e1 1072 26045 19369 146493 2035
-0 e5848D-02 35.96 1105 4067 1043, 25247 18849 14.54 1982
-0 +56420-02 3590 1077 39640 1017 24723 1841 14417 1e932
-3 .54370-02 35.83 1051 38640 93148 24143 1757 13,33 1386
-0e5233D~02 25.75 1026 3765 96862 2357 1755 136514 le842
=0 eS029D=-02 35470 1003 3677 G461 230.4 171.6 t3.21 1.801
~Qe48260-02 35,63 Q.93819 359.3 9253 22%.4 1679 1292 te762
~0e46240-02 35.56 0.9617 3515 90Se8 2207 ib4ats I 2e 65 te726
~0484220-02 35,50 0.%027 34441 8875 Z1l6.4 16142 [ 2et1 1691
—0 +%2220-02 15,43 0.3250 337.2 70«4 21243 1581 12417 1660
~0840220-02 35.37 0.9084 330.7 854.,3 208e.4 155.3 11-96 Le630
—0e3823D~02 35.30 08929 3247 8393 Z0%.8 15246 1175 1e602
-0 «36250~-02 35.24 J.8784 31960 82543 20145 1501 11e56 1e576
~Ge34270—-02 3517 0.8649 313.3 B312e3 198.4 147.8 1138 1.552
~0e3231D=02 35,11 0. 8524 30848 8001 1955 14567 1122 1¢329
=0+30350-02 3%5.04 00,8408 304.3 78809 192.8 1437 1107 14509
-0.28406D~02 34.98 0.8301 30040 T78e4 1903 141.9 10692 18RS
-0 «2646D-02 34.92 08203 29661 76848 18840 14062 1079 1472
~0+2453D~02 34.85 Ce.8112 29265 7600 1B5.9 13846 10668 14455

LS



TIMEEMING REACY«{$} TEMP{(CELCIUS) PUWER{W) PRECURSOR CONCENTRATIONS
513.0 —0.22610-02 34.79 0.8030 289 .2 751.% 184.0 137.2 10e57 1es4 1
S14.0 -0e20690~-02 34473 0e 7956 286e2 74846 182.3 13549 10e47 fead27
£15.0 -0.1879D-02 34 .67 O.7888 2R3.4 738.90 180.7 134.48 10638 1,415
51640 ~0e1£89D-02 34460 De 7829 28049 73240 1793 133.7 10.30 1405
1740 -0e1500D-02 34 .54 V7776 27847 7267 1781 132.8 10.23 1. 395
S18.0 -041313D-02 34.48 047730 276e8 72261 177.0 £32.0 1017 1.387
€19.,0 —0e1126D-02 3442 C.7691 2751 718.2 17641 1318 10012 Le380
€200 ~0e93660D-03 34.36 O« 7659 27346 7148 175.4 130.8 L1008 Le3764
S2140 ~0e7545D-03 34.30 07633 2724 Ti2a1 174.8 130.4 10.04 1364
S22.0 ~0e5702D-023 24,248 O. 7614 2714 710.0 174.3 130490 1002 1366
€23.0 ~0+38£9D-03 34,18 V7601 27046 70845 174.0 12548 1000 1e364
€24.9 -0.20450~-03 34412 Ce 7565 2701 707.5 1738 129.7 70593 14363
€250 ~0e23080-04 34.06 0e7595 26948 70742 1738 1297 72993 1363
5260 0.15750-03 34400 0.7601 269 .7 7075 17349 129.8 1000 tel64
S52749 0e33710-03 2394 07613 269458 70843 17442 1300 1002 1e36€
£28.0 0e51570-03 32.88 Ce7632 27042 7097 17446 130 3 10.04 16369
£29.90 0.6935D-03 23,83 De 7657 2708 Tile7 17%a1 1307 1007 1e374
300 043702D-03 33.77 Ce 7638 2716 71443 1758 13143 10el12 14379
6310 0.1046D-02 3371 07726 272 ¢6 7175 1767 13149 1D17 l.386
€32.0 0.12210-02 3365 0e7770 2739 7213 177.6 132.6€ 10e.22 1.394
S33.0 0s1365D-02 3360 Q.7821 2758 72547 178.8 1335 1029 14403
£34.0 0s15680-02 33.54 0.7878 277 et 7307 1801 134.5 1036 1413
£25.0 0«1740D-02 J3.48 De7942 27940 73643 i81a5 1356 10445 14425
£36e0 OelGiib-C2 3343 0.8013 281 2 74245 183a.1 136.8 17.54 14637
€37.0 0+20810-02 3337 0.8091 28347 74%a4 184.,9 13841 1064 1451
€38.0 0.2250D-02 3332 Q.8176 23643 7570 18648 13945 10e76 1.467
£39.0 02418002 33426 08268 283943 76542 i83.9 1411 {0538 12483

8t



TINME{MIN) REACT«($) TEMP{CELCIUS) PCWER(W) PRECURSCR CONCENTRATIUNS
4040 0425850-02 33.21 J.8368 29245 77441 191.1 142.8 i1e01 1¢501
Z41e40 Q+27810-02 33.15 De 8476 2959 783.8 193.6 14446 11415 1520
4240 0.29160-02 33.10 Qe 8592 2997 7931 19642 140e5 11230 1+541
54340 03081D-02 23.05% Qe87186 3037 80543 19940 143.7 11e47 1e563
544 40 0+32440-02 32499 De.8843 30Be0 Bl7e2 202.,0 15190 1leb4 14587
54Se0 034060-02 32494 0+8989 31246 8299 205.2 153 4 Lle83 1e513
54€e U 043567D-02 32.89 Ce9139 31745 843e¢0 208e6 155.9 1202 1eH39
470 0e3727D-02 32483 De9299 32247 857.8 21242 158456 1264223 1#60H¥
ShBe N 0s3886D-02 IP.78 0e3469 32843 873.1 21t I€le5H t2a4¢ tenQd7
€490 043340-02 32,73 0+¢9649 334 .2 228G 3 22042 1€446 1269 1733
€5040 0+4201D-02 32.68 049839 34045 50665 224,5 i67.8 1294 14765
£51 0 Ce83570~02 22,63 1.004 347.1 G247 2291 1713 13e21 1301
€52.0 0ed4511D=-02 32518 1025 354,.1 94440 23349 17669 1347 1e830G
S85340 Qe84 €EAGD-02 32.53 1,048 36146 96383 23G90 L78.7 1378 1330
E5440 CetBI7D=02 3z2.a¥ 1072 36Q.4 985.8 284804 182a8 14410 1e322
€550 D.89690-02 32443 1097 377.7 1609 £50.1 187a1 14.43 ledn7
£564 0 0e51190-02 32.38 1123 38445 1033, 25641 19146 14,75 24015
5720 04526RD0-02 2233 1151 39S a7 1053, 26245 15643 15.14 24065
£5840 De54160D-02 32.28 teiBll 40545 1084, 2652 2013 12,53 2113
559 0 De5563D-02 32.23 1e212 4158 1113 2762 2364 € {1594 2174
£60e2 0.57080-02 32«19 1244 42606 1142, 28346 212+ 2 1Hhead7 26232
€610 0.5823D-02 32412 1279 438,1 1173, 2915 218el 10e32 2¢294
€620 0e5397D~02 2209 1315 4530 .1 1236, 23G.7 2243 L1730 26359
56380 De61350~-02 32205 1354 4628 12at. 20844 2308 17,30 2eadd28
E6h2e 0 0«6279D-02 32.00 1e394 47642 1277, 21746 2375 18633 2500
€654 90 Ca6419D-02 3195 1e436 49043 1316 2272 24449 L8389 2e576
SE6a0 0.65570~-02 31.91 12481 505.1 1356, 337.3 252e¢5 19643 2a057

6¢



TIMEIMINYG

REACTL(3) TEMP{CELCIUS) PCwER({N) PRECURSTR CONCENTRATIONS
0+66540-02 31 .86 14528 520 e7 1399. 2aBe0 26045 20eY0 2e741
0e683290-02 31.82 1578 5372 ia4a, 259.3 26G0 20«78 2830
0e69€3D0-02 Jle78 14630 554 «5 13G1. 271e2 2779 21le44 2924
Qe706€D~-02 2la73 1« 685 S5¥2.8 1541i. 38347 287a2 22446 3a023
0a72270-02 31.69 1743 592 0 1594, 3G6a9 29741 22493 127
07356D0-02 3le695 1.804 65123 1639, 410.7 30745 23.73 3.236
Qe76840-02 2l.561 1869 63346 1707 425, 4 31845 24458 24352
Ce7611D-02 3157 1.937 65641 1769, 4490,8 F30e1 2547 Jer T
De7736D-02 21.52 24008 679 .9 1834. 457.0 342.7 25681 302
0e7859N~-02 21.48 2.084 7049 1902 474,42 3551 2740 3737
Ge7921D-02 Z1 .44 2+163 7312 1974, 4G2,2 36846 2Ha8S 3380
0.8101C-02 31.41 24267 759 .0 2050. S51te2 38249 2555 4,039
0eR219D~02 21e37 20335 78843 2130 €31.3 33749 3Je71 441359
0.8335D0-02 2133 24429 819.2 221 4. €52.5 41 3.0 3la94 4o 350
0e«8449D-02 2129 2527 A51.7 2303 €74.8 43046 33623 4.532
08561002 31.25 2¢631 88641 2397. €98a3 44842 34459 4e71 8
Q«.86TtD—02 31.22 24740 92243 2496 €232 46509 36403 GeI13
0+ 8779D-02 2l.18 2856 360 .5 25600 €49 ,4 486049 37455 3.122
0+8885D~-02 315 20977 1001 2711 €771 507.3 1915 5e¢ 340
0.8588D-02 3let1 24106 1043 2827 70643 529.2 4084 52571
0+9090D-02 31.08 3e242 1088. 29S50. 7371 55243 4263 HeB814
0.5183D-02 31.99 3.38S 1136 3079. 769.6 37647 44451 £eaQd7}
5 «B8288D-02 3102 34535 1186 3216 2039 60244 1550 He34 3
0.9378D0-02 20499 J«696 1239, 3360 E40,1 b23.6 45060 LeH26
0e9468D0~02 30496 34864 1294, 2513 A7R.4 653843 59«81 Ea 931
0495%560-02 2093 46042 1353. 3674 SiBe8 688 F 5315 72250
Je9641D-02 3090 44230 1415, 3844, S61+4 7205 S3e62 74H87

0%



i
|

TIME(MIN] REACT«{$]} TEMP(CELCIUS) POWER(W)} PRECURSOR CONCENTRATIONS
£94490 0e9723D-02 2087 20429 1431, 4023, 1006, 754,.3 S5H4e23 Te943
£9540 0e98010-02 3085 44638 1550 4212 1084, 7900 b6Je98 Be318
E96e 0 Q0e38760-02 30.82 4.859 1623, 4812, 1104, B2Te6 63489 8,715
£970 049947002 30,80 5092 1700, 4623, 1157, BL7e3 BL e 96 Ge133
€G98.0 0.10010-01 30,78 54339 1732 4846, 1213, 90943 TGe20 G575
599,40 O0e1008D~-01 30.76 S5«4593 1868 5081 1272 95345 7361 10.04
€000 Qe1014D-01 20.74 5,873 1959, 532G, 1334, 1000. 7722 10653
€0140 0,10190=-01 3072 6el62 2054, 5591« 1400 10649, 3ta02 114385
€E0240 0el1024D~-01 20.70 6867 2155, 5867 1469, 111Gt BYe04 1160
€03.,0 0e10290-01 304569 62789 2262 €158, 1542, 1156 RBYe27 12.18
EQ& 00 0.10330-01 30.58 74128 23748, 6455, 1619, 1214, G373 1278
€05.,0 0410270-01 30.66 7+485 2493, 6789 1700, 1275a G843 134843
E0% D 0.1040D~01 30465 7+862 2618. 7136, 1786, 1329, 103.8 14210
E07.0 0=10420-01 3065 84259 2749 7489, 1876, 1406, 138.56 14.81
€0840 0. t044D-01 30,64 8,675 2838 TEBTe 1971, 1476 Fidaf 1556
€£09.0 0.10460-01 30.63 S.115 3033, B265. 207Q. (552, 1198 16435
€10.9 0.+1046D-01 20.63 34577 3187, 8£A3,. 2175, 1631 12%.9 17«18
€110 0.1046D-01 30.63 1006 3348, S123. 2285, 1713 13243 13,05
€E1240 0e1Q48D-01 30.53 1057 351 8. 95846 2401, 1800, 139,90 18,96
€1340 0e1034aD-01 30464 11410 31695. 0.1007D 05 2522 L8B3t 146€e 0 15,92
1440 0.10420-01 30.65 11«66 3882 010580 0S5 2650 1986 153.4 20432
£15.,0 Qe1039D-01 30466 12425 4078 Os1111D 05 2783, 2086 16801 21497
61660 0.10350-01 20467 12.86 4283 0.1167D 05 2922 2191, 1691 23.07
£17.0 0.10310-01 30.68 1350 4497 0.,12250 05 2068« 2300 177,56 2%e22
€180 0.1325D-01 30.70 14,17 4721 0212860 05 2220 2414, 18664 25+ 42
E13.0 0«.1019D-01 30.72 14.87 4956 0.1349D 05 2379 2533, 1955 25667
€200 Q.t101t0D-01 30.7% 15,60 5200 0e14150 0S5 2544 . 2656, 20541 27«97

1%



TIVEIMING REACTo{%) TEMP{CELCYUS) POWER{W) PRECURSOR CONCENTRATIONS

€210 041003D-01 20.78 1535 58545, 0-1484D0 095 S716. 2785 215.0 29433
€220 039330-02 3081 17.14 S7T18. 015560 05 2894, 2919 2253 30.73
£23e0 0e98270D-02 30.84 1795 S993 . 0.1630D0 0S5 84079 3057 23640 32.19
€24 40 0.97100-02 30«88 tBe 79 6277 0170670 05 4270 3200 247.0 i3.6G
€2540 0.55820-02 30.92 1Ge65 6571 0«1786D 0S5 §467T. 3348 258. 4 3%e25
62660 0.9442D-02 3097 20«54 6875 0.13680 05 4670 3500 2701 36,4 8S
62740 0492S0D0-02 3102 21e4b6 7138 019520 05 4379, 3656, 29242 32,49
€280 0e91250-02 31.07 22640 7510 0.2038D 05 5093, 3816 2G4%.06 40s18
62940 0+8%48D~-02 2ie13 23435 7841. 0e2127D 0S5 §313. 3930 3072 41490
63040 0.87590-02 J1e19 24434 8179. 022170 05 €536. 4147 320a1 43466
£31.0 0 «8556D-~02 3126 2534 8523, 0+2309D 0% S764. 4317 33362 45,45
£32.0 0«23400-02 3133 26435 ABT4 . 0424020 05 $994. 4490, 34645 47.2%6
€3340 0eR111D~02 21.40 27«37 9230 024960 05 €227 4664 3599 43,09
63440 0.7868D~02 Jla48 28439 9590« 025920 0S €462 4839, 373.4 50693
€350 C.76130-02 3150 2G.82 9952 3226870 G5 EE9T e 5014 38€.3 E2.77
63640 0e7344D-02 21465 30445 0610320 05 027830 0S5 €932 5190 40004 D4 461
€370 0e7082D-02 3174 3tes? 0.1068D 05 028780 05 7166 5364, 4138 3604
£380 0eb6767D-02 21.84 32.47 0«11040 0S5 0.2973D 0S5 7397, 5536 4271 SRe 25
63940 0+HA450D~-02 3194 33.46 011400 05 0«3066D 05 7624 . S7T0S 4401 50«03
£4040 De6H140D-02 32405 34,43 011750 05 0431570 05 7846, SATLe 45249 61«76
€410 0.58090-02 22.15 35.37 Cel2090 05 0432460 05 8063, 6332 4455e 3 H3+45
54240 0.54660-02 12.27 36e.28 Q0e1243D 05 0433320 0S e27ta €127 47762 065 08
€43.0 0.51120-02 2238 3715 0412750 05 034150 05 8471, 6336. 488e 6 666648
64440 0.,47490-02 32.50 3797 013070 05 0De34%94D 05 8661 65477 45Ge D H8e 14
£45.,0 0.43760-02 32462 3875 0e1336D 05 0435680 05 B840 €609, 50Ge 7 6950
64640 0s39G40-02 32475 39«46 013640 05 0436380 a5 S006. 6732, S519.1% 70e79

E4T a0 0.3604D-02 32.87 40012 013900 05 0437020 05 S1iSG. 5845 5278 Tie Q7

Y



TIME{(MIN) REACT($) TEMP(CELCIUS) PCWER(W) PRECURSOR CONCENTRATIONS
E4RW0 032030-02 33.00 40472 0614140 05 0437610 0S 5297, 65947, 53545
6490 0.28060-02 33.14 41424 014360 035 0438130 05 S420. 7038, 56425
5049 0.2359D~-02 3327 41469 014550 03 038590 0S5 $5526. 7116 5495
65140 Vel 688D-02 33.40 42,07 0.18720 05 0.3898D 05 G614a. 7131, 5539
6520 0e1574D-02 23454 42437 0+14860 0S5 039300 05 GEBSe 7232 557+ 4
£5340 (Qeil13590-02 33.67 42459 014980 05 0429540 05 9728 7270 5603
£54.0 D.7423D0-03 33.81 42672 015060 05 0439710 05 G773 7295 5€¢2a1
€5Se0 O0e32G61D-023 23,94 42478 0215120 05 0429800 05 G788, 7305 5029
ES5E .0 -0e8373D0-04 34.08 42.7T6 0.15150 03 ($.33820 05 5785 7302, 562¢ 6
E57.0 -045%36D-03 24e21 42465 Cel15150 05 0,3976D 05 G7€h e 7284 o SEle2
65840 —-0485S3D0-03 3435 4247 G«15120 05 0.39630 05 G725 71254, 5988
€590 -0.13030-032 34448 42421 015070 03 0439430 05 5668 7210 55544
AEQeD ~0e1654D-02 34,561 41.87 014993 05 0439160 0S8 594 e 7156, 55160
€610 -0.2081D-02 24.73 4147 0.1488D0 05 0«38820 05 5S04, 7085. 5457
€6240 —0e24600-02 34.86 31,00 0.14740 05 0438410 035 5398 7006 53345
€6 340 —0.283200-02 34.98 40,47 0214590 05 0..37950 095 $G279a EG15. 53245
66440 —0e3150D-02 35409 39.87 G«.14410 05 0.3743D 05 SG145. 6815 52448
£65e0 -0 «3539D-02 3521 3923 0014200 05 036860 05 G000 6706 5163
EHB 4O ~0+3378D-02 3532 38454 0413980 05 0.3624D 05 8843, 6588, 5372
E67 40 ~0.42060-02 25.43 37.81 013750 05 0.3557D 0S B677. 6463, 497¢ 6
66840 -0.4519D-02 35653 37.03 0.1349C 0S5 ©0,34870 0S5 8501 €331 457e 8
66940 -0.+4820D0-02 25463 36623 013220 95 0.3414D 05 8318 €194 476.8
£T7040 ~0e5109D-02 3572 35439 012940 05 0.3338D 05 El128a 6052, 46549
7160 —0+53840-02 35.81 3%4.54 0.12650 05 0432590 05 7333 5906 A54,6
67242 ~-0e5645D~02 3590 33.66 0+1235N0 05 D.31790 05 7733 5757 443.1
6730 —058930-02 3592 32678 D+12050 0S5 063097D 0S5 7531 55605, 431.4
674.0 -0+61270-02 35405 3l1.88 0s11730 05 0430140 05 7326 5452. 41546

65 00
H3e51
Ele97
6040
S8e 81

57«20

£y



4077
3558
3P8490
372.2
36Ce5
34849
33745
32663
3153
304.5
29440
27338
27348
26442
25848
24547
236e 9
2284
22042
212.4
20448
1674
190e4
183.7
177.2
171.0
16540

TI¥E{™MIN) REACTY {83 TEMPI{CELCYUS) POWER{N) PRECURSOR CONCENTRATIONS
€75.0 -De63470-02 3612 3CeG8 0411420 05 (0429300 0S5 71i9. 5298,
ET6.0 -0 6553002 36419 3007 011100 05 028460 0S €912, 51448,
ET77e0 =0e67450-02 36626 29.17 D+10780 96 027620 43S 6706 e 4989
67840 —L{e6924D-02 3631 28427 0.1046D 05 Q.2678D0 05 €500 4836,
€790 —-0.70689D-02 36637 2738 010140 05 0425950 05 €296 4684 .
€600 -0e7241D-02 3642 26450 9826 0e25120 05 E094 . 4534,
€EB1e0 ~0.7379D-02 3€e46 25464 9514, 024310 0S5 5896, 4386.
€820 -0.7505N-02 26450 2478 Q9206 0423510 OS5 5700 4240.
€83.0 -0.756190-02 3654 2395 890 2. 0422730 0S5 5509 4097
684410 -0e7720D0-02 36458 23.13 8604. Q+2196D 05 £321. 3958.
£8540 ~0+7809D~02 36460 2233 3313 021200 0S5 $138. 3821%,
68640 ~0e7EBTD~02 6463 21456 8028, 0420470 05 495G, 3688
€8T .0 —0.7@5}0—02 36465 20480 7750 0419750 05 4T78BC e 33559.
68880 -0e803C9D-02 36467 2007 T479a 0419060 05 4517, 3433.
68940 -0«80%40-02 IHe6 7 1935 7216, 0418330 05 4453, 3311.
£9040 -0.,85500-02 36670 18.66 5960 e 0«17730C 05 4294, 3193,
6910 -0e8115D-02 3B.70 18.00 6713 Ce1710D 95 4141 3079
€92.0 -0«F1310~02 3671 17«35 647 3. O«1649D 05 2992 2G69.
€934 0 ~0e8138D-02 36671 1673 6242, 0.4589D 05 2849. 2863,
€94.0 ~0.8136D-02 3671 16413 A019. 015330 05 3711 2760
£9%.0 -0e8127D-02 36.71 15455 5803, 0.1478D 0S5 3579 2661 .
€950 -0e8109D~02 3570 1500 5596 De14250 0% 2451 2566
€970 -0.80840-02 3659 14446 5395« 0.1374D 0S5 2328, 2475
£98.0 -0 .B80S51D~-02 36,68 1395 S204%e 0.1325D 05 2210 2387,
£93.0 -0+80120-02 35.67 1346 S019e 0«12780 0S5 3097 . 23C3.
700.0 ~Ce7966D-02 3666 12499 48482, 0412330 05 2988, 2222
70140 ~De7913D-02 3654 1254 4672 De11900 06 2884 2145,

55.58
53, 66
524734
50473
AG,13
47455
46400
448,47
42.97
41451
40,08
38.68
37.32
26401
34473
33.46
32429
31.14
29.02
28,94
27491
26491
25495
25403
28415
23430
22.46

Vs



TINELMING

REACT«1%8) TEMP(CELCIUS) POWER{W}

PRECURSOR COMCENTRATIUNS

-0e7855D-02
-0.7751D-02
-0+7721D-02
-0,7647D-02
~-0e7567D-02
-0 .74830-02
-0.73550-02
~0+7333D=-02
-0.7206D-02
-0.7106D~-02
~0470030-02
—C.6BSED~02
~Ce6736D~02
-0.66?30~02
-0.A5530-02
~064400-02
~0e6319D-02
-C.B156D=-D2
-0.,6072D~02
~04+5945D-02
~0+5816D-02
~0+5686D-02
-0.5554D~-02
-0.5420D-02
-0s5286D0-02
-0.5150D0-02
-0+50120-02

3662
3660
36e58
3655
316453
36450
326.47
26.44
36.41
2637
36434
2€.31
3627
S6He22
35.290
3616
36.12
3608
36.04
36400
35,95
35.91%
35.87
35.82
35.78
2574
35.66G

12410
11469
1129
1091
1054
10.20
Fe« 864
95456
9242
84952
Be675
Be4t1l
22159
7918
7683
78469
7260
7T.060
64870
62689
64516
64352
6195
6.086
56503
54768
Se639

4509
4352
4233
4059
3922
3791a
3665
3545
3430,
3321,
321 6.
3116
3020,
2929,
28472
2759,
2680
2604 .
2532.
2464,
2398
2336,
2276
2220,
2166.
21 14%.
2065

O0e1149D
Q0411090
0410710
0410350
0410000
9672
9354,
9051
8761e
8483,
8219
79675
7726
7495,
7276
7066,
6867,
6676
6494,
6321
6156
59G8a
58484
5706
5569
5440,
5317

05
as
03
[+35)
05

2784
2688.
2597
2509
2425,
2345,
2268
21954
2125,
2058,
1995
1934,
1875.
1820,
1767,
1716.
1668,
1622
1579,
1537,
1497,
1459,
1423,
1388,
t356.
1324,
1295,

2071
1955,
1331,
1366,
1804,
1744,
1687
1633,
158L.
1531
1484,
1439,
1396,
1354,
1315.
1277
1242
1207,
1175
114a.
1114,
1086
1059
1034
1009
$86H42
G6442

1178
11442
1107
{07+ 4
10402
10162
F8231
954586
D294
3033
88,05
85277
83,61
B8l.54
7% 658
7770
TSe32
T4e22

2171
20e 87
20e26
19,57
18492
13.390
1770
17,123
1be 5B
1Fha LB
1557
1506
{464
14,21
13679
13.40
1303
i2.567
1233
1200
11469
11490
ilet2
10.85
10.59
1035
10612

Sy



TIMEIMIN) REACT ({3} TEMP{CELCIUS} POWERI{W) PRECURSOR CONCENTRATILNS

72%.0 -0.48740-02 35465 56517 2019, 5199. 1267. G4 3.2 72461 Fe B398
73040 ~0+4735D0-02 35460 5400 19744 S5088. 1240, 923.2 71.08 9686
731.0 -0 «4545D0-02 3555 S5.289 1932, 64982« 12148, 90%43 6962 Ge890
73240 -0.44540-02 3551 S.184 1892, 4881, 1190« 38642 bBe23 G302
7330 —0e4312D-02 35.846 Se 089 1854, 4785 11€7. 8691 66492 Q9.122
734.0 -0e4170D0-02 25e42 44990 1818, 3694 1145, 85249 65667 Be952
7350 ~0.4027D-02 35.37 44900 17846 4608 1124. 837.5 64,45 8791
73€e0 —0«3884N-02 35432 4,814 1751 4526 1105 82249 ©de35 B.638
73740 —0e3740D~-02 3527 4734 1720, 4449, 1086 809,11 62430 Be493
73840 ~0e35G6D-02 2523 4558 1691 4376 1068 79€e i 6130 8.357
7390 -0e34510-02 35418 4586 1663 4307 1052 1T83a7 60635 B.227
7640460 —03307D-02 25413 44518 1637, 4241 1036, 772.1 5945 B8.1095
745140 ~0e31€20-02 3509 4+453 1612 4179, 1021 761l 58461 74990
74240 ~0e30170~02 35404 44393 1589, 4121 . 1007. 7507 57.81 7882
74340 ~Ds2872D0-~02 34499 44336 1567 4067 $94.2 74140 5707 T.780
744 .0 -0e2727D~02 28,94 44283 1547, 4015 S8Ble¢ 7319 56637 T.585
745,0 -0425R2D~02 3490 84234 1527, 3967 G70.4 72344 55471 7.586
74640 ~0«24327D~02 34485 4,187 1509, 3923 G5Ge7 7154 55410 7T.512
747.0 -0 42262D~02 34.80 4e144 1492, 3881 . G497 708,0 54453 72435
748.0 ~042147D-02 34475 40100 1477 3842, Ca4Neb 70142 S4e01 Te363
74940 ~0+2002D~-02 344714 44067 1462, 3806, G31.9 69448 5352 7.297
75040 ~0.1858D0-02 34456 44033 1448, 3773 G24e0 &8G9, 0 53.07 Te236
7510 ~0es1784D-02 38461 44002 1436, 3742 SibeB 6837 5265 74180
15240 ~0e1570D-02 24,57 3974 1425 3714. S10e2 678.98 52429 7.126
753.0 ~0.1427D~02 24,52 34G48 1414, 368F. Sl4e3 674,45 S195 T«083
75440 ~0.12840-02 36447 3925 1405, 3667 . 8990 67065 5165 7042

755.0 ~0.11410-02 34443 3905 1396, 3587 9443 66740 5139 70098

9%



TINE(MIN) REACT (%) TEMP(CELCIUS) POWER(W) PRECURSCR CONCENTRATIONS
756.0 -0.9953D-03 24032 3.888 1389a. 36293 8302 66240 5116 5975
7570 -0.8577D-02 24,33 3.873 1382, 3614. E8647 661e4 50496 6948
75840 ~0s71660-03 34.29 3860 1377, 3601e 883.7 6594 3 5079 64925
7590 ~0e5761D-03 34424 3850 1372 3530. E3lea 65746 5066 £4908
7600 —0e43620-03 34.19 3843 1368, 3582. ET73e6 656e3 S0e57 6e 894
761.0 -0+2970D0-03 3415 3.838 1365. 3576 E7Be4 £55.4 50250 6,385
7620 ~0etESR4D-03 24410 3835 1363 3573. ET7Te7 6550 S0ed7? 6e881
763.0 ~0+2043D-04 34.06 34835 1362. 357%. B7746 65449 53046 6.881
76440 0el11680-03 34401 3.338 1362. 3572, 878.1 €55, 3 50,49 €o38BH5
7650 Ce25320-03 3397 3.842 1362. 3575 £T7Ga1 6561 50«50 5e8393
7660 0e3889D-02 33.93 3.849 1364, 3581, E80e6 6573 5065 64306
7670 0452328D-03 23.88 34859 1366. 3589, 8247 E5349 50477 HeI23
76840 Ge&6578D-03 33.84 3871 1369, 3598. ERC, 2 £60e 3 5093 He 344
7690 Ce73100-03 33.79 3.885 1373. 3611, B88,.,5 66353 51+172 e 970
7700 0e92320~-03 3375 3.902 1378, 362%a 892.3 66642 1353 730
7710 0s+1055D=-02 33.71 3921 1383, 3642, 896.6 £69a 0 51459 7e035
772.0 0.1185D-02 33.67 3943 1350, 3660, G015 E73s 1 51.88 TeO79
773.0 0.13140-02 33562 3967 1397, 3682, S06e9 677.2 52219 7e117
77440 De12430-02 33.58 32994 140S. 3705. G129 &681e7 52+54 7165
7750 Qe1570D~02 33.54 44023 1415a. 3731, S19.5 EB6.7 52,93 Te21 7
7760 0a1656D-02 33450 4.055 1425, 3759 2607 582.1 53435 Te274%
77760 De18210-02 3346 44089 1436, 3790. G34.5 6984+ 0 53,80 7336
77890 0e1945D-02 33.42 34126 1448, 3823, G429 70443 544279 Te402
773.0 0.2068D0-02 33.38 42166 1460, 3853, 5149 7110 54«81 Tet 74
78050 0«21900-02 33434 44209 1474, 3897 G61.6 71843 55437 Te350
78160 0.232100-02 33.30 4,254 1489, 3938 S71.8 7260 55,96 7631
78240 0.2430D-02 3326 4302 1505 3981. $82.8 T34.2 5660 7,718

Ly



TIVE{MIN) REACTS(%) TEMP{CELCIUS) POWER{W) PRECURSOR CUNCENTRATIONS
78340 0425470-02 33.22 44353 1521. 40284 GG& .4 74249 5727 7.809
78440 0«2654D~02 33.18 44807 1539. 4075 1007, 752.1 5798 T«90¢
78540 0«2779D~02 33.14 44665 1568 4128, 1020, 7618 SBeT3 34009
7865,0 0 +2883D-02 3311 44525 1578 4183, 1033. 7721 59653 86117
787 .0 0.30C5D=~02 33.07 4.588 1593, 4240, 1048a 7829 60e3€ HBe231
788.0 0.3116D~02 3303 44555 1621 4301 1063, 79443 Hle24 84351
789,90 0.3225D~02 33.00 4725 1645. 4364, 1079. HB0b6e 3 H2e16 Bet 77
790.0 0.33330D~-02 3298 44799 1669, 4431, 1096, 213.8 03el3 B3.509
79140 0e34390~-02 3293 44876 169S5. 4501, 1113, 832.0 64215 Be 747
792.0 043543D-02 22.89 40957 1722 4575 . 1132, 8457 656218 84893
793.0 0+36460-02 3286 Se042 1750. 4652. 1151, 860.2 6632 Ge 044
794.0 0.37470~02 32.83 5130 1750 4732, 1171 875.2 6743 G203
79540 0.3846D-02 32.80 S«223 81t 4816 1192, 89140 68470 Ga369
79640 0.3943D-02 3275 5319 1843, 4906. 1214 9074 69.97 Fe542
797.0 0.,4039D-02 32.73 54420 1877 4996, 1237 S24e46 7130 Qe723
798,.,0 0.41330-02 32470 54525 1912 5092 1261 94245 7268 Qe P11
799.0 0+4224D0—-02 32467 5635 194G, 51G1e 1286, G61e2 T4e12 10011
8000 0.43140-02 3264 54749 1987, 5295, 1312a F80e6 75662 10e 31
80140 CetaCGiD=-02 22461 Se 868 2027 5403 1339 1001 77«18 1053
£02e0 0+44R6D-02 3259 54992 2069, 5516 1367. 1022, 78e81 10.75
80340 Ce570D-02 3256 64120 2112 5633. 1396, 1044 80«50 10.98
804,0 0.46500-02 32.53 64254 2157 5755e 1426, 1067 82620 11s22
80%e 0 0.4729D-02 32451 6393 2204 .« 5882 14S8e 1090, 84409 11a47
80640 0.48205D~02 22.432 64538 2253 5014, 1491 . 1115 35499 11.73
B07.0 0.483790~02 32646 XY 2-3-] 2304 . 61S1e 1525, 1i8t. RTe97 i12.00
208.0 0e4950D~02 Z2e83 64884 2356, 6293 1561te 1167, 20D.02 12.28
809.0 0.50180-02 2281 7.005 2411 68641, 1597. 11595, 9214 12457

8y



TIVE(MIN) REACT«{$) TEMP{CELCIUS) POWER(W) PRECURSDR CONCENTRATIUNS
810a0 065084D-02 2239 7Ta173 2068 4 65964 1636, 1223, Y4 ¢3S 12.87
81140 0.51470-02 32437 Te347 2526 67534 1675, 1253, A6 eH4 {2.18
812.n 0e5208D-02 3235 T.527 2588 6917 1716a 1284, G9eJ1 13.50
B13.0 0e52650-02 32433 TaT14 2651 7088 1753 1316, 101.% 13e88
flaed Q0e353200-02 32431 7508 2716, 7265 18032, 1348, 104.90 14418
21540 Je52710-02 224,30 232108 2784, 7438, 1848, 1383 106.56 14.54
81640 0454190-02 32.28 34315 2854, TH37,. 1896, 1418, 135.4 14492
€170 JeR464D-02 22427 34530 2927. 7833, 1944, 1458, {1202 1He 30
B18.0 0.55060-02 32.2¢ Rs 751 3002. B0 36 1995, 14G2. 118,1 i5.70
Plda.0 G0e55450-02 32.24 3980 3080 R245a 2047, 1531 . 1168.1 i5e1 1
R20+0 0+5580D-02 32.213 217 3151 8462, 2101t 1572 12ie2 16.53
82140 De5611D=-02 32.22 Qedb1L 32444 8685 2156 1613, 12444 1Hhe 97
£22.0 0e56390-02 32421 G713 3329 8916 2214« 1655, 127.7 1742
823.0 0+5663D~02 22.20 Ge 372 3418, 9154, 2273 1700, t3l.2 17.8%
82440 0e5683D~02 312.20 1Je2% 350% 9399 . 2334, 1746 13447 15637
82540 0 45699D~02 32.19 10.52 3603 9651 e 2357 1793, 13863 \3. 86
82640 CeB7110~02 32.19 t10.80 3700. 991t 2451 1841, 12240 1337
B27.0 0e5719D~02 32.18 1109 3799 . 241318D 05 2528, 1891 . {4549 19,89
B2B3e0 0e5723D-02 32.18 11.39 3902 O0e1045D 05 2586. 13942 1438 2063
E2%a0 0e57230-02 32.18 1170 4007 0«1074D 0S5 2665 19595, 1539 2098
£30a0 0e5718D-02 32418 12.01 4116 011030 05 2738 2048 15840 2ie55
8310 De5703D=-02 2219 12.34 4227 D«1132D 05 2812 210%. 16243 22,13
8320 0+S€95D-02 2219 12467 4340, 011530 0S5 2388, 23100 166,86 22a 72
833.0 Qe36HTITD-02Z 32.20 13.01 4857 0411940 05 2965 2213, 171t 23433
83440 Q.546530-02 3220 13436 45T 7 Cel2260 05 2044 2277 17S.7 23 95
83540 D »56250~02 32.21 £3.71 4699 012590 0S5 2125 2338 183543 24259
835640 0e55920-02 32.22 14,07 4823 0e1292D 0S5 22GTe 2339, 1851 2524

6%



TIME(MIN?

85140
85240
853.0
85440
85540
85640
R5740
858,.0
25940
860 .0
286140
26240
B63.0

REACT (%) TEMPICZLCIUS) PCUER(W) PRECURSOR CONCENTRATIONS
Oe5554D-02 3224 1444 8951 . 013260 0S 3291 e 24€2. 1399 25.90
0.55110-02 22.25 14«81 5081, 0.1360D 05 2377 2526 15447 26657
OeS4E3D~02 32.27 15420 S521i3. B8.1396D 05 3ach. 2591 . 19G. 3 27e25
0+5410D0~02 32.28 15458 5347 G«1431D 05 3552. 2657, 27%e¢0 2795
0e5352D-02 32430 1598 S484, 0 «14680 05 2642 2724 2191 28466
Q0e527R80-02 J2.32 1637 5622 0e15040 05 3733 2792 21544 29.37
0e5219D~02 32.35 1678 ST63. C.15420 05 2825. 2861 . 2206 304 06
De«S145D~-02 32.37 17.18 5905« 0.15790 09 2317, 2930 22840 3Ue 82
0450650~-02 3240 1759 60484 016170 05 4011. 3000 2lie4 3155
0e4980D-02 32642 1800 6193, Q0.16550 05 4105, 3070 23€.8 32429
0.4889D-02 3245 18481 6338, 0416940 05 4199, 314, 28262 33.03
0.4753D=-02 32449 18.83 6484, 0417320 05 42%4% . 321, 2477 33.77
0e4652D-02 32452 1Ge24 6631, Oe1?71tD 05 4380 . 3282. 253.1 34092
0445860-02 32455 1966 6777 0418090 05 4484 o 33%3. 25845 3526
Oe8474D-02 32.59 20607 6924 . 0.1848D 0S 4578. 3423. 26840 36400
Ce83570-02 32563 20«48 7070 Ce.1886D 05 4672 36493, 26S.3 36473
0s4235D-02 32.67 20.88 7285 0e1324D 0S5 4764 3567 . 2Ta.7 37.46
0+4108D-02 3271 2128 7359 041961D 05 4356 3530 280e0 3%.18
0e39750~-02 32475 21468 7502 019980 05 4947, 3693, 285, 1 38.88
0.38380~-02 322.80 22406 7682 0.20350 0S5 8036 3764, 29063 39.58
0e3667D~02 3284 22e44 7780 0.2071D 05 €123, 382G 285, 3 40.26
Ce«3550D-02 32.89 22482 7316 0«.2106D 05 5208, 28G3. 33061 40. 33
2.3400D~02 3294 23.18 8068, 0e21400 0S S291 . 395%. 3Ga.9 41 .57
0432450-02 3299 23452 8177, 0.21730 0S €371. 4014, 30S.5 652420
G.3086D-02 3304 23.86 3302 0«2205D 05 €449, 4072 3139 42 ¢ 30
0e29230-02 3310 26418 8423 0422350 05 5523, 4127 ii8,.2 42.38
0.2756D0-02 33.15 24,49 853F. 042265D 08 5594, 4180, 32242 43e G4



TIVE(MIN) REACT «(3$) TEMP(CELCIUS) POwER{W) PRECURSOR CONCENTRATIONS
E6A 40 0.2587D-02 33.21 24479 B64G 0422930 0S 5662 4230 3261 44.46
865+ 0 0e2414D-02 3326 25406 8755 023200 05 5725. 4277 . 32%.7 444 G6
fEH 0 0.2238D-02 33.32 25432 8855 0 e23440 0S5 ET85. 4321 333.1 4542
8670 0420590-02 33.38 25456 8948, Q+2368C 05 S341. 4362 33663 454 45
EH6RL D 0.1878D-02 33.4% 25.78 9035. 02232890 05 £892a 4400 3392 46025
26340 Oel655D~-02 323.50 25,98 911 5. 024090 05 £538. 4435, 34148 46061
87040 0.15110-02 33.56 26e16 9189. 0.2427D 05 5980 44855, 34362 4t)e 53
B71.0 Del325D-02 33.62 26e32 9255 024420 05 €017 4493, Jaba? a7.21
87240 O.11380-02 23.68 2645 9313. 024560 05 €049, 451 6. 348.0 47445
R73.0 0.54570-03 33.74 26457 9364, 024680 05 €075 4536, 34G. 95 47628
B74,4,0 0e7613D-03 33.80 26466 2407 Ce2477TD 05 €057 4551 . 35047 47e¢32
875.0 0657270023 3387 26672 944 1 e 0+24880 0S5 €113, 4563 3516 47494
876.0 0«3R420-03 3393 26477 9468, 0624900 0S5 €124 45716 3522 45402
8770 Oe1563D-03 23.99 2679 Q487 . 0+2493D 05 €130, 4575 35245 43436
B78s0 0«3126D-05 34.05 2679 9497, 0424950 0S5 €131, 4575, 352+ 5 486 36
B7Gs0 -0s1789D-03 A4a11 26477 S500. 24243930 05 €6126a 4571 35322 43402
880490 —0436140-03 34017 26,72 VAG4 . 0424900 05 €116 4503, 351e 6 474933
BA1a0 -0e5442D-03 38423 26465 9430 o 0.24850 0S5 €101 as552 395067 47481
882.0 =Cs7250D0-03 34«29 26456 9459, 0.24780 0S £081L. 4536, 349eS 4765
BB83.0 -0e3034D-03 34435 264485 9429« 0.2468D 05 €056, 4517 34840 4T245
888,40 -0 1079002 38430 26631 3392, 0424570 05 €026e §4495, 3463 47,21
8BSe0 ~0+12520-02 34.456 26416 9348, 3024440 05 €992 4463 3448,3 454 94
BRG.Q ~0ela220-02 34452 25499 3296 024290 05 S954. 4440, B2 0 G4HsH32
BB740 -0,15380~02 344,57 25« 80 9238 0224520 025 S911. 4498, 33%e 5 G456 2
88840 ~0417210-02 3462 2559 9L73. Je23940 05 £864 e 4372« 33Ce B 4T . B2
889490 -0.1909D0-02 34468 25437 910 2. N.,2374D 05 2813, 43344 33348 45451
890490 —0,2064D~02 324,73 25413 9024 023520 05 E§759. 4293 3307 456 08

W
iy



TIME{MIN)

PRE LURSOR CONCENTRATIUNS

REACT«{s$) TEMP{CELCIUS) PCWER{W}
~0e2214D-02 Zae78 28 .87 8942, 0623290 05 €701
~0.23€0D0-02 34.82 24461 8853, 0.2305D 05 S640a
-0 .2%502N-02 34 .87 24433 B760. 0e2279D 05 €576
—0.2€6380-02 38491 24403 B662 0422530 05 ES10.
-0.27700-02 34.96 2373 8560 . 022250 0S €441
-042857D-02 2500 2342 B456, 021960 05 €370
-0.3018D0-02 35404 23410 3345, 0+2167D 05 S297.
-0e3135D0-02 23%5.08%2 22477 3233 021370 OS €222,
-0e3246D-02 3511 22e43 8117 021060 05 €145.
-0 +3352D-02 35415 2209 8000« 020750 05 S068.
~0e34520-02 3S.18 2175 7880 0420430 0S5 4989«
~0e35470-02 25«21 ?ie40 7758, 020100 0S5 4509.
~0+3637D-02 35«28 21405 7635 019780 05 432G
-0e37210-02 35427 2070 751 1. 019450 05 4748,
-0+3769D-02 3529 20434 7386 019120 05 46867 -
-0e3873D-02 25432 12.99 7261 0.18790 05 4586
-0335410-02 35.34 19«63 71i3S. 018460 05 4504
~0e40C3D-02 3536 19.28 7009 Je1813D 05 4423
~0+40610-02 25.38 18.93 6884, 0417800 0S5 4343
-0ea113N-02 35440 18658 6753, 017470 05 4262
-0+4160D-02 3541 18s23 6634 0el7:5D 05 4183
-0 .4202D-02 2Se4 2 17.88 6511 0.1683D0 05 41064
~-0e4238D-02 3S.44 174548 6389 04165480 05 4026
-0.42700-02 2%.45 1721 6267 O«186i9D 05 2949,
-0e42S70-02 3%e46 1687 6168, 015880 0S5 ZR73.
~0.643190-02 35486 16455 6029, 0+15570 06 2798,
~0.4337D0-02 35,47 1622 S913. 015270 0S5 2724,

4250
4205
4157,
4107.
4055,
4002.
3947,
3891 .
38 34.
3776
3717
3638,
3558,
3537
3477,
3415
3356
3295.
3235.
3175.
3116,
30857 .
2999,
2941 .,
2R8S.
2829
2V74

327« 2
3238
32001
J1&. 3
31243
308.2
30440
29Ge 7
2353
2308
2t6e 2
281e7
277.0
27242
2677
20360
258e 4
2537
2449, 1
24445
239e9
23544
23049
22€45
22241
217.8
2135

44463
44,15
434654
43412
42e58
42402
41.44
4085
43425
39, 64
3902
33440
3777
37413
36.50
35486
35.22
34459
23495
33033
32.70
3206
3ie48
30487
3D.28
2G.69
2911

(A



TIVE(MIN)

€180
G140
G200
G21eD
S22e0
52340
G2440
52540
62640
G270
G28.0
S29«0
S3De"
S31e0
32,0
S3340
S3440
€350
G360
G379
S3B40
$3940
Sad.0
S41490
G420
GS4340
S4440

REACT«{ %) TEMP(CELLIUS) POWER(W)

PRECURSOR CONCENTRATIUNS

v

-024350D-02
—0¢4338D-02
~De&3H2D-02
-0e43620-02
-0+43570-02
-0e4389D-02
-0.43260~02
~0+43200-02
-0e¢430200-02
~0e4277D-02
~0e424%0~-02
-0 e4219D-02
~0.+4185D-02
-0.241480~-02
-0 ea1CB0O-02
-0+3065D0~02
—0+40200-02
-0e39710-02
-0439200~02
-0+38660-02
—-0+3810D0-02
-0.3751D-02
-0+3651D-02
~-0.36280~02
-0+35€3D-02
-0 +34396D~-02
—~0e 3427002

35.47
35.48
3548
25448
35448
3547
35447
ISe86
3546
35445
3Se4a
35443
3S.42
25441
35.39
35438
315,37
35.35
3533
25432
35.30
3G.2¢8
3S.26
3524
35422
35«19
35.17

1591

15,60
15429
14,99
1470
14041
14,13
1386
13.59
13.33
13.08
12.83
12459
1235
1213
11491
1169
11,488
1i.28
1108
106990
10e71

10653
10436
1020
1004
GeB882

57986
5685
5574,
5465
5358,
5254,
5154
5051 .
4953,
4857.
AT6E4 o
4673,
4535,
4498,
4414,
4333
4253,
4176 .
4102,
4029,
395G,
3891
3825
3761.
3700
3640 .
35682,

0s1497D
014680
2.1439D
0414110
0.13840
013570
041330D
0e13040D
0el279D
0412550
0.12310
0e1207D
0.,1134D
0.1162D
Oe11410
0411200
0.1100D
010300
0410610
010420
Del1024D
0410070
9899,
9736,
SET79
SAZT W
3280

0s
05
05
a5
s
05
95
o5
o5
05
05
95
05
Qs
05
045
05
05
35
05
05
05

3651,
2580,
3510,
441,
2374,
2308,
2244,
3181,
2119,
2059.
3001.
2944,
2889.
2835,
2783,
2732,
2683,
2E3Se
2588,
2543,
25004
2457,
2417,
2377,
2339,
2302,
22664

27204
2666 .
2614 .
25E3
2513.
24 €4 o
2416
2269,
2323
227G
223S.
2133
2152
2112
2073.
2035,
1993
1963«
1928,
1895,
1862
1831 .
1801
1771,
1743,
1715
1689

20Gea
2053
2013
1973
1935
132G 7
15640
1524
1789
1755
17261
1€69.9
16527
162. ¢
1596
156647
15369
15161
14885
134%.9
143.2
141.90
133.6
136e4
12442
132a1
130.1

2He 54
27.GE
27.44
26690
26437
25.86
25426
240 67
24,36
23eG2
23406
2302
224595
22417
21478
2led6
20,98
20460
2C.24
15,89
1955
19.22
18,90
18455
tRa29G
18,01
1773

129



TIME{MIN) REACT.{5) TEMPLCELCIUS} PTWER
S45.0 ~0«33570-02 3Se15 9.732
54660 -0.32840-02 ZSel 3 9.589
S4T7e0 -0.32100-02 3510 G4450
S4840 -03135D-02 35.08 Se317
€4G.0 ~-0+.30580-02 25405 94189
€500 -0.2930D0-02 35.03 Je 065
S51.0 -0429000-02 35400 Be947
G524 0 -0.2820D-02 284.97 R.833
55340 -0.27380-02 24,9¢ A. 724
SS4.0 —0+26550-02 24492 Be6520
55540 ~-0.25710-02 24.389 Re520
55640 -0e24860-02 344860 Be425
€570 -024C0D-02 34,84 83333
55360 -0.2313D0-02 34.81 Be 246
$5940 ~0.2226D-02 34.72 Bel63
G60a0 -021380-02 34e75 Be 085
G610 -0.20490-02 24472 He 010
6240 -0«15600-02 34469 7939
$63.0 -0.1870D~-02 34466 7872
S6440 -0e.1780D-02 244673 7809
S65a0 —Ce16H9D-02 14450 Te729
S66e0 ~0+1558D-02 24.57 7693
G670 -0.15C070-02 34.54 Teb81
G680 -0.14150-02 34451 7592
€690 -341323D-02 34 448 Te547
G700 -041231D0-02 34«45 7.505
S71.0 —0+4139D-02 34442 7466

(w)

PRECURSGR CONCENTRATIONS

3527.
3473
3422
3372.
3324
3278.
3233.
3191
3150
31i0.
3073
3037
3002a
2969
2938 .
2908
2880 .
2852
2827
2B0O3 e
2760
2758
2738
2719
2701 .
2684,
266G

91 38.
9032
8873
B743.
8621
8504 .
8391«
8283
8179
8080
7984
7893,
7806
7723
7644
7568
7497,
T429
7364
7303
72464
7192
7i41.
TO%4.
7050
700F e
6972

1663,
1639
1615
15G2.
1570,
1549,
1529,
1509
143t .
1473,
1456.
1439,
1424,
1409.
1395.
1381
1368,
1356,
134S.
1334 .
1324,
1314,
1305.
1297 .
1289.
1282,
1275,

11069
1097
108.5
1074
10644
1054
10445
1036
1J269
102.0
1042
10045
99.90
99631

4He75
9826

75



TIME(MIN) REACT{$) YEMP{CELCIUS) POWER(W) PRECURSOR COMNCENTRATIONS
GS72a0 ~0.4047D-02 24439 Ted 31 26554 6937 1702 1269 3778 13.33
S73.0 —0.385510-03 14436 Te399 2642 6906, 1694, 1264 G736 13.27
G740 -0486310-03 34433 76370 2630 6877, 1687 1259, Ghe93 13.22
STSeD -0e77120-03 34430 74354 2620« 6852 1681, 12549, PO ebb 13.18
€7&e0 ~046754D-03 28427 Te322 2610, €829, 1676 12E04 9 e34 13.14
G770 -0.5877D0-03 Ste24 72302 2602 6810, 1672 1247. 9609 13.10
57840 ~0«4363D-03 34.21 T.286 25944 6733, 1668, 1244 . 9587 13.07
57940 ~0+40520-03 34.18 Te273 2588 877F. 16865 12424 PHe 70 13.05
G800 ~-0+31430-03 34.15 7263 2583, 6768 1662 1240 98,57 13.03
GB1eD -0e2238D0-03 24413 Te256 2579 6760 1651 . 1239. GGedt7 1302
8260 -0.13370-03 34.10 7252 2576 5755 1659 1238 F5a42 13.01
98340 =0,4353930-04 24.07 7251 2575 6752, 1659, 12238, 9540 13.01
S84 40 0e8€240-04 34.04 74252 2574, 6752 165G 1238, 95642 1301
GBS 40 0013400-03 34.01 7+257 2574 6755 1660 1239, 35249 13.02
58640 Ge22220-03 3398 7.265 2575 6761, 1662 1240, G559 13.03
$8740 0.30680-03 33.95 72275 2578 6769, 1664, 1242 9H5e73 13.05
$BBe0 0e¢3863D-03 213.92 7289 2581 e €780, 1667« 1245, 95«90 13.08
$B8940 0.48310-03 3389 72305 2586 6733, 1671 1247 Qcel i3.11
G30e0 0.56880-03 23.87 7325 2591, 6811a 1E75. 12t Foe38 13413
G91leD 0« 65370-03 33.84 7.347 25984 €830. 1680 1284 GbheHT 13.18
592690 0.73790-03 33.81 Te3d72 2605, €852, 16864 1259, Y7200 13.23
59360 0.82120-03 3378 72401 261 4. 6877 1652 1263 737 13.28
GS94e0 Q0e30370-03 3376 T«432 2623 6904, 1699 1269, 9773 1332
53540 069854003 3373 Ted 66 2634, 6934, 1707, 1275 9Be23 13.39
G9E.0 Q.1 3660-02 3370 7503 26454 6967, 1716 1281, IBe71 13446
$97.,0 De1146D0-02 33.68 Te543 2659 7003, 1725 12884 9Ge24 1353
59840 0,12250-02 33.65 T«583 26724 70381, 1734, 1295, 9980 1361



TIME{MIN] REACTS{3) TEMP(CELCIUS) POWER(W} PRECURSOR CONCENTRATIONS

G99 .0 0.83(2D0-02 33463 TebH31 2687 7083, 17454 1303, 100.4 12.69
1000, 0«12790-02 23e.6C 7680 2703 7127 1756, i311. 101.0 1378
IHC0021 SYOP 0

9¢
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