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INDEX FREQUENCY PPN HEIGE?
1 28242.143 224.445 -0.1
2 25807.728 205.098 0.0
3 21759.499 172.926 0.0
4 9721.692 77.260 0.6
5 9689.009 77.000 0.7
6 9657.210 76.747 0.7
7 7710.385  61.276 0.1
s 7434.791 59.085 0.1
9 7291.694 57.948 0.1
10 4694.750 37.310 0.1 R -
11 3288.513 26.134 0.1 v $ ~
o @ ™ o
12 3255.831 25.875 0.3 t: o "
13 2349.550 18.672 0.1 ~ § ~ o
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INDEX FREQUENCY PP NEIGET

1 21904.363 174.077 0.1

2 18562.784 147.521 0.1

3 12464.382 99.056 0.1

4 11013.980 87.530 0.1

5 9720.808 77.253 0.7

6 9689.009 77.000 0.7

7 9657.210 76.747 0.7

s 7600.854 60.405 0.1

9 6157.518 48.935 0.1
10 4192.144 33,316 0.1 o d o~
11 4084.380 32.459 0.1 ng$e
12 3754.903 29.841 0.1 RN I
13 3497.859 27.798 0.1 ~fr
14 3254.947 25.868 0.1 L\‘/J
15 2515.613 19.992 0.1
16 1970.608 15.661 0.1
17 1793.946 14.257 0.1
1s 1149.126 9.132 0.1
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SHDEX FREQUENCY PEN HEIGHT
21897.296 174.021 0.0
2 18605.184 147.858 0.1
3 12458.199 99.007 0.1
" 11013.580 $7.530 0.1
5 $720.808 77.253 0.7
6 9689.009 77.000 0.7
7 9656.326 76.740 0.7
(1 7603.504 60.426 0.1
9 6179.601 49.110 0.1 { . L\
10 4216.877 33.512 0.1 q ﬁz R
11 4103.812 32.614 0.1 . / ngx
12 3974.849 31.589 0.1 WOuoy (LMQ R I
13 3496.976 27.791 0.1 ~ g~
4 3284.097 26.099 0.1 M\h’ldd'o, k/l
15 2509.430 19.943 0.1
16 2035.090 16.173 0.0
17 1789.529 14.222 0.1
is 1163.259 9.245 0.1 .
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INDEX PREQUENCY PP HEIGHT
1 21994.461 174.793 0.0 .
2 16995.785 135.068 0.1 Lhon‘ mqlou
3 14599.353 116.023 0.1
4 10772.836 85.613 0.1
5 9720.808 77.253 0.7
P 9689.009 77.000 0.8
7 9657.210 76.747 0.7 o
s 9324.200 74.101 0.1
9 7590.254 60.321 0.1 >
10 6192.851 49.216 0.1 -0 o F P
11 4201.860 33.393 0.1 B 1 I
12 4091.446 32.515 0.1 r REN I
13 3793.769 30.150 0.1 g [
14 3529.658 28.051 0.1 K )
15 3277.914 26.050 0.1
16 2553.596 20.294 0.1 S\l\/\ al des(
17 2018.307 16.040 0.1
18 1801.012 14.313 0.1
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H‘1[| ‘
. INDEX FREQUENCY PPN EEIGET al y Moy
1 21987.394 174.737 0.0
2 16964.869 134.822 0.1
3 14666.485 116.557 0.1
< 10760.469 85.515 0.1
5 9720.808 77.253 0.9
6 9689.009 77.000 0.9
7 9657.210 76.747 0.9
s 9366.599 74.438 0.1 -0 ()’”‘\54}
9 7590.254 60.321 0.1
10 6195.501 49.237 0.1 Br o d e
11 4223.943 33.568 0.1 mndw
12 4115.296 32.70% 0.1 e de
13 3996.048 31.757 0.1 A B
14 3464.293 27.531 0.1 L\\ J
1s 3315.013 26.345 0.1 '
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FREQUENCY PEN HEIGHT
"; 22035.093 175.116 0.2
2 17009.918 135.180 0.2
3 14583.453 115.897 0.2
4 10787.852 $5.733 0.3
5 $720.808 77.253 1.9
6 9689.009 77.000 2.0
7 9657.210 76.747 2.1
s 9373.666 74.494 0.2
9 9337.450 74.206 0.3
10 7910.897 62.869 0.3 " o L
11 7569.055 60.152 0.4 n S 9 h
12 6239.667 49.588 0.2 190 d
13 6233.483 49.538 0.3 ERE 4
14 4138.262 32.887 0.2 L\\
15 4112.646 32.684 0.3 L\\\\\
16 3783.169 30.065 0.3
17 3639.189 28.921 0.3
1s 3262.897 25.931 1.1
19 2987.303 23.741 0.3
20 2565.079 20.385 0.2
21 2305.385 18.321 0.3 o)
22 1990.925 15.822 0.3
23 1799.245 14.299 0.3 P
24 -668.735 -5.315 0.4 “0 o
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INDEX FREQUENCY PPM EEIGHT
1 17718.409 176.096 0.3
2 7802.800 77.549 0.7
3 7779.548 77.318 5.4 .
" 7747.576 77.000 5.5
5 7715.60% 76.682 5.2
6 6327.012 62.882 0.6
7 6082.138 60.448 0.6
s 4878.83¢ 48.489 0.3
9 4819.979 47.504 0.5
10 3299.140 32.789 0.4
11 3283.154 32.630 0.5 0 §§§ 3
12 3249.729 32.298 0.6 H ;
13 3105.130 30.861 0.4 OTBS E& @ ~
14 3013.574 29.951 0.4 /”\\() i
15 2672.058 26.556 0.4 :
16 2610.294 25.943 3.4
17 2415.557 24.007 0.4 HO
is 2385.038 23.704 0.5
19 1964.319 19.523 0.6
20 1958.506 19.465 0.4
21 1844.425 18.331 0.5
22 1784.114 17.732 0.5
23 1765.949 17.5%52 0.3
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25 -534.566 -5.313 1.2
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INDEX FREQUENCY PPN RRIGET
1 22070.426 175.397 0.1
2 17134.465 136.170 0.1
3 14395.308 114.402 0.2
4 9720.808 77.253 0.8
5 9689.009 77.000 0.8
6 9657.210 76.747 0.7
7 9627.177 76.509 0.1
s 7996.579 6€3.550 0.2
9 7683.885 61.065 0.2
10 7557.571 60.061 0.2 - ol
11 6840.320 54.361 0.1 n ol
12 4069.363 32.340 0.2 \\ I
13 3593.257 28.556 0.1 N
14 3556.158 28.261 0.2 W
15 3422.777 27.201 0.1
16 2738.209 21.761 0.1 O
17 2704.643 21.494 0.1 s
18 2547.413 20.245 0.2
19 1788.646 14.215 0.2
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IMDEX FREQUENCY rm HEIGET
2 17570.903 174.630 1.0
2 13863.631 137.785 1.7
3 10334.383 102.709 1.8
4 7932.867 78.842 1.8
5 7779.548 77.318 7.7
6 7747.576 77.000 7.9
7 7715.60% 76.682 7.7
s 6066.152 §0.289 1.4
9 5431.076 53.977 1.6
10 3441.560 34.204 1.2 o b o
11 3358.724 33.381 1.6 = K
12 2894.407 28.766 1.2 1
13 2871.155 28.535 1.6 ER =
24 2178.675 21.653 1.2 L\l/)
1s 2164.142 21.509 2.1
16 2131.444 21.184 1.1
17 1429.518 14.207 1.3
1s 951,395 9.456 1.2
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INDEX FREQUENCY PPM HEIGHT
1 22021.843 175.011 0.1
2 18420.571 146.391 0.1
3 12650.511 100.853 0.1
4 10810.818 85.915 0.1
5 10575.856 84.048 0.1
6 9721.692 77.260 1.8
7 9685.009 77.000 1.8
L 9657.210 76.747 1.9
9 5592.197 44.442 0.1
10 5016.276 39.065 0.2 o ~
11 4373.223 34.755 0.1 . g o
12 4259.276¢ 33.849 0.1 o d e
13 4187.727 33.280 0.1 B ~ o~
14 3775.220 30.002 0.1 T K)
15 3343.279 26.570 0.1
16 2912.221 23.144 0.1 0]
17 2805.340 22.294 0.1 o)
18 2512.963 19.971 0.1
19 2484.697 19.746 0.1 /§,.|"‘
20 2432.582 19.332 0.1 o)
21 1175.626 9.343 0.1
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DEX FREQUENCY PPM HEIGHET
1 22102.225 175.650 0.1
2 16930.420 134.549 0.1
3 14692.984 116.767 0.1
4 10566.140 83.971 0.1
s 10499.891 83.444 0.1
6 9720.808 77.253 0.8
7 9689.009 77.000 0.8
s 96%56.326 76.740 0.8
9 9148.421 72.704 0.1
10 5500.332 43.712 0.1 o b o
11 5042.776 40.076 0.1 nwpb o
12 4379.407 34.804 0.1 N
13 4265.459 33.898 0.1 EEZ
14 - 4175.361 33.182 0.1 L\//J
15 3828.218 30.423 0.1
16 3359.179 26.696 0.1
17 2932.538 23.305 0.1
1s 2809.757 22.330 0.1
19 2529.746 20.104 0.1
20 2502.364 19.887 0.1
21 2456.431 19.522 0.1
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FREQUENCY PPM

HEIGRT
#  22131.374 175.881 0.0
] 16937.486 134.605 0.1
3 14685.918 116.711 0.1
. 10623.555 84.427 0.1
5 10498.125 $3.430 0.1
6 9720.808 77.253 0.6
7 9689.009 77.000 0.5
s 9656.326 76.740 0.5
9 $132.521 72.578 0.1
. 10 7891.464 62.715 0.1 o b o
11 5500.332 43.712 0.1 n P
12 5028.643 39.963 0.1 1
13 4170.061 33.140 0.1 EER
14 4077.313 32.403 0.1 L\//J
15 3829.102 30.430 0.1
16 3335.329 26.506 0.1
17 2937.838 23.347 0.1
18 2816.824 22.386 0.1
19 2527.980 20.090 0.1
20 2505.014 19.508 0.1
21 2455.548 19.515 0.1
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INDEX FREQUENCY PPM REIGET
1 17987.985 178.775 0.5
2 8640.606 85.875 1.0
3 7779.548 77.318 s.1
‘ 7747.576 77.000 8.2
5 7715.605 76.682 8.0 OTBS
6 7664.014 76.170 1.2 o
7 6325.559 62.867 1.0
s 4545.313 45.174 1.0 o
[ 4197._983 41.722 1.2
10 3359.451 33.388 0.9 o o &
11 3270.075 32.500 1.0 OH -
12 3094.957 30.760 1.1 Ny
13 2677.871 26.614 1.0 SR H
14 2608.114 25.921 4.2 L\
1s 2383.585 23.689 1.0
16 2237.532 22.238 0.9
17 2024.629 20.122 0.9
18 2001.377 19.891 1.2
19 1840.792 13,295 0.9 N2,
20 1656.227 16.461 1.2 S en
21 -532.386 -5.291 1.4 M om oe
e N
N§
® o o
Amogx a8 e
e o ane 889
0 A AR -
L] 0 n o ]
“ 5. % ‘\ ‘\\ ~ o
T . \ ) !
:: ~
(4]
~
~
©
5
A

d d Al y 3 d il
th g ! A

} ) o T
W " i’ i , Sed ol ey Y Ll

69 93eJ reyuawarddng IOpUB[OIN +/.€9 98 €OA ANSIWAY) d1UL3I() J() [EUINOf  AJDI190S [RITWAY ) UBILIDWY {6610

|||I]|||Il||l|[|lIIIIIII,IIIIIIIIl'IIIIIllllll|l|I|’||||l||lll|||l||l|Illl|lll|||l||||lll[IIIlllllllllll[lllllllll[lll

200 180 160 140 120 100 80 60 40 20 0 ppm



W1YY6 AMCOrican Lneémical S0CICty Journal Ut urganic uLneimisiry vos rage os /4 violanacr osuppiémental rage /v
.

——————e e

- &
| L=
N\ Jl
- |
< —— —
|
3 I
N
— o
| .
" I
B -
5 o 5 i
o e
L o
| .
)L
)L
|
L -
S
i




INDEX FREQUENCY PPM HEIGHT
1 22239.139 176.738 0.1
2 10945.965 86.989 0.1
3 9720.808 77.253 0.8
4 9689.009 77.000 0.8
5 9657.210 76.747 0.7
6 7915.314 €2.904 0.2
7 4868.763 38.693 0.2
) 4374.107 34.762 0.2
9 4261.042 33.863 0.1
10 4042.864 32.129 0.2
11 3366.245 26.752 0.1
12 3288.513 26.134 0.2
13 3259.364 25.903 0.4
14 3224.031 25.622 0.3 "
15 2727.609 21.677 0.2 [
16 2623.378 20.848 0.2 o
17 2299.201 18.272 0.1 ~
18 -454.089 -3.609 0.1 L\
19 ~668.735 -5.315% 0.2
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PPN HEIGHT

7458.430 173.712 0.1

77 B3l 150.448 0.1

s 18910.810 150.287 0.1

J 11203.893 $9.039 0.1

s 11172.977 $8.793 0.1

‘ 9720.808 77.253 0.7

7 9689.009 77.000 0.7

s 9657.210 76.747 0.7

9 9565.345 76.017 0.1
10 9528.246 75.722 0.2 "o
11 €516.144 51.785 0.2 28%
12 €421.629 51.034 0.1 ten
13 6350.081 50.465 0.1 ERR
14 5599.264 44.4598 0.1 L\£

15 5593.964 44.456 0.1

16 3825.568 30.402 0.2

17 3814.085 30.311 0.1

18 3291.163 26.155 0.1

19 3111.851 24.730 0.1

20 2247.086 17.858 0.1

21 2131.372 16.938 0.1
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INDEX FREQUERCY Pod HEXGHT
1 17634.847 175.266 0.4
2 17613.048 175.049 0.6 .
3 7779.548 77.318 2.8
4 7747.576 77.000 2.9
5 7715.605 76.682 2.8
6 6870.532 68.283 1.1
7 £850.913 68.088 1.5
) 5226.166 51.941 1.3
9 5202.914 51.710 1.4
10 5198.554 51.666 0.8
11 5187.655 51.558 1.7 o aee
12 4478.463 44.510 1.1 0 ness
13 4466.837 €4.394 0.9 SRR e
14 3075.338 30.565 1.8 )
15 3035.373 30.167 1.0 MeO OH k
16 2662.611 26.463 0.9
17 2488.947 24.737 1.7 cl o
18 2152.516 21.393 1.2 engSaAv e  «
19 2057.328 20.447 1.6 AL R A B
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ERDEX FREQUENCY PP HBEIGHT
1 22036.860 175.130 0.0
2 9721.692 77.260 0.4
3 9689.009 77.000 0.4
4 9657.210 76.747 0.4
5 8571.616 68.120 0.1
6 6517.911 51.799 0.1
7 6474.628 51.455 0.1
] 5608.097 44.568 0.1
9 3850.301 30.599 0.1
10 3102.134 24.653 0.1 . © o~
11 2571.262 20.434 0.1 U o © O w
i “en
\0/' N~ W
\k th ~
N
(i K,
Wigle [Z(,
S«lh aldﬂ'
W inoy
n
o N
i
(-3 T | [ J P
) b d
S T s m 99
- ) & S <
o - o o~ 2
-
o
(3
"
n
~
"
fllIjll|lIIlI|Ill|T||lI||||||l||l|III|IlllllllllIIlIIlrll|Illl]lllI|Il|l|I[Il|llll[l|l||l|llIIllI|II|'l]||II|||IlI7[
220 200 180 160 140 120 100 80 60 40 20 ppm

K1ATA0C TRATITIATIN TTIPATIANITY OZ 4 T4

77 A% T mrmanmarddne IAnDImwIoIAT 57 o AP T COA  ANSTITIANN AP 1A TN IPTTTROC



/10

1770 ALLUCLICALL UHCHICAL QUCICLY  JUUWLLIAL WL WL EALC ULICLIUSULLY VOO rago VO /494 IVIVLKUIUCL DQUPPICLLICLHIL ©ago

- &
" o
.._
L \*“.1
B I
N e
[ -
\ “ WH
JUJ,
L w
[ o
_ [~
xr ° S
O o
o] .18
S i
0 A
[ e = L
= .
[ o
..1
[ -
|1




W1YY6 AMCOrican Lnemical SO0CICty Journal Ut urganic uLnéimisury vos rage os /4 violanacr osuppiemental rage /%

)

o
cl

MeO

10

|
11




INDEX FREQUENCY PPN HEIGET
1 21875.213 173.846 0.2
2 21873.447 173.832 0.1
3 19103.373 151.817 0.2
. 19056.557 151.445 0.1
5 11168.560 88.758 0.2
6 . 11136.761 88.506 0.3
7 10286.129 81.745 0.2
s 10279.946 81.656 0.3
s $720.808 77.253 1.9
10 9689.009 77.000 2.0 olo ~
11 9657.210 76.747 1.9 mnla S
12 €515.261 51.778 0.3 R R
13 6191.084 49.201 0.3 i Pl
14 6086.853 48.373 0.2 [\:L/J
15 5602.797 44.526 0.3
16 5593.964 44.456 0.2
17 3839.702 30.515 0.3
18 3822.035 30.374 0.2
19 3248.764 25.818 0.3 o)
20 3228.448 25.657 0.2
21 3117.150 24.772 0.2 o x
22 3037.652 24.141 0.2 MeO
23 1182.692 9.399 0.2
24 1154.426 9.174 0.1 Cl
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