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1. Detailed experimental results
1.1. CO2 and N2 conversion

The experimental results presented here are first shown without correction for the gas
expansion factor (i.e. raw data). The corrected experimental results are presented in section
1.1.2.

The experimental procedure consists of stabilizing the plasma for 30 minutes, followed by 5
consecutive measurements with the compact gas chromatograph (CGC), which take 2 minutes
per measurement, and at the same time recording the peak-to-peak voltage and power, and
finally a cool down and flush period of 20 minutes with the next gas mixture. The results
shown below are thus the average of these 5 consecutive measurements. All measurements
were performed at an applied frequency of 23.5 kHz.

The measurements were performed in three series: a) adding 0-10 % N> in steps of 1 %; b)
adding 0-90 % N in steps of 10 %; c) adding 90-98 % N, again in steps of 1 %.

1.1.1. Raw data

The following tables give the CO, and N flow rates in ml/min (1% and 2" colum), the
corresponding CO; and N, percentages in the mixture (3" and 4" column), the average peak-
to-peak voltage (column 5), the average plasma power (column 6), the average CO>
conversion with standard deviation (column 7 and 8), the average N2 conversion with
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standard deviation (column 9 and 10), the average energy cost per converted CO, molecule
(column 11) and the obtained average energy efficiency (column 12).

a) 0-10 % N

CO» N: [ CO: | No | Vpp | Power | 4CO: | & | xN: | oN: ng)g%y n
(mifmin) | (mi/min) | ©96) | (%) | k) | W) | ") | Gt | ©6) | O0) | ouimoler) | %)
611 0 100 | 0 | 1167 | 121.9 | 488 | 030 | - i 37.4 51
605 6.1 99 | 1 | 1173 | 1231 | 621 | 027 | 3.06 | 144 29.7 6.4
599 122 | 98 | 2 | 1175 | 1214 | 6.04 | 0.36 | 8.15 | 3.98 30.9 6.2
503 183 | 97 | 3 | 1174 | 1228 | 6.14 | 030 | 504 | 1.01 30.7 6.2
587 244 | 96 | 4 | 1179 | 1227 | 615 | 032 | 2.55 | 1.20 30.9 6.1
580 305 | 95 | 5 | 11.80 | 1247 | 6.42 | 028 | 3.9 | 185 30.0 6.3
574 366 | 94 | 6 | 11.86 | 1256 | 6.47 | 030 | 2.10 | 1.36 30.1 6.1
567 428 | 93 | 7 | 11.87 | 1268 | 670 | 031 | 2.12 | 131 29.3 6.2
562 489 | 92 | 8 | 11.88 | 1258 | 675 | 033 | 2.77 | L22 295 6.3
556 550 | OL | 9 | 1101 | 1257 | 679 | 0.30 | 1.91 | 1.28 29.6 6.2
550 611 | 90 | 10 | 11.93 | 1269 | 6.8L | 0.28 | 2.99 | 1.80 29.8 6.1
b) 0-90 % N
Co; N: | CO2 | No | Vp-p | Power | CO: | % | xNz | oN: Eg‘;';%y n
(mifmin) | (mi/min) | 96) | (%) | (V) | W) | @) | o | ) | O6) | oyimoler) | %)
611 0 100 | 0 | 1173 | 1228 | 474 | 003 | - - 59.1 49
550 61 90 | 10 | 11.83 | 1235 | 6.77 | 0.20 | 2.96 | 0.22 46.3 6.3
489 122 | 80 | 20 | 11.89 | 1242 | 6.98 | 0.25 | 2.08 | 0.67 50.7 5.7
428 183 | 70 | 30 | 11.93 | 1235 | 7.66 | 0.28 | 2.67 | 059 52.6 55
367 244 | 60 | 40 | 12.00 | 1215 | 851 | 0.26 | 2.38 | 054 54.3 5.4
305 305 | 50 | 50 | 12.05 | 1220 | 942 | 027 | 2.36 | 043 59.2 4.9
244 366 | 40 | 60 | 12.05 | 120.7 | 1072 | 0.3L | 2.35 | 0.36 64.4 45
183 428 | 30 | 70 | 12.14 | 1221 | 1243 | 023 | 1.97 | 031 74.9 3.9
122 480 | 20 | 80 | 12.22 | 1183 | 1495 | 024 | 1.84 | 0.32 90.4 3.2
61 550 | 10 | 90 | 12.07 | 1169 | 19.07 | 020 | 1.21 | 0.34 | 1401 2.1
c) 90-98 % Ny
CO: N2 CO2 | N2 | Vp-p | Power | 5 CO2 C%Z wN2 | o N2 Eg?;;%y n
(mifmin) | (mifmin) | 96) | 0) | (V) | W) | @) | orr | 00 | ) | uimorer) | %)
61 550 | 10 | 90 | 11.75 | 1167 | 1919 | 021 | 1.16 | 034 | 1389 2.1
55 546 9 | 91 | 1167 | 1142 | 1955 | 032 | 129 | 031 | 1482 2.0
49 562 8 | 92 | 11.65| 1154 | 2018 | 0.27 | 116 | 035 | 1627 18
43 568 7 | 93 | 1155 | 1162 | 2091 | 032 | 099 | 031 | 180.1 16
37 574 6 | 94 | 1151 | 1146 | 2158 | 030 | 095 | 031 | 200.1 15
31 580 5 | 95 | 1142 | 1106 | 2222 | 034 | 071 | 031 | 2240 13
24 586 4 | 96 | 1140 | 1111 | 2352 | 026 | 0.73 | 030 | 2743 1.1
18 592 3 | 97 | 11.25 | 1108 | 2434 | 040 | 018 | 031 | 3525 0.8
12 599 2 | 98 | 11.51 | 109.9 | 2572 | 039 | 045 | 035 | 4965 0.6




1.1.2. Correction for gas expansion

In this section the obtained experimental results corrected for the gas expansion are presented;
these corrected results are the data used throughout the manuscript.

In this work the corrected results are obtained by performing an iterative back calculation,
with the following assumptions: (i) CO> is split into CO and %2 Oz, so every converted CO>
molecule gives rise to an expansion of the volume by a factor 1.5. (ii) On the other hand, for
N2, due to its low conversion, we assume that the conversion of N2 does not contribute to the
gas expansion.

Based on these two assumptions we start from the “faulty”” conversions obtained from our GC
measurements. We know that the gas expanded and since we have a sample loop with a fixed
volume, this means that the pressure increases. However, since our GC samples at
atmospheric pressure, part of the gas is lost due to the depressurization in the GC system
before injection, leaving less molecules in the sample volume than originally present in the
outlet flow. Since there are now less (CO2 and N2) molecules in the sample, the (CO2 and N>)
conversion will appear higher. To correct for this, we calculate Xcc by solving the equation
below for different values of Xrea until Xecc matches the (CO2 or N2) conversion measured by
the GC.

1-XRea
Xee=1- <+l> (1)

rra(age)

This formula is used for both the CO2 and N2 conversion. The derivation of it, in case of COy,
is explained below. In this formula Xgc is the calculated conversion, which we expect to be
measured by the GC due to the gas expansion for a certain value of Xrea, Which is the real
conversion.

This equation is derived, on one hand, from the expression to calculate the remaining fraction
of (CO2 or N2) in the output:

Fraction (output) = (1 — Xgeat) (2

And on the other hand, from the expression for the gas expansion due to the CO> conversion:

Gas expansion =1+« (%) (3)
In the latter expression, according to our first assumption, a(Xg.4;/2) accounts for the gas
expansion due to the CO- conversion, as this corresponds to the O, formed for a certain CO-
conversion (Xreal), where a is the fraction of COz in the initial (CO2/N2) gas mixture.
Furthermore, according to the second assumption, the N> conversion does not give rise to
further volume expansion.

Dividing expression 2 by expression 3 tells us how the output is normalized due to the
depressurization in the CGC system, and subtracting this value from one, ultimately gives us
the “faulty” conversion as obtained in the CGC under influence of the gas expansion. Thus by



doing this calculation for a range of different Xrea vValues and matching Xec to the measured
“faulty” conversion by the GC, we can determine the “real” CO> conversion, XRreal.

After calculating Xrear for CO2, we can calculate the “real” conversion for N2 following the
same procedure. In this case, Xreal in expression 2 stands for the N2 conversion, while Xgea in
expression 3 is the already calculated “real” conversion of COx.

The following tables give the CO, and N2 flow rates in ml/min (1% and 2" column), the
corresponding CO2 and N, percentages in the mixture (3" and 4™ column), the average
experimental CO, conversion before and after correction for the gas expansion (5" and 6
column), the average experimental N2 conversion before and after correction for the gas
expansion (7! and 8" column), the average experimental energy efficiency before and after
correction for the gas expansion(9™ and 10" column).

a) 0-10 % N2

Cco: N. | COr | N2 | ycop | 2692 | o, | XNe N
(mi/min) | (mimin) | (%) | (%) | " (@) G?g/:)xp (%) G?f,/:)xp (%) G"E‘%"p
611 0 100 | 0 | 48 | 3.0 : : 51 | 35
605 61 | 99 | 1 | 621 | 424 | 306 | 102 | 64 | 43
599 122 | 98 | 2 | 604 | 414 | 815 ; 62 | 43
593 183 | 97 | 3 | 614 | 422 | 504 : 62 | 42
587 244 | 9 | 4 | 615 | 424 | 255 | 057 | 61 | 42
580 305 | 95 | 5 | 642 | 444 | 319 | 115 | 63 | 43
574 366 | 94 | 6 | 647 | 449 | 210 | 003 | 61 | 43
567 428 | 93 | 7 | 670 | 468 | 2.12 § 62 | 44
562 289 | 92 | 8 | 675 | 472 | 277 | 066 | 63 | 44
556 550 | 91 | 9 | 679 | 477 | 191 ; 62 | 44
550 611 | 90 | 10 | 681 | 480 | 299 | 090 | 61 | 43
b) 0-90 % N
CO2 N2 COz2 | N2 | xCO2 x CO2 % N2 x N2 n N
(mi/min) | (mi/min) | ©6) | @) | " (o) G"E‘(S,/:)Xp (%) G"Z‘;f/:)xp (%) G"E‘(f/(‘f)x'o
611 0 100 | 0 | 474 | 321 : : 49 | 33
550 61 90 | 10 | 677 | 477 | 296 | 010 | 63 | 44
489 122 | 80 | 20 | 698 | 509 | 208 | 009 | 57 | 42
428 183 | 70 | 30 | 766 | 579 | 267 | 070 | 55 | 42
367 244 | 60 | 40 | 851 | 667 | 238 | 042 | 54 | 42
305 305 | 50 | 50 | 942 | 7.68 | 236 | 049 | 49 | 40
244 366 | 40 | 60 | 1072 | 910 | 235 | 058 | 45 | 38
183 428 | 30 | 70 | 1243 | 1099 | 1.97 | 036 | 39 | 34
122 489 | 20 | 80 | 1495 | 1378 | 184 | 049 | 32 | 30
61 550 | 10 | 90 | 19.07 | 1833 | 121 | 031 | 21 | 20




¢) 90-98 % N
co No | COr| N | ycop | X692 | o, | XNe n
(mi/min) | (mi/min) | @) | @) | (@) G"E‘ﬁf)"p (%) G"E‘ﬁﬁ)"p (%) G"Z‘f%‘f)xp
61 550 | 10 | 90 | 1949 | 1845 | 116 | 025 | 24 | 20
55 546 o | oL | 1955 | 1886 | 129 | 045 | 20 | 19
49 562 8 | 92 | 2018 | 1955 | 116 | 038 | 18 | 17
43 568 7 | 93 | 2091 | 2034 | 099 | 028 | 16 | 16
37 574 | 6 | 94 | 21.58 | 2108 | 095 | 032 | 15 | 14
31 580 5 | 95 | 22220 | 2179 | 071 | 016 | 13 | 13
24 586 | 4 | 9 | 2352 | 2318 | 073 | 028 | L1 | 10
18 592 3 | 97 | 2434 | 2407 | 018 ; 08 | 08
12 599 2 | 98 | 2572 | 2553 | 045 | 020 | 06 | 06

1.2. NOx formation

To study the formation of Oz, N2O and NOx compounds, we applied Fourier transform

infrared spectroscopy (FTIR). FTIR bands corresponding to an IR active functional group of
the gases are monitored in real-time. Figure 1 shows the spectrum for a 50-50 mixture CO2/N>

with the different bands indicated.
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Figure 1. FTIR spectrum for a 50-50 mixture CO2/Nz, indicating the different NOx (and N2O

and CO) logging bands.

1.2.1. Raw data

The following tables give the CO, and N2 flow rates in ml/min (1% and 2" column), the
corresponding CO2 and N2 percentages in the mixture (3 and 4™ column), the NO band
(vNO) at 1900 cm™ (column 5), the NO, (vasNO; ) band logging at 1597 cm™* (column 6), the
NO2 (vasNO2 + vsNO2) band logging at 2916 cm™ (column 7), the N2O band logging (vNN at
2234 cm™) (column 8), the N2Os band logging (vsNO; at 1309 cm™) (column 9) and the N2Os
band logging (vsNO; at 1245 cm™) (column 10). Note that all these results are in arbitrary

units (a.u.). Ozone (vsat 1054 cm™) was never detected with the FTIR spectrometer.

a) 0-10 % N2

CO, N CO, No NO ., NO:2 | NO:2 | N20O ., N203 . N2Os .
(ml/min) (mi/min) (%) (%) 1900 cm 1597 cm 2916 cm 2234 cm 1309 cm 1245 cm
(a.u.) (a.u.) (a.u) (a.u.) (a.u.) (a.u.)
611 0 100 0 -0.00253 -1.7E-05 7.34E-05 0.036386 -0.00041 -8.3E-05
605 6.1 99 1 0.012213 0.031595 0.002923 0.039362 0.000924 -0.00015
599 12.2 98 2 0.021533 0.039766 0.003497 0.043622 0.000685 -8.4E-05
593 18.3 97 3 0.029751 0.045549 0.003799 0.042921 0.000624 -0.00012
587 24.4 96 4 0.034032 0.049059 0.004175 0.039506 0.000466 -0.00012
580 30.5 95 5 0.041603 0.056878 0.004826 0.051976 0.000654 2.8E-05
574 36.6 94 6 0.047258 0.061017 0.005179 0.041416 0.00058 1.86E-05
567 42.8 93 7 0.055974 0.019795 0.001697 0.030233 -0.00044 -0.01203
562 48.9 92 8 0.060648 0.071408 0.005958 0.058815 0.000231 -0.00014
556 55.0 91 9 0.066247 0.075564 0.006115 0.051033 0.000674 -6.2E-05
550 61.1 90 10 0.066589 0.079807 0.006598 0.061262 0.000458 0.000105
b) 0-100 % N2
NO NO2 NO2 N20 N203 N2Os
(m(l:/%in) (ml'/\'r;in) ((:02)2 (('}};) 1900 cm® | 1507 cml | 2916 cmt | 2234cmt | 1309 cm | 1245 cmt
(a.u.) (a.u.) (a.u) (a.u.) (a.u.) (a.u.)
611 0 100 0 -0.00253 -1.7E-05 7.34E-05 0.036386 -0.00041 -8.3E-05
550 61 90 10 0.066589 0.079807 0.006598 0.061262 0.000458 0.000105
489 122 80 20 0.11901 0.124921 0.010034 0.069467 0.002137 0.000209
428 183 70 30 0.130232 0.136295 0.011263 0.075507 0.003043 0.000378
367 244 60 40 0.166776 0.160221 0.013264 0.108849 0.006826 0.000638
305 305 50 50 0.169517 0.169624 0.014203 0.097302 0.005478 0.00081
244 366 40 60 0.154286 0.149847 0.012222 0.093913 0.005511 0.000601
183 428 30 70 0.13485 0.124089 0.009329 0.0964 0.006807 0.00071
122 489 20 80 0.121135 0.095289 0.007561 0.092582 0.007864 0.000922
61 550 10 90 0.060983 0.041701 0.003382 0.06438 0.006069 0.000389
0 611 0 100 0.000111 0.000234 -0.00034 0.031113 0.003044 -6.7E-05




c) 90-98 % N

CO, N CO, No NO X NO2 X NO2 X N20O . N2Os3 . N2Os .
(ml/min) (mi/min) (%) (%) 1900 cmr 1597 cmr 2916 cm- 2234 cnmr 1309 cmr 1245 cmr
(a.u.) (a.u.) (a.u) (a.u.) (a.u.) (a.u.)
61 550 10 90 0.060983 0.041701 0.003382 0.06438 0.006069 0.000389
55 546 9 91 0.039257 0.027067 0.00189 0.063275 0.006361 0.0005
49 562 8 92 0.029098 0.020959 0.001361 0.060787 0.00611 0.000613
43 568 7 93 0.025768 0.01792 0.001039 0.053 0.005325 0.000529
37 574 6 94 0.012127 0.013251 0.000913 0.062193 0.005806 0.00065
31 580 5 95 0.000514 0.000591 -0.00035 0.038054 0.003664 8.73E-05
24 586 4 96 0.000451 0.00084 -0.00031 0.039158 0.003677 0.00045
18 592 3 97 0.000275 0.000589 -0.00034 0.035147 0.003209 8.74E-05
12 599 2 98 0.000293 0.000568 -0.00046 0.034365 0.003356 0.000332

1.2.2. NO and NOz2 conversion to ppm

A ChemiLuminescence Detector (CLD) NO/NOx analyzer module (Emerson Process
Managament) was used to prepare a calibration curve for correlating the NO and NO. FTIR
band intensities to NO and NO> concentrations in ppm. The CLD analyzer module determines
either NO or combined NO and NOx. In this way it is possible to link the absorption height to
the respective concentrations by using a calibration curve.

The following tables give the CO, and N flow rates in ml/min (1% and 2" colum), the
corresponding CO2 and N2 percentages in the mixture (3 and 4™ column), the NO band
(vNO) at 1900 cm™ in arbitrary units (column 5), and in parts per million (column 6), the NO2
(vasNOy) infrared band logging at 1597 cm™ in arbitrary units (column 7) and in parts per
million (column 8).

a) 0-10 % N

NO NO NO: NO>
(mclzl%in) (ml'/\'r;in) %2)2 (% 1000 cm® | 1900 cm® | 1597 cm® | 1597 cmt

(a.u.) (ppm) (a.u.) (Ppm)
611 0 00 | 0 20.00253 T -1.7E-05 :
605 6.1 99 | 1 | 0012213 39.96 | 0.031595 9.97
509 122 98 | 2 | 0021533 7046 | 0.039766 12.54
503 183 97 | 3 | 0029751 9735 | 0.045549 14.37
587 2.4 9% | 4 | 0034032 111.36 | 0.049059 15.48
530 305 95 | 5 | 0041603 13614 | 0.056878 17.94
574 36.6 94 | 6 | 0047258 154.64 | 0.061017 19.25
567 428 93 | 7 | 0055974 183.16 | 0.019795 :
562 28.9 92 | 8 | 0060648 198.45 | 0.071408 2253
556 5.0 91 | 9 | 0066247 216.78 | 0.075564 23.84
550 61.1 90 | 10 | 0.066589 217.00 | 0.079807 2518




b) 0-100 % N2

NO NO NO: NO:
(m?/gfin) (ml'/\'éin) ((:02)2 (('}}j) 1900 cm? | 1900 cm? | 1597 cm? | 1597 cmt

(au.) (ppm) (au.) (ppm)
611 0 100 0 -0.00253 - | -1.7E-05 -
550 61 90 10 0.066589 21790 | 0.079807 25.18
489 122 80 20 0.11901 389.43 | 0.124921 39.41
428 183 70 30 0.130232 426.15 | 0.136295 43.00
367 244 60 40 0.166776 54573 | 0.160221 50.54
305 305 50 50 0.169517 554.70 | 0.169624 53.51
244 366 40 60 0.154286 504.86 | 0.149847 47.27
183 428 30 70 0.13485 44126 | 0.124089 39.14
122 489 20 80 0.121135 396.38 | 0.095289 30.06
61 550 10 90 0.060983 19955 | 0.041701 13.15
0 611 0 100 | 0.000111 0.36 | 0.000234 0.07

c) 90-98 % N
NO NO NO2 NO2

(m(l:/%in) (ml'/\'r;in) %2)2 (c'}};) 1900 cm® | 1900 cm® | 1597 cm? | 1597 cmr

(a.u.) (ppm) (a.u.) (ppm)
61 550 10 90 0.060983 199.55 | 0.041701 13.15
55 546 9 91 0.039257 128.46 | 0.027067 8.54
49 562 8 92 0.029098 95.22 | 0.020959 6.61
43 568 7 93 0.025768 84.32 0.01792 5.65
37 574 6 94 0.012127 39.68 | 0.013251 4.18
31 580 5 95 0.000514 1.68 | 0.000591 0.19
24 586 4 96 0.000451 1.48 0.00084 0.26
18 592 3 97 0.000275 0.90 | 0.000589 0.19
12 599 2 08 0.000293 0.96 | 0.000568 0.18

2. Modeling details
2.1 Modeling the filaments/microdischarges in the DBD

We assume that every molecule has passed through a triangular microdischarge pulse of 30 ns
every 100 half cycles, adopted from the work of Snoeckx et al.! For a residence time of 0.73
s and a frequency of 23.5 kHz, this means that the molecules pass through a microdischarge
every 2.1 ms. The average power consumed per microdischarge is equal to the power inserted
in the plasma divided by the total number of microdischarges through which the molecules
pass. For each microdischarge, the power rises linearly towards a value equal to two times the
average power consumed per microdischarge at 15 ns, and decreases again linearly towards
zero at 30 ns. The electron density in every microdischarge is held between 10*?cm and
10%%cm3.24

2.2. Modeling results

In this section the calculated results from the zero dimensional chemical kinetics model are
presented. The same kinetic model as in reference® is used with some minor changes (as listed
in the following table).



Reaction

Rate Constant
(cm®**molecule**s* or cm®*molecule®*s*)

Reference

N+ 03— NO+0O;

5.0*1012*exp(-650/Tgas)

6

N20Os +M — NO2 + NOs3 +
M

1.3*103*(Tgas/300)3°*exp(-11000/Tgas)

NO + NO2+M — N20z+ M | 9.1*10°%3 !
N2O3 +M — NO + NO, + M | 1.9%10"*(Tgas/300)®"-exp(-4880/Tgas) 8
2NO2 + M — N2Os + M 1.4*103*(Tgas/300) 3" 5
N204+M — 2NO2 + M 1.3*10°*(Tgas/300)38*exp(-6460/Tgas) 8
N+O+M—>NO+M 1.0*10°%*%(300/Tgas)*° 8
NOz + NOs + M — N2Os + | 3.6%10°°%(300/Tgas)** 9
M
8,9

N2(A3X}) + CO; —» CO + O

6.25*10

10

The following tables give the CO, and N percentages in the mixture (1% and 2" column), the
calculated CO and N2 conversion (3th and 4™ column), the calculated energy efficiency
(column 5), the calculated NO concentration in parts per million (column 6), the calculated
NO:z concentration in parts per million (column 7), the calculated N2Os concentration in parts
per million (column 8), the calculated N>Os concentration in parts per million (column 9) and
the calculated N2O concentration in parts per million (column 10).

a) 0-10 % N

COp | Np [XC92| XM | pcalc | NO | NO: | NoOs | N:Os | N:O
0 0, 0,
(%) | (0) | 05y | () | () | (PPm) | (pPM) | (ppm) | (ppm) | (PPM)
100 [ 0 [ 412 | - 38 - - - - -
99 [ 1 [ 420 [ 046 | 38 | 4346 | 972 | 0.006 | 1426 | 2.99
98 | 2 [ 423 1037 | 38 | 6391 | 1441 | 0.013 | 26.04 | 596
97 [ 3 [ 426 [ 032 | 38 | 76.83 | 17.45 | 0.018 | 37.02 | 859
% | 4
95 [ 5 | 433 [ 027 | 37 | 91.86 | 2117 | 0.026 | 5829 | 1339
% [ 6
93 [ 7
92 [ 8 | 445 [ 022 | 37 |10281 [ 2420 | 0.034 | 90.36 | 19.88
91 [ 9
90 [ 10 [ 453 [ 021 | 37 [106.81 [ 2551 | 0.087 | 112.37 [ 23.79




b) 0-100 % N2

COp | Np [XC92| XM | pcalc | NO | NO: | N:Os | N:Os | N:O

%) | () | 05y | () | (O | (PPm) | (pPm) | (ppm) | (ppm) | (Ppm)
10 [ 0 | 412 | - | 38 : : : : :
90 | 10 | 453 | 021 | 37 | 10681 | 2551 | 0.087 | 11237 | 23.79
80 | 20 | 503 | 018 | 37 | 11450 | 20.35 | 0.046 | 233.39 | 38.68
70 | 80 | 565 | 047 | 36 | 11547 | 31.76 | 0.050 | 373.38 | 47.36
60 | 40 | 642 | 047 | 35 | 11321 | 3343 | 0.051 | 528.66 | 5L92
50 | 50 | 7.34 | 047 | 33 | 107.68 | 3418 | 0.050 | 690.55 | 53.83
20 | 60 | 846 | 0.6 | 3. | 98.20 | 33.66 | 0.045 | 841.94 | 5391
30 | 70 | 983 | 016 | 2.7 | 8405 | 3120 | 0.036 | 952.65 | 52.26
20 | 80 | 1161 | 014 | 2.0 | 6361 | 2583 | 0.022 | 964.41 | 48.28
10 | 90 | 1419 | 009 | 13 | 3483 | 1557 | 0.007 | 741.02 | 39.92
0 [ 100 - [o000]| - : : i i :

c) 90-98 % N

COy | Np | X597 | XM Tycaic | NO | NO» | N:Os | N:Os | N:O
%) | (0) | 05y | (%) | (@) | (PPM) | (ppm) | (ppm) | (ppm) | (ppm)
10 | 90 | 1419 | 0.09 1.3 | 34.88 | 15,57 | 0.007 | 741.02 | 39.92
9 91 | 1453 | 0.09 1.2 | 31.46 | 14.15 | 0.006 | 694.31 | 38.63
8 92
7 93 | 1528 | 0.07 1.0 | 24.35 | 11.04 | 0.004 | 580.31 | 35.58
6 94
5 95 | 16.19 [ 0.05 0.7 | 16.98 | 7.59 | 0.002 | 433.21 | 31.72
4 96
3 97 | 17.38 | 0.03 05 | 9.63 | 3.91 | 0.001 | 244.68 | 26.62
2 98 | 18.29 | 0.02 03 | 612 | 2.22 | 0.000 | 135.13 | 23.38
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