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Analysis of the Byproducts Formed by Plasma Process
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Abstract — The samples from 3 different spots were analyzed to get information about the necessities of additives, the needs
of cooling water, and the utilities bfyproducts as an agricultural fertilizer. First, the liquid sample gathered from the bottom of
reactor was showed $0>NO3 > NH;. Second, the solid sample collected from reactor inside was identified ammonium
chloride came from HCI of the exhausted gas. Third, the solid sample stacked in the exhausted plumbing was indicated as a
very high ratios of sulfate/nitrate, therefore, a bag filter can be used as a collecting device of byproducts.
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Fig. 1. Schematic diagram of plasma process at Boryung power plant.
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Table 1. Reaction conditions at different temperature and flow rate
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317] AFske] 168 § 3T E A5k = el 1,000 ppmik
FEAZ 331 1, 2, 4 ppng-AB-g THEo] A S 2438132, dual
beam correcticg 91 HlE-E-A-L 18 MQ ©]/42] deionized wates
o] 8515},
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Sample name Temperature* inlet/ouflé) Reaction conditions IG state
A 95.0/85.0 1,340 Nrthr addition of NH(0.9eq) IG OFF
B 66.5/65.0 1.0 kHz, 1,340 Niffr no addition of N IG ON
C 66.5/64.0 1.0 kHz, 1,340 Nir addition of NH(0.9eq) IG ON
D 85.0/66.0 1.0 kHz, 1,594 Nitinr no addition of NH IG ON
E 85.0/65.0 1.0 kHz, 1,594 Nifhr addition of NH(0.9eq) IG ON

*Temperature of inlet/outlet of the reactor.
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Table 2. Concentrations, mole(%) of byproducts

Belzn) ke 24

359

Sample NH, mole(%) SG", mole(%) NG, mole(%) Sulfate/Nitrate
A 0.19(1.05x10%) 0.36(3.75x10%) 0.011(0.18x10%) 20.83
B 0.77x10%(4.53%x10°%) 0.21(2.19x10%) 0.032(0.52x10) 4.21
C 0.89(0.049x10) 2.42(0.025) 0.15(2.42x 18) 10.25
D 0.32(0.018x1%) 0.32(3.33x10% 0.064(1.03x10) 3.23
E 0.99(5.50x107) 2.78(0.029) 0.17(2.74x1%) 10.58

tal Figure of whole reactor

Fig. 2. Inner shape of a cylinder-type reactor.
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Table 3. Concentrations, mole(%) of byproducts
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Table 4. Mixing ratios of byproducts

Sample NH, mole(%) SG", mole(%) NG, mole(%) CI, mole(%)
F 1.79(9.94x1T) 3.18(0.033) 0.16(2.58x18) 0.060(1.69x1T)
G 1.65(9.17x17) 2.98(0.031) 0.34(5.48x1f) 0.067(1.89x1T)
sample H 7

REACTOR e SAMPlE T

sample J
Fig. 4. Sampling spots of sample H, | and J. ol dRjo}s) X702 WeslEE HCl 22 HF] NO, 32
e}

Table 5. Concentrations, mole(%) of byproducts o2 HokEt), s, whe-7] Sghola A s A B AL F&5Ao]
Name NH sG- NO; cr F e A aRrhe gl A AujFelolx FAEs ¥
H 0.33 5.32 0.053 0.16 0.06 Ash=H bag filtef= &3 AH-E 4 Sb& 2108 of Ahe]o] uhg
(0.018) (0.055) (8.55x10%)  (4.50x10% (3.16x103) 7] ¥ ml&Fo) bag filtels AX[ste] FAbEe] X #As AT7E
I 3.21 88.74 0.11 0.31 0.086 28 2o ¢)
(0.18)  (0.92) (1.77x10% (8.73x10% (4.53x109)
J 3.80 27.22 0.11 0.93 0.17 Do

(0.21)  (0.28) (1.77x109) (0.026)  (8.95x10°)
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