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Stabilization of ammonia in products of coal
combustion with SNCR DeNOx technology
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Metoda selektivni katalytické redukce (SCR)
Ammonia / Catalyst

Metoda neselektivni katalytické redukce (SNCR)
Ammonia Flue Gas Temperature

900 - 1100 °C
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* the condition is a source of NH, ions

Ammonia solution Urea Cyanuric acid
NH,CH (NHz)}.CO (HCNO)s
NH: + H,0 NH; + HNCO ——— 3 HNCO
NH; + OH > NH; + H,0 HNCO +H - NH; + CO
v v
NHs + HO5 —» NH, + 20H HNCO + OH — NCO+ H,0
NCO + NO - N;0+CO
NH;+ NO - N, + H,0
| N:0 + M > N;+O+M
NHz + NO; —» N, + 20H NCO # NO —» Ny + CO; N:O + OH — N4+HO,

N;O + H— N;+OH
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2NH, +0, > N,0+3H,0
4NH, +50, >4 NO+ 6H,0
4NH, +4NO+30, >4 N,0+6H,0
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Ammonia slip - unreacted ammonia:

* in flue gases
* in CCPs:
* NH,HSO, (mainly SNCR)
* (NH,),SO, (mainly SCR)
* NH,NO;, (NH,),CO;, NH,HCO, (rarely)
+ fly ash - up to 100 (300) ppm NH;
* gypsum - up to 50 ppm NH,

* in technology waters
* upto1%
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« Fly ashes especially after SNCR make serious problems if used in
alkali binders (with cement or lime)
— Concretes, mortars, stabilizate:

* Quality of concretes is not affected (strength, volume changes, rheology,
outward

+ Some additives to concrete does not work
* at pH>9 ammonia releases
— corrosion of concrete mixer construction
— deteriorated working environment (smell detection limit is below 50 ppm of NH,)

Ammonia compounds (if present in fly ash)

NH; concentration
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smell: + weak, ++ strong, +++ very strong
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Thermal decomposition and vaporization and backward
condensation of amonium sulphate and bisulphate:

2NH,HSO, «2=2%¢ 5 (NH, ),S,0, +H,0

1. stage: PO g
2(NH,),S0, (NH,),S,0, +2NH, +H,0
2. stage: 3(NH,),S,0, «222%C ;5 NH, +6S0,+2N, +9H,0

« occuring problems during thermal treatment of CCPs (porland
cement, gypsum)
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Il almost all ammonia compounds are well soluble !!!
but
2 solutions have been developed at
BUT
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1. Stabilization of NH,* by reaction with tannins

- reaction of condensed tannins (organic polyphenols) with ammonia ions
creating imid groups instead of hydroxyl ones.

2. Stabilization of NH,* in hexanitrocobaltate(lll) complex

— reaction of soluble sodium hexanitrocobaltate(lll) with ammonia ions
creating insoluble ammonium hexanitro-cobaltate(lll) complex






















