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The treatment technology of super-highly concentrated ammonia-nitrogen
wastewater by blowing air and oxidation recombination

CHEN Yahong' , CHEN Yarrling' , XU Pen®, ZHOUWen-fu'
(1. Department of Chemistry & Biological Engineering, Sanming Universty , Sanming 365004, Fujian, China;
2. Department of Chemistry, Xiamen University, Xiamen 361005, Fujian, China)

Abgract :Aim  To study the treatment technology of wastewater in which ammonia nitrogen con-
tent is44.16 g/L , and discuss the reaction temperature, pH value, reaction time, temperature, and
the effect that blower methodology on the remover of COD in ammonia nitrogen wastewater. Methods

The wastewater temperatureis106 ,pH=11.0 11.2, air blower curing timeis18 mins, the ra
tio of gasliquidisabout 150 1, the remainder liquid was digposed with certain concentration of mix-
ture oxidants. Results The wastewater was digposed by the air blower and oxidating technologies,
the removal ratio of ammonia nitrogen can reach as high as 91. 50 % one time, ammonia hitrogen corr
tent isless than or equal to 120 mg/L , COD isless than or equal to 50 mg/L , which agree with Chi-
nese Wastewater Discharge Standard. Conclusion The method is smple, reliable, convenient , and is
a practical onefor super-highly concentrated ammonia nitrogen wastewater treatment.

Key words:super high concentration ammonia-nitrogen; blowing air ; oxidation-reduction; recom-
bination treatment methodology
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N2 , 100 mL NaOH
pH
, 40 45 ,
21 150 1 ( 2), KMnO.
12 18 25 min
: (0.1 1 mol/L) ' 6 8 25 '
KM nO 2
NaOH (CP) 137 % ( !
), (AR) ,
(AR) 44.16 g/L , = x 100 %
A B , : 2 pH
NHs ,Cl°~ ,Na' ,H', ' , Table2 Therdations of blowingoff NHsrate in wastewater
1 with reaction time, pH, and temperature
1 o treaction  Treact T 1op DH P Ny Blowing-off
. /min / / Jg- Lt NHs/ %
Table 1 The composition and content of wastewater
1 6 103 106 49 50 10 6.4 85.42
Wastewaler: 1onnage Poo  Pa-  Pumgew 2 12 103 106 49 50 6 262  40.76
Mother ) et PH g -2 gLt g2
Liquid g 3 12 103 106 49 50 8 13.0 70.65
Addc ~ 11.45 4.8  2.480 186.000 44.160 4 12 103 106 49 50 10 4.5 89 81
Basc 145 85 0089 0205 0.5 5 18 103 106 49 50 11 3.9 91.16
WZ1 , 6 18 80 83 49 50 6 18.0 59.24
, , ' 7 18 87 90 49 50 10 10.0 77.31
8 18 97 100 49 50 11 6.5 85.33
9 25 103 106 49 50 12 3.6 91.84
2.3

(BOD)
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(NH4)2S0, —2NH+ + S0%” (3)
H NHI +OH’ S
ANHS +6 H—& — NHs - H:O<—NHs 1t + H20 (4)
0 pH (3) . (4
(CH2)sNsH* +3H" +6H:0, , NH4 N Hs
, : 3 mL ,
) , , 1mn , 0.10 109 109
mol/ L NaOH 30 s _ 80 80 ,\\:
H™, é, 60 60 E
,  NaOH , = =
£ o © g
0.10 mol/L  NaOH 207 S s 0 &
0 0
8 9 10 11 12 13
2 1mol/L  NaOH \ pH pH
9.0 10.0 11.0 12.0, 6 min
, 0.1mol/L NaOH 2 PH .
Fig. 2 Theeffect of pH on blowing off
’ ’ the high concentration NHs rate
NaOH V1 ,COD 39
Kz Cr2 07 H2S0. - AgSO4 ,
2h, , ,
(NHa) 2 Fe(S0s) , ' ’ N Hg’
Kz S Os e CO[-)Do - W
’ N H3 I}
3 ( 3 T >
' 100 , ,
, N Hs ,
) pH
3.1 pH ’ '
18 min,
106 , ,PH 3
! pH ’ Table 3 The relations of reaction temperature
2) and blowing-off NHs rate in wastewater
pH No T reat t react P nHy Blowingroff
, pH , / /min_ jg-L*t NHs/ %
( 2) 2 1 80 11.2 18 21.0 53.54
, 2 : 2 9 11.2 18 19.0 55. 66
P nhy/ Mg - L '=52.08- 3.82 pH (D 3 100 11.2 18 22.0 50. 18
Desamination/ %= - 17.81+8.62 pH (2) 4 106 11.2 18 3.6 91. 86
L @ : 3.3
Ry =0.9127 R =0.9131
20 min

H2S04 +2NHs —
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, 3.5
1 A
12 min B, ( 16.8
2 , o/L) ,
106 pH=11.2 , 100 mL, pH=11.2, 7
4 2 4 , 7
Table 7 The effect of oxidant on blowing-off NHs
efficiency in wastewater( pH=11.2)
4 N WaE Trect treat P NHg Blowingoff NHs/ %
0 . . o
Table 4 The reations between reaction time and deammonia [% [ [min/g-L"" Oxidation  Total
( NHs/ NH{ ) efficiency in wastewater when dorit blow air 1 2 90 10 15.8 5.95 64.22
B 2 4 100 10 11.4 32.14 74.18
No t react P nHy deammonia
/min Jq. |-t eficiency/ % 3 6 106 12 6.0 64.28 86.41
1 10 19.4 56.07 4 6 106 18 1.1 93.45 97.51
2 12 18.3 58.54 5 4 100 20 14.9 11.31 66. 26
3 15 17.3 60.86 6 6 106 25 0.8 95.24 98.19
4 18 16.8 61.88
5 20 16.6 62.25 3.6
6 22 16.2 63. 29 ) pH
7 25 15.7 64.25 3 3
8 30 15.5 64.83
p H L
3.4 , pH 2
! 11. 5 ,PpH=12
! pH 11.5
’ 11.8
P H, 100 1
pH
X
) y E
pH( 5 6) Z
5 pH £
Table 5 The relation of between pHand deammonia g
eficiency in acidic wastewater when blowing air - B
trect T reat P nHg Blowi ng-off 0 : : ) ' :
No pH /min / Jg Lt NHa/ % 10 10.5 lllel.S 12 125
1 7 12 87 88 31.0 29.90
2 10 18 98 102 15.5 64.95 3 pH
3 11 18 98 102 10.4 76.36 Fig. 3 Therelation between pHand deammonia eff iciency
4 11.5 18 103 106 0.3 99.33 in wastewater when blowing air or dorit
6 pH 4
Table 6 The relation of between pHand deammonia (1) pH 10.5 11.0,
eficiency in basic wastewater when dorit blowair 103 5.0 44.6 g/L
o e T2 e |
min lg- L IgeneyL 2 91%,COD  86%
1 10.0 18 103 18.85 57.13
2 10.5 18 103 17.52 60. 33
3 11.0 18 103 17.91 59.44 2 !
4 11.5 18 103 15.15 65. 69 ) ) 25%
5 12.0 18 103 14.00 68.30 33% COD
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