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ABSTRACT

This study aims at finding out pertinent reaction conditions for treating high concentration ammonia contained in N-
chemical factory wastewater with decompressed ammonia stripping method that was designed. And it also tries. to
investigate adsorption capability of removed ammonia to soil. The results from experiments are as follows; 1. The
removal rate of NH-N of synthetic wastewater was under 85% at pH 10 with decompressed ammonia stripping method.
The reaction time in pressure 360 mmHg at pH 11 and 12 was shorter than in 460 mmHg, and the removal rate of NH;-

. N with decompressed ammonia stripping method at 90°C was 11~15% higher than air stripping 2. The optimum
conditions for decompressed ammonia stripping with synthetic sample were shown as pH 12, temperature 90°C, internal
reaction pressure 460 mmHg and reaction time 50 minutes. These conditions were applied to treat the wastewater
containing organic-N 290.5 mg/l, NH;-N 168.9 mg/l, NO,-N 23.2 mg/l, NOs-N 252.4 mg/l, T-N 735 mg/l. Organic-N -
turned out to be removed 60%, the removal rate of NH;-N is 94%, T-N is 50%. But NO,-N and NO;-N were increased
with 7.8% and 14.9% respectively. 3. The COD, removal rate in decompressed ammonia stripping reaction was 42%
and SO,” was removed 8.2%. It was turned out caused with higher pH and thermolysis. 4. In soil adsorption of ammonia
desorbed from the decompressed stripping process of wastewater, the recovery rate was 76% in wet soil.

Keywords : Decompressed ammonia stripping, Ammonia recovery, Soil adsorption, Ammonia removal
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Fig. 1. Schematic of decompression ammonia stripping apparatus; (A) Thermostat, (B) Heating mentle, (C) Teflon cock adapter, (D)
Thermometer, (E) Decompression valve, (F) Adsorption tower, (G) Fritted absorber, (H) 3-way cock, (I) Vacuum gauge, (J)

Aspirator, (K) H,O and CO, removal tower.
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Table 1. Characteristics of wastewater (unit : mg/ml) ' |

Item Range Average
Temperature(°C) 10~30 20
pH 3.0~6.7 5
Organic-N 204.1~301.1 270
NH;-N 118.7~175.1 169
NO,-N 10.4~23.2 19
NOs;-N 205.0~388.2 268
TN 520.3~881.4 785
CODc, 206.2~347.0 269
S 26~30 27
S0~ 2,620.6~2,834.5 2,731
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Table 2. The NH; removal rate with temperature, reaction pressure, pH and reaction time of synthetic sample

(NH;-N conc. of synthetic sample 50 mg/l)

Time 30 min 40 min 50 min 60 min
fmg 70 8 90 100 70 8 90 100 70 8 90 100 70 80 90 100
260 602 - - - T21 - - - 765 - - - 774 - - .
360 593 621 - - 710 T35 - - 736 86 - - 745 795 - -
PHO 460 574 600 653 - 650 705 752 - 702 745 §13 - 711 753 821 -
760 552 582 60.1 61.8 610 683 701 709 652 702 722 743 660 711 73.1 752
260 643 - - - 745 - - - 784 - - - 192 - . -
360 639 653 - - 734 766 - - 761 765 - - 770 774 - -
PHIO 460 606 621 682 - 716 734 130 - 715 754 836 - 124 763 843 -
760 582 595 621 636 658 702 712 73.6 651 724 758 767 660 732 765 714
260 701 - - - 719 - - - 790 - - - 80 - - -
o 11 360 673 8.6 - - 701 924 - - 740 945 - - 750 952 - -
460 655 761 870 - 675 870 936 - 690 914 981 - 700 923 990 -
760 626 644 721 805 634 695 80.6 892 655 731 882 933 659 740 890 94.1
260 693 - - - 788 - - - 808 - - - 816 - - -
oH 12 360 672 843 - - 754 930 - - 789 941 79.5 95.0
460 663 710 862 - 69.6 870 980 - 724 852 992 - 731 861 995 -
760 633 672 753 831 654 711 833 93.6 683 732 852 043 69.1 741 86.1 95.0

Table 3. Removed or increasing rate of nitrogen compounds with reaction time under decompression NHj stripping in N-Chem. factory

wastewater
Time(min)  sample 10 20 30 40 50 60
Components (mg/l)

Organic-N  Rem. rate(%) 290.5 21 38 50 57 60 61
NH;-N Rem. rate(%) 168.9 39 68 80 91 94 95
NO,-N Incre. rate(%) 23.2 3.0 34 4.7 6.5 7.8 8.0
NO;-N Incre. rate(%) 252.4 6.3 11.1 13.0 14.1 14.9 15.0
TN . Rem. rate(%) 735 21 36 45 49 50 51
3. Hle| Ztet ek=Ljol B[ 200mg/l 2 TNZ 367mg/lZ*] Organic-N 60%,

Organic-N, NH;-N, NO,-N, NOs-N % TNo] z:z}
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@75 59t 477t AkEEle] NOS# NOs o] 28
& 5 gt

WAl SR ol el AAEe) Wapt Ae) et
VA edgkor], Xelge] & Organic-N- 116 mg/
I, NH:-N-& 10mg/, NO,N= 25mg/l, NO;-N=

Fo

T

NHs-N 94% % T-Ne| ¢f 50% 7+ ¥bd, NON
I NO-N z+2t 7.8%%} 14.9%% Z71=E%)

Table 30il N2} w)Ze] 7I1e7]A]) vk&A] 7k
o] mhE AaAEe] AAET TS vehgle,
Fig. 201 ZA4et7]A] uk-sA|7kel] v AAIGEE2
TS vEeRRIEL

4. HIZA|IZH] M2 CoDp sxo Ha}

ol A3t A hEr]o} &) Fel gleir] vk
AZlel| - CODF W3l Fg 39 2o} Al
27] CODe- 3470 mg/lel9iaL, pH 12, HH39HE 460
mmHg, ¥F--~&% 90°C F70NA] ¥HgA17E 308 F- A
ALL 33%, 508 F AALE 41%, 0% F AAL
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