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ABSTRACT

A Study on the Stripping of Ammonia

Contained Wastewater under Decompression

by Yui-Seok Yewn
Advisor : Prof. Dae-Yewn Shin Ph.D
Department of Environmental Bio-Engineering

Graduate School, Chosun University

The objectives of this study were to examine the applicability of ammonia
stripping process for the removal of highly concentrated ammonia nitrogen in the
plating wastewater and to recover removed ammonia nitrogen.

In this study, the feasibility of a packed tower ammonia stripping for ammonia
nitrogen removal and recovery from ammonia in plating wastewater.

The effects of operating variables such as hydraulic loading, pH, air flow and
operation temperature were investigated. The optimum hydraulic loading of stripping
and scrubbing unit were 5m/hr. Also, ammonia stripping and scrubbing were
efficient at pH 10.5 and 3.5 respectively. At the pH of 10.5 and with and air flow
rate of 20 L/min, it took approximately 3.8 hr to achieve 90% ammonia removal
efficiency in stripping unit. At low temperature(25C) ammonia removal efficiency
was low and was directly dependent upon pH and air flow rate. However, it was
possible to achieve high ammonia removal efficiency at elevated temperature(35C, 5
5TC). At the waste water temperatures of 35C and 55C, with the pH of 10.5 and
air flow rate of 20 L/min. it took approximately 6 and 3.8 hr to achieve 90%
ammonia removal efficiency, respectively. On the other hand, the recovery of
ammonia in scrubbing unit was slightly decreased with the increasing temperature,

due to the reduced solubility of gas at high temperature.
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29 WHa #2715 °] T-N 20mg/L, T-P 2mg/LE 35 3

Table 2. Water quality reservation of in a effluent wastewater(unit : mg/L)

95. 12. 317} X 96. 1. 1 o] & 2000. 8. 5 o] &
T B
BOD|COD| SS |BOD|COD| SS |T-N| T-P [BOD|COD| SS | T-N | T-P
oo NG| 30 | - |70 20| - |20 60| 8 | 20| 40 | 20 | 60 | 8
2
2w | SEU A
Ay | A9 R i ) ) ) ]
| A 10 | 40 | 10 | 20 | 2
2AY
HEE
A2 A2 30 | 50 | 70 | 30 | 40 |30 | 60| 8 | 30 | 40 | 30 | 60 | 8
=

Table 3& )=o) st Wi #27FS& Yol Aoz A7 B8
g Adee Svgdrtg 88 2 7ES FEsn d' AL ¢ 3
.

Table 3. Water quality reservation about total nitrogen & phosphate in a

fresh-water (unit : mg/L)
2 T-N T-P
o=z g7} 10 1.0
5 5-10 1.0
_/_\__?4 2~ - 1.0
2l - 1.0
H) = 3.2-19.3* 1.0
LHzEAY 3 1.0
=29 - 0.2-1.0
ZTEN 3F - 2.0
Susqueehana’ 3}/ - 0.23

gE

7} 7t g2 (E 5) 12 0.3
7k 2w 7F-- 2 (5 &) 15 0.4
H] 1} & 10 0.5
s mjm} 22 5 1.0
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Table 4. Analytical methods and instruments

Item

Analytical method

Instruments

Water temp.

Thermometer

Mercury thermometer( KSB 5316 )

pH

Electrode method

Direct measurement

pH meter( TOA, HM-14P )

COD¢;

KoCrO7 Open reflux

CODcr measurement apparatus

SS

Filtering method

Glass fiber filter

NH3-N

UV spectrophotometry

UV spectro. (shimadzu, UV 160A)

UV spectrophotometry

UV spectro. (shimadzu, UV 160A)
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AR AR ANEe JEETAANA Y HFEA AR 44e Table 5
A9} o] pH7} 82~8982 A4 &z AH S0, NHs-N 400mg/ ¢, T-N©°] 585mg/
¢, COD 769mg/ ¢ 2 SS 231mg/ ¢ ollov, =4eol wat H59 %9 pH
7} ZFolE JER AT

Table 5. Characteristics of wastewater (unit : mg/ 2)

Item Range Average
Temperature(C) 10 ~ 30 20
pH 82 ~ 89 8.4
NH;-N 368.65 ~ 435.08 401
T-N 520.25 ~ 681.44 600
COD¢ 706.18 ~ 747.02 726
SS 120 ~ 184 150
B. pH =4
g71E 4= pH -] BFHolmz dnby pH Z=&A
5

NaOHZ 10% &4 o2 A X pHEHS

&% pH 747 59 pHE AEA7)E o

s}
2)
of F FUF wE pH ®stE YEeEW AT FF F

o] pHE 105~121 FelME F43] Z71ete Aoz ZAHAL, pH 85~105
FAME WS AAME Frtete Aer ZAME AT pH 85~105 FRrolA okE

Tl M pHZF M3 Srbst= olfre Ha el EAst= azziel NHs
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Fig. 4. Variation of pH by adding 10% NaOH.
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Table 6. Residual concentration of NH3-N at various pH (unit : mg/ ¢, %)

time(hr) pH 9.5 pH 105 pH 115
0 348 348 348
1 300(13.8) 276(20.7) 258(25.9)
2 264(24.1) 234(32.8) 216(37.9)
3 222(36.2) 192(44.8) 168(51.7)
4 210(39.7) 162(53.4) 144(58.6)
5 186(46.6) 138(60.3) 120(65.5)
6 162(53.4) 114(67.2) 96(72.4)
7 150(56.9) 96(72.4) 72(79.3)
8 138(60.3) 78(77.6) 60(82.8)
9 120(65.5) 66(81.0) 54(84.5)
10 114(67.2) 60(82.8) 48(86.2)

¥ () : NHs-N removal rate %
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Fig. 5. Residual concentration of NHs-N at various pH.

<Condition> Air flow rate: 15L/min , Temp : 22T
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Table 7. Residual concentration of NH3-N at air flowrate (unit : mg/ ¢, %)
( pH : 10.5 Temp. : 257C)
Time(hr) 5L/min 10L/ min 15L/min 20L/min
0 386 406 400 401
1 336(8.3) 309(23.9) 284(29.0) 248(38.2)
2 297(18.4) 241(40.6) 210(47.5) 163(59.4)
3 264(26.9) 205(49.5) 158(60.5) 118(70.6)
4 218(38.9) 169(58.4) 130(67.5) 83(79.3)
5 204(42.5) 157(61.3) 105(73.8) 58(85.5)
6 180(48.7) 128(68.5) 87(78.3) 54(86.5)
7 162(53.4) 121(70.2) 75(81.3) 51(87.3)
8 151(56.2) 100(75.4) 69(82.8) 49(87.8)
9 139(59.3) 93(77.1) 63(84.3)
10 132(61.1) 84(79.3) 54(86.5)
11 115(65.5) 75(81.5)
% () : NHs-N removal rate %
400
—&— 5] /min

—a— 10L/min
—o— 15L/min
—x— 20L/min

Time(hr)

7 8

9 10 11

12

Fig. 6. Residual concentration of NH3-N at various air flow rate.
10.5 , Temp. :

(pH :

_20_
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Table 8. Residual concentration of NH3-N at air flowrate (unit : mg/ ¢, %)
(pH : 10.5 , Temp. : 35 C)
Time(hr) 5L/min 10L/min 15L/min 20L/min

0 386 382 378 382
1 306(20.7) 279(27.0) 260(31.2) 228(40.3)
2 267(30.8) 216(43.5) 180(52.4) 144(62.3)
3 234(39.4) 180(52.9) 138(63.5) 100(73.8)
4 198(48.7) 144(62.3) 108(71.4) 62(83.8)
5 174(54.9) 132(65.4) 84(77.8) 40(89.5)
6 150(61.1) 114(70.2) 66(82.5) 36(90.6)
7 127(67.1) 96(74.9) 54(85.7) 32(91.6)
8 120(68.9) 78(79.6) 48(87.3) 30(92.1)
9 108(72.0) 66(82.7) 42(88.9)
10 106(72.5) 60(84.3) 36(90.5)
11 96(75.1) 52(86.4)

* ()

: NH3-N removal rate %

400 ¢

300

200

100

residual concentration(mg/|

—=— 5. /min

—— 10L/min
—o— 15L/min
—x— 20L/min

5 6
Time(hr)

Fig. 7. Residual concentration of NH3-N at various air flow rate.

(pH

: 10.5 , Temp.
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Table 9. Residual concentration of NH3-N at air flowrate (unit : mg/ ¢, %)
(pH : 10.5 , Temp. : 55 C)
Time(hr) 5L/min 10L/min 15L/min 20L/min

0 380 372 385 379
1 300(21.1) 240(35.5) 210(45.5) 168(55.7)
2 220(42.1) 162(56.5) 114(70.4) 90(76.3)
3 192(49.5) 120(67.7) 78(79.7) 60(84.2)
4 162(57.4) 96(74.2) 54(86.0) 33(91.3)
5 138(63.7) 72(80.6) 32(91.7) 28(92.6)
6 114(70.0) 54(85.5) 30(92.2)
7 102(73.2) 45(87.9)
8 84(77.9) 41(89.0)
9 72(81.1)
10 60(84.2)
11 52(86.3)

¥ () : NH3-N removal rate %

o
o
o

w

o

(@)
T

residual concentration(mg/|
— N
o (@)
o o
T T

—a— 5| /min
—— 10L/min

—o— 15L/min
—x— 20L/min

5 6
Time(hr)

7

8 9

10

11 12

Fig. 8. Residual concentration of NH;3-N at various air flow rate.
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Table 10. Schematic diagram of ammonia recovery

Raw Ammonia
Variables stripping | Stripped water | Absorbent
wastewater .
condition
pH 8.3 10.5 10.2 5.0
NH3-N(mg/ ¢) 400 400 33 3,620
Reactor volume(¢) 40 3.2 3 0.3
Removal rate
& - 92.03 84.85
Absorbent rate(%)
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