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ABSTRACT: The characteristics of ammonia generated from alkaline stabilization facilities was investigated
which are for organic sewage sludge from wastewater treatment plants,

The highest concentration of ammonia was found in mixing and curing process in alkaline stabilization
facility and ammonia mainly showed a range of 87,78 ppm(66.62 mg/m’) to 1,933 ppm(1,467.01 mg/m’) by
detection tube, This is presumed to occur because nitrogen oxides are converted into ammonia as the sewage
sludge is mixed with lime, In some facilities, hydrogen sulfide and methyl mercaptan were detected in
relatively high concentrations, but odor materials except ammonia were not detected in most of the facilities,
The concentration of ammonia caused by process was generally high in the order of "mixing ) curing )
output ) storage ) drying ) input."

It was found that odor compounds are removed by wet absorption using sulfuric acid and sodium hypochlorite
in the 5 alkaline stabilization facilities currently in operation, Each facility was designed to meet the
concentration of after—treatment emission in 1 ppm(0,76 mg/m’), 50 ppm(37.95 mg/m’) or 100 ppm(75,.89
mg/m’), but no facility satisfied the design standard for their emssion limit,

In case of ammonia, some workplaces in alkaline stabilization facilities exceeded the exposure limits
established by the Ministry of Labor, It appears that proper ventilation should be provided for the safety
of workers in future, No odor compound including ammonia was found by detection tubes in the border
of the facilities, but trace amounts of odor compounds are expected to exist, given the current operational

status of facilities,
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Fig. 1. Recycling ratio of sewage treatment sludge (2010).
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Table 1. Plant Process for Alkaline Stabilization
Capacit
Plant P * Y Process
(ton)
A 700 Input—Mixing—Curing—Output
300 Input—Drying—Mixing—Curing—Storage—Output
C 20 Input—Mixing—Curing—Output
D 10 Input—Mixing—Curing—Output
E 70 Input—Drying—Mixing—Curing—Output

" pasic storage capacity
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Table 2. Exposure Criteria of Odors for Indoor Workplace'

TWA? STEL”
No. Materials Chemicals ; ;
ppm mg/m ppm mg/m
1 Ammonia NH; 25 18 35 27
2 Hydrogen sulfide HoS 10 14 15 21
3 Methyl mercaptan CHsSH 0.5 1 - -
4 Acetaldehyde CH3CHO 50 90 150 270
5 Propionaldehyde CH3CHyCHO - - - -

¥ . Time Weighted Average

Y : Short Term Exposure Limit
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Table 3. Type of Detector Tube

T f detect
Chemicals ype of detecter

Range of detection

Color change

tube

3H 2,000 ~ 320,000 Purple — Yellow

3HM 50 ~ 35,200 Pink — Yellow
NH; 3M 10 ~ 1,000 Purple — Yellow
3La 2.5 ~ 200 Purple — Yellow

3L 0.5 ~ 178 Pink — Yellow

H,S 4LL 0.25 ~ 120 White — Brown
CHsSH 70L 01~38 Yellow — Red
CHsCHO 92L 1~ 20 Yellow — Brown

CH3CH;CHO 91L 0.76 ~ 38 Yellow — Reddish brown
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Table 4. Retention Time for Alkaline Stabilization
(unit : min/ton)
Plant f;f);ac?s/ Input Drying Mixing Curing Output Total
A 700 ton 4 = 15 360 0 1,440
B - - - - 1,440 - 1,440
c 20 ton 15 - 17" 1,440 120~180 1,440
(10 ton)
D 10 ton 20 - 1 2,880 0 2,880
E 10 ton 10 0.1 0.33 1,440 1,440 1,440
¥ — : does not or no data
" intermittent mixing process
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Table 5. Conditions for Reducing Odors in Facility of Alkaline Stabilization

Sludge Capacity Processing capacity

Plant (ton/d) (m'/min) Use chemicals(%) pH maintenance
A 1,000 6,500 Sulfuric acid(10) 3.0 ~40
B 270 600 Sulfuric acid(70) 4.0 ~ 6.0
C 30 8,508 Hypochlorous acid(12) (6.0
D 10 80 Hypochlorous acid(85) 3.5
Sulfuric acid(95)
E 70 1,660 Sodium hydroxide(20) 4.0

Hypochlorous acid(12)
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Fig. 3. Concentration of odor material generated by process steps.
Table 6. Concentration of Ammonia by Processing Steps
Process
Range Unit : - i
Input Drying Mixing Curing Storage Output
ppm 0.97 33.33 112.8 87.78 161.7 35.55
Minimum
mg/m' 0.74 25.30 85.61 66,62 122.72 26.98
ppm 16.89 113.3 1,933 1247 161.7 853.3
Maximum
mg/m' 12,82 85.99 1,467.01 946,38 122.72 647.59
ppm 7.87 73.33 783.0 565.0 161.7 281.1
Average s
mg/m 5.97 55,65 594,24 428,79 122,72 213.33
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Table 7. Ammonia Concentration of Indoor Workplace in Alkaline Stabilization Plants

(Unit : ppm)
Plant Unit Minimum Maximum Average Criteria®
R ppm 25.00 50.00 38.33
mg/1m’ 18,97 37.95 29.09
5 ppm 1.19 6.63 3.72
mg/1m’ 0.90 5.03 2.82
. ppm 9.85 4.75 3.80 TWA = 25
mg/m’ 2.16 3.60 2.88 STEL © 35
5 ppm 0.97 0.97 0.97
mg/1m’ 0.74 0.74 0.74
. ppm 0.48 31,67 18.63
mg/m’ 0.36 24.04 17.14
¥ Employment ministry of labor notice 2011-13th unit
6 ppm(4,55 mg/m) ~ 50 ppm(37,95 mg/m’) H 4. 82 E
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