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Fundamental Study on Wastewater Treatment Technology with Resource Recovery

Masanobu TAKASHIMA™
*! Faculty of Engineering, Department of Architecture and Civil Engineering

A fundamental study was conducted on the municipal wastewater treatment technology with resource recovery.
Here, organic particles in wastewater were separated with sieves, and nitrogen and phosphorus were recovered as
ammonia and orthophosphate, respectively, by adsorption. The sieving of wastewater revealed that the particle size of
22 um or larger consists of 92% of suspended solids. The maximum adsorption capacity was 17 mg-N/g-adsorbent for
the ammonia-zeolite system, and 0.89 mg-P/g-adsorbent for the phosphate-water treatment sludge system. A column
experiment showed that the linear velocity of 0.1 m/h or less is recommended for continuous operation. Better

adsorbents and experimental conditions should be further investigated for efficient nutrient recovery.
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Table 1 Removal and recovery technologies for phosphorus and nitrogen in wastewater

Technology Removal* Recovery**

Crystallization o
Phosphorus Electrodyalisis o

Coagulation o

Bio-sorption by activated sludge o

Adsorption o o

Ammonia stripping o
Nitrogen Breakpoint chlorination o

Activated sludge denitrification o

Adsorption o o

Bio-accumulation by algae and plant 0 o

*Removal: possible to remove to low levels.

**Recovery: possible to recover as almost pure materials.
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Fig. 1 Resource recovery wastewater treatment system examined
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Table 2 Experimental conditions for column adsorption

Run Approximate linear velocity (m/h) Zeolite WTS
1 1.0
0.5 10 gDW 10 gDW
0.1
4.4 AT

TUE=T —BATA PBIOY B KIGIR O FEBIRIL, EEO=MAT7 T A3 |ZH 20 mg-N/L DT
VESTRRETIIA 1 mg-P/L OV UFAVEHR 100 mL & B A L S Sl ERIA AL, PR S B L,
#E 9L 100 tpm, pH7.1~7.5 OSMFTEIGFATRE L. pH sR#EIZ 1A HCI & 7 NaOH DR, AHRIERIC
12045 um DA LT L7 0 )V H —% iz,
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Fig. 2 Particle size distribution of wastewater
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KIREATA FOT =T WA EIL 5~10 mg-N/g B2 EFRE L S STl v 9, SR04 & (17 mg-N/
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2.4 mg-P/g #HE, pHS8.5 TO08mg-P/g iz CThHho7-. ZIDDIEITANIE TR L fafil g & (0.89 mg-P/g i
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Fig. 3 Adsorption isotherm
Table 3 Langmuir constants obtained
Qmax K Coefficient of
(mg/gDW) (—) determination, R?
Ammonia— zeolite 17 0.18 0.96
Phosphate —WTS 0.89 41 0.96
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Fig. 4 Time course of column adsorption
Table 4 Breakthrough time obtained in column adsorption
(The values in parentheses were estimated from the batch experiment)
Run Linear velocity Breakthrough time (day)
(m/h) Ammonia Phosphate
1 0.95 0.7 (6.3) 1.3(44)
2 0.46 2.3(12.8) 1.8(7.2)
0.07 >20 (67.2) >20 (45.4)

—f%IZ, TAKRDOESR -V UREICET HUBUK BERERR, 2R 10mgNL LT, 22U U2 1 mg-P/L LLF
EENDZENZ VDT, T TIIHOBREELZ T =713 5mgN/L, U 2 ERIE 0.5 mg-P/L IZF%E L7=. Table 4
D1 T NOEITRAE P TR D D HEE SN D IRRER] T 523, BUHEE 0.95 & 0.46 m/h TliE, SEEROMEEREH]
VXIS T O OHEEE R D 1/9~1/3 L/NEhoT=. ZOFHEE LT 1) WEHIOWERE R (W5 FiFE
BRITHIE 7 B =T F7203 Y VIR A W, I REEEICET S F THEM), 2) WAKHPOKERS DA %
WiET 5, REEESND. —JF, R 0.07 mh T, EBREF TH-722820 SO0 iaEs s s
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WTAEBRS ST B R Y VU IRAEFICB W TIE, MRS & E LT 100 mg/g FRE QWA R, 77 ANEEfIRR & L
T3 (BUEEER) 4 m/h IZHIY) OWEEHENRE SN TND 2 LMD D0, FKIGIRITNSE &, WEEE L
HIEW M END . ARl Dl RREAT A N EFEEBEFEDO ) YA 7 & L CTEKIBIREZEH L2,
ZIH DOEACITRD ODWAERET) & BN RRENE - BRERRUEM: & OMXIFHEIcER G5 L Bbhb.
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