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Abstract

The Adsorption/Bio-oxidation (A/B) process can be used to recycle carbon source by adsorbing
the carbon source in wastewater. In this paper, the influence of adsorption mode, sludge concen-
tration and pH on Adsorption Properties of activated sludge was studied. Besides, the adsorption
isotherm of treating low strength municipal wastewater by activated sludge was investigated. The
results showed that the anaerobic adsorption of activated sludge reached adsorption equilibrium
point after about 10 min, and the aerobic adsorption reached after about 20 min. The adsorption
capacity of aerobic sludge was higher than that of anaerobic adsorption, and the adsorption effi-
ciencies of them were above 50%. In aerobic adsorption conditions, sludge concentration didn’t
affect the time of reaching the equilibrium point; the lower the sludge concentration was, the
higher the adsorption capacity was, the lower the adsorption efficiency was, and the more quickly
the desorption process was; pH can hardly affect the activated sludge adsorption capacity of acti-
vated sludge; the higher the pH was, the more quickly the desorption process was. The adsorption
isotherm of activated sludge absorbing the chemical oxygen demand (COD) in low strength mu-
nicipal wastewater fit well both the Freundlich equation and the Langmuir equation. The adsorp-
tion constant n of the Freundlich equation was between 1~10, which indicated that activated
sludge was a good adsorbent.
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AR, BEEASNRBRBARKIEE, X5 KB AR B R 0 H f L F L, BHie 38
PEANREIRAL . PR B TR REIRBE AU (75 7K A B AR B R 7K ¥ G dzs il T RE ATk R BF 78 2 4,
T AT S 300 s 280 i R AR P 775 7K R AR 62 — A st il 1] [2]

W PR AE D SR A (AVB) T I A B LAY () s e M TS YR (HRAS)VE o KI5 R W4 R i ¥5 8 Fu s 25 - M A B
T PR IS FE R A LA D, TR IA A 35 e R [ SO AK R R . B AR KA R
A (COD) fitfar, B RIFT 7 K] COD 2 BRI PR /K 7745 B I R (HRT) 30 min, 5845 ® I [H](SRT)
0.2 & 1 Ko ML F 3 KA B = ZH bR E (R 2% [ R(TSS): 30 mg-L ™ AL 75 4 (BODs): 30 mg-L ™)
FIE£ESG K HRAS T2 (SRT: 1~4 K; HRT: 1~3 h), A BZ i A&¥Pit, COD fifa— kT 2
kg-COD-kg-MLSS -d %, #it 2By 50%~70% [3] [4]. SRTT 245 F A% G5 (s Ak A0 B A A Sk 3k A7 it 26U
A B BRI COD AREFHIE B BRI YA HLERIE, X2 A/B A R ZEER 2 [5]. JLAI A Bk
COD/HLIRA(COD/TKN)TE A 4~6, fEAE G AEMIM A T2 F L COD/TKN A 7~9, 1RAELRIE B B
it R0 SR o T SRR B AR 75 2 ) CODITKIN B34, Eb A SV RS 88 k20 I A A s B A) R4 7 18 9% i U (0
TR AL- R & L), EA14 ) R SR K COD/ITKN N 5~8 Fil<2 [5] [6]. nfifms A Boxt iBus K i)
COD L[, W5 BUEVMIMAR TR, X2 — MR 8. HareT A B 2 B R T
ARV R P PLER . uppdh e ) ST R E e B Bk RESE G THI[7] [8] [9] [10], TR T A B
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DOI: 10.12677/aep.2018.81008 59 RS ORI AT


https://doi.org/10.12677/aep.2018.81008
http://creativecommons.org/licenses/by/4.0/

S QYN EREH VLTI IWA R S DS EE AL AUy e = L SR =L e RO R R Gl U A S W )
VBRI K pH OGS RS Ve IR A T AR sami, T S LR BN, 5 AR 9 IR ACEIA FEE Ti IBs 7K Fh  JEA ER I
JEE T BGS 7K 1A it AR i B S R AT BOR S

2. MR E
2.1. SCInthEt

S8 FH K R b T BB S KBRS e R ig K, KEER) COD # Dy 120~180 mg/L, pH fiN 7.6
FeAD, BENS SR, AMVERME ., S8 Ty e N i PS5 K it TR s TS VR .
SEIGRE B AN 1 PR, RN 88 R Ay 500 mL, HX 200 mL {58 A1 300 mL §5 K # A B geH, 7E
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Figure 1. The schematic diagram of the experimental device
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Figure 2. The technical roadmap

Bl 2. HAREEE

3. HRSIR
3.1. BRB7A ARG
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K COD 1H, 5t Bt 77 2%ty U W B2 g s v

SR FH RS B 7 AR, P 3(a) s, MR A Al G, 10 min W% PR FA S T 80.97 mgg ™, )
Bt ZIE ) 50% LA b SRR I (] (3G 0, W B2 AU B 201 4R R %, 21 30 min J5 A F FrEl 7, 50 min
W B TR B R 5211, 60 min W PR AR B 2R 2R T, 23 iliZ B 84.76 mg-g ™ A1 54.56%, =T 10 min
I P 5 e 2 R B 56

KIS B 7 2, G 3(b) Bz, R B R T R B S B I T 3 A 38 K, £ 20 miin B ¢ B s )
KME, N 95.36 mg-g™, WPHER N 54%; 2 Ja BRI, IR BRI B R IR A R, %40 min
i S A B R B 2 SO ARG BT, 60 min B I BRI B % 43 51 93.95 mg-g ™ Al 53.18%, 1 10 min
I UTAAAH S

PRFRIR B 7 SR, R S AN P R I 2 P T s RS, HEIE N E . X5 Smith KILKTE K S5E
PR VR GRS T H A4 75 AU (BODs) {E 1 2216 3 &5 H BODs #£ 5~15 min P &l F B, S8 5 I8 4T FHE,
b J5 AT A% T BRI AR —[12]. B 3(c) AT LLE H, WA PR 77 20, & 1t e S 2R AR A B[R] A 3]
B AR B Z AR R A, UL B AR R PR LE T MRS e 5 TS /KA A (10 min~20 min)at & AE . AHLE
T DRAER B, B SR B P 1 B % B

3.2. [SiRRERR I
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Figure 3. The influence of adsorption methods on the adsorption performance of activated sludge: (a) the adsorption capaci-
ty and adsorption efficiency by anaerobic adsorption; (b) the adsorption capacity and adsorption efficiency by aerobic ad-
sorption; (c) the adsorption efficiencies of different adsorption methods
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Figure 4. The influence of sludge concentration on the adsorption performance of activated sludge: (a) the adsorption capac-
ities of activated sludge with different sludge concentration; (b) the adsorption efficiencies of activated sludge with different
sludge concentration
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Figure 5. The influence of pH on the adsorption performance of activated sludge: (a) the adsorption capacities of activated
sludge with different pH; (b) the adsorption efficiencies of activated sludge with pH
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Table 1. The parameters of Adsorption isotherms
%= 1 ENSRERMERENER

Henry’! Freundlich%! Langmuir#!
W i 751)
K R? Ke n R? K/L'mg™ qm/mg-g™* R?
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120 0.014
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Figure 6. Adsorption isotherms: (a) the adsorption isotherms of Henry and Freundlich equation; (b) the adsorption isotherms
of Langmuir equation
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Figure 7. The redundancy analysis of the influence of
adsorption method, sludge concentration and pH to
adsorption properties of the activated sludge
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