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15 U K A 7 R A I ST R o H R T R 43 25 S 8 5 R A% Vs U T (WD K R R AR R A DG RIS, A
RN, AR KM, TEATHEE pH, N 30 C MM, BEnl LAk Rt ur
Z 1 SCOD, A LUkt RGEid m i N, P i fir

AW FAEGEFERE 30 C, AW pH &M, BT 2B BT R1. R2), Fnls
T (W1, W2), &ERI, WIA—4, ER2, W2 5 —41, fr TR EIETR . RAET5RLU
Tl 4575 6 3 B AS [R) 3875 P8 /K i R Ak i X LL AR5, Hp IR A 3 08 R B 1 43 5 1 e DA BRI 4 15 T
Fe A EL R A G W15 8 (S ). ¥R5E 15 R M T 9 22 52 % K Fff I Ak S R Ak = W AL o3 s i), Sl s
K A V5 I 7R R K AR A R IR AT VS YR ARk BRI S
1 MRS
1.1 XBEER

R1. W1 435 k5 7K b B 5 7= Wi #E i o0 55 e DA KL 5 7K R0 80% MM /K 15U 5 R2. W2 435l
T KAk B P I R A B T e DL R s Ak AR W B B (EBPR) il T2 A i A AR5 U .
Hod R1FT TS K BCH AR5 K AL BE T A0 M 2 05, R2 7 F TS KB A 15 K Ab BT 32E K CRELAS il 2
Hi)o SCUGHT, ¥ W1 FZEM KRR, B W2 7E 4 °C T4 24 h, SRJGHEN B, IHAE 54
fils 53 15 15 Ve AL, B #5 & ME TR (VSS). SEBRRT, B d ORI BTG e, IRBEHFR . 4 Fi5 ik
FRIE (B2 3 R 0w BOFBE) 25 R W3 1. R1. W1, R2 Fl W2 ¥ 4R pH iy 7.55. 7.68.
6.85 1691, HF/KHE K 09847, 09822, 0.9683 F10.977 2, FHN LBl W3 2, 1~7 S £ Ay 41 LA
Pl 4215 P R TR VSS 3, Hoh 1 SR BRE B TE e, 75 RFEIRIETE, 2~6 5 BN T ASIE] LA
13 232 75 U8

£ 1 4AMSRHNEERWIET

Table 1 Main physical and chemical indicators of four types of sludge mg-L™!
15eZER TCOD SCOD Ss VSS NH;-N TN TP
R1 14 004.3 388.63 16 280 9980 26.86 35.55 0.97
Wi 13 476.3 32.10 23 900 15 240 0 1.95 1.09
R2 36 270.3 444.42 32480 18 350 36.025 48.33 1.74
w2 25 893.8 208.76 22980 15700 17.092 33.24 42.27

x2 FLWRIHISRIRME

Table 2 Experimental designed sludge dosages %
bl E 3 15 25 35 45 5% 6 75
R1. WICHAFH) 0 4 8 12 16 20 100
R1., WI(LIVSSit) 0 6.1 12.2 183 24.4 30.5 100
R2. W2(LMARET) 0 8 16 24 32 40 100
R2, W2(LIVSSit) 0 6.8 13.6 20.5 274 342 100

12 ZTWRES5HE

T G 3 5 T U8 KA TR Ak Y L YR S I AE TE IR B SR A T kAT, SCIR R E WE 1 R, R T A
2L, RIS TRARR 1.8 Lo LI IR HT, MR 3 min, DAOKER RN R ES, R
IR FE B B, AR TE EIF 2 4L, A0l R A4S, DLRORE 0, RO o R 4 1 P hi
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SCOD R FHE S MR A 1, TN RS i R 47 S8 Ak S8 A0 0 YR v, TP 2R FH Ao 6 2 B 42k 4H R 2 o0
JCEEL, SOP R AAHIR £ /LTS, NH-N RN LK 6Bk, VSS FI SS SR E k. pH R
J HACH HQ40d il %2 {72 . VFAs >R FH i1 75 8 883 75 (0 1% A3 5 .
2 #HR5iTE
2.1 TiRIKERFE SCOD Bt

15 Ve /K AR L TT LS SCODY Sk 7R o 2 Bl 4k 15 Y A2 AS [R1 42 P LU AG) X 368 1 43 5 35 e K fit
FRAb 2 2 iR o L 2(a) FDEL 2(b) B 0L, 2 FlEB 4 20 2505 U8 (R1. R2) A 2R K M 7= A 1
SCOD 7 4 Kk BNWE(E, 4350 1 118.68 mg-L™" F12 063.50 mg-L™"; B4R Wi 4 /K 45 ] i) SCOD
AL, AHJE K 2(c) WTLLE H, L SCOD/VSS WAL A 2 — 3, memE AR 4 X, H
110 mg-g ™o BEHH 2 Pl 43 B J5 A 75 U 71 it 7 R A 255 SR AR 2 — B0

x5 (WL, W2) H SR KA 77 A= 1) SCOD ¥ 7E 55 7 R B WEfH , 4351k 1 599.88 mg-L™' il
4954.80mg-L™', Hi& 2(a) ATLAEH, 2 SHI3 S SCOD o AME I PAEES 4 K, 23524 1196.80 mg-L™
1124840 mg'L'; 451 SCOD f KA BMAESH 5K, N 1260257 mgL'; 55, 6 5HMT5H
SCOD fg KAE I BRAESE 7 K, 2051k 1443.68. 1493.96 F11599.88 mg L', i %5 Fl 4% ¥5 I L4l Y
B, AL AT LAKE i SCOD (T th i, 38 ] LAUAE & FHL R B RAE A B ] s 5 R W1 KA AS [F] 1
&=, HE20)TLIEH, 2~7 51 SCOD fx RAA¥IFESE 7 K, I H FC Bl 5 B2 R L A1) 1) 35 i 3
J39h 243530, 2622.70, 2668.80, 3 151.00, 3423.20 14 954.80 mg-L™'. X575 i 3 U2 AU I 5%
SEARAHRL

1 SSREEREHR

Fig. 1 Schematic diagram of the test device
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W1, W2 SCOD i BN R iy 22 5, eI PR . —J5 i, W1 SEK)E s e, Hh
SN I BE e (PAM) B R3S I 1 23 6] 9 DAL SR P, 2 T 0 0 17 K T Al A 0 5 T A R o ) Al U,
M D T SCOD WY ™4 5 53— J5 i, W2 A HEARE s 1T 19 EBPR REE, 151 P A iy & 45
W1 2, KSR TR A T 38 2o Xof 75 0 v Gl A 0 200 i R Tl O T 2 602 40 L Ay 2 i ).
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2, BAEWBR2~6 SR 4, 4, 5. T TR, KEBTD AR VFAs 52 K E, 250010
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FLBEE AR 455 Je i 3s i, tHAE A4 H VEAs 3k B M4 (A A s [A] .

FERIAR B B, 15 108 P B e fidt JBURE ) 0 1 Se K fd R AL TR 5 Ak ok VFAs, BB ROV I T, 5 [
F ) R TH FE 6 4, KA IR A TR Ik AR P 0 e o fie ) JOURE B K 30 0, SRR 380 VFAs 1197 3 AR
B0 HE 3T LA WAEBRS B . RRIETei, BRI VFAs, X &R —J7
TR AT e W B R AR LG B A ALY, K AR AL TR RE AT AR s D9 —Jried, R 43 2575 e
HERAYLY S EIRE, (HE2EU8 T kIR R4S U8 b A HLY 5 577 16 H 40 i o Al
SANREWYIR, ARG A R A B K R AL E DL .
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SCOD [i] VFAs [15% 4k 2% B B3 F R S 35 Je i P BR R 1Y, s ve i R1. W1 #4740 87,
Kl 4 "I LAE 1, FERT 4d, VFAs:SCOD ¥Z#i22 K, 1R 751 VFAs:SCOD L {H — B 3 5% 8 # 53

B FAI5 I . 1~7 5 VFAs:SCOD 43 % 1E 0.40
B4, 4, 4,5, 7, 7T T RIKE KA B 035
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Ve 2 TR A o B AT R PR s LR g oy
15 U6 3 P i 0 38 0 g T K A R Ak Y R > 0I5
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R, BRI (QESRMAERR), CHEN 4 TEILBIAR & SR VFAS:SCOD HIE
SRR, RO BRI IR I 2 A LR Fig. 4 Effect of different proportions of
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WF5¢ 2 LANH,-N AT TN 5886 4 o 78 LA X Fis e IR E R B F o b, #R B T AR RR Y
NICR R XEF RL. W, B & 6(a) AT AT, 3 FASTE] 1975 U6 (1 NH;-N #5523 2 1 K
M. I HLREE R A5 Vet Fh s 38 i, NH;-N (98 m ok ok, S A7 2148 4 Kb, 1~7 %
A3 a5k 78.79. 85.97. 91.11., 94.68. 97.28. 115.32 F1 11591 mg-L ™',

XFFR2, W2, I 6b) iTH, 3FARIMISIRERHS R, WL ML RE, AFEF
R1. W12, HNH-NMEMEE K, 54K, 1~75NH-N M558 12734, 147.56,
153.53, 176.34, 206.19, 244.41 f1399.83 mg-L™'c W F R4 756 1 Z 2 i — 2036 M A W 2R 4 A,
Hit, SHERZMEAR, & BUKFRRH KA.

RS TN FZ & LUINH-N B A 7E, H & 6(c) fTE 6(d) h ol IA #, TN HA FINH;-N
AL AR FE AR A o ol 4% V5 PR 4 A A B I B T N T R A, A K Aot R 19K R L i
RPN ARG D, HAEIMARGEW N fAfr. Hib, FRTGTRAEM RN IZZEGZEATEN
BN T4~ R 55 i B2 0 I LS (%) 52 1)

25 SRKBPITENTK

TET5 VR R B Ak B e, Bl 75 U8 B0 AR A R A0 I A B AT R B W R B K S R AL TR
o QSRR K R R TR VR L T I AR 0B, SRS SR B B fr . BT LA, AR BLZ TR
SPEATRIAN IR, XFEBE AT A i, BRI, W P A R DUAR A A EERT

FE VAR X 75 Je /K ff IR AL i I 5 v, Bl 25 B B 9 28 K, AR N [R) AR B f B 5 B 00 2 19 BT
o 5 B AR ARV LR X B T A 3 2R B T R K R R AL P A Y R R B A 25 °C B, BEIRER MR E AE
55 480 3 Ik BN IEAE, M 7.65mg L' 7E 35 °CHF, 7ESS 480 A4k #IE(E, M 1523 mg L', FiE
5 SO R IR A TG T IR R K AR S 6 KETBERER U BRI N 120 mg L' F T8 R 49 18 76 75 /K Ab B
R O & BB T RGP A R ZH B RR AL, W T RSB 7, B LAXE T G 4y 8515 Je
KRR, JEAREA P IR

XFH 2 R B B s e (R, R2P BRI AL, W IR 7 AT, A4 JE TP b /& SOP, HAHEK W)
WREAR A R A L, JEEA P AN . HED AT 682t Tl w5 205 e h A PACCR & S fk4h),
T B RR AR B . XL 2 BRI 4x Y5 U8 (WL W2) BY TP, & 7(b) AT, TP A EZERT 5 d &
WiThE, RS S KIKFE(E, M 24.15mg L, WIEZHEMK. HKE 7) ATH, 2~6 5 TP YK A
FEE 12 mg L, HEAMRHBOBEMON G hE 7(d) 7T LLE H, TP Wk B 7E 28 3 K Rk 2106
5, M385.11mg-L", IWEWERELE 390 mg- L 247, K 7(c) "l A1, 2~6 5 TP [WJELE 3d )5
IrIEEEAE 431, 9.61, 16.96, 32.81, 57.50 mg-L™' 24y, 2 MRS IS e BB A B K2E5, HE
FLJFE PR W1 ORIE M AR W5 K Ab B8 )R ARG s fb 2= Bk 1220, Brllis e LA P EE; i
W2 B A F R 2 iz 17 A9 EBPR Hif S2 56 19 — Ui ath 5 Y8, H K BB R e i 2 b T Hi bR (DB 11/890-
2012)B FRAE AR MEFE 2 At 5t T Hb bR (DB 11/890-2012)A BRAE bR i ok fE, PRI, H Pt rhis iR s
ETREMBERE:, SRKBRK, FEREFMAETSET RGP RBER B, BN
P LR WBUE URE, W2 BARRE A FEREFE R .

2.6 ZESDH

75 R K A R AL 5 A 3 BURE Z2 0] R R R, (HL R I 77 AE 5 BT R R B B BRI b
SN ARG R s, [RGB R A SE 4, AR IRR G B RSCR> 2, Wik, 715 /K i
i Ak 2 I AR A4 22 Bl U A ) B RS il /0 S U Rk, RPIR #1458 &5 1) ASCOD/ATN fH . i il o0 5
J& TS VK 7™ FRAE 25 4 Rk B KA, LA 52 T 45 4 K475 8 19 ASCOD/ATN {H . H 4] 8(a)
AILVEW, 75 4 X, 3509 ASCOD/ATN fHi K, 7 9.80, MEF, T4 TS IEHH N L HI R 12.2%,
K 8(b) AT LLFE Y, 745 4 K, 3 5 ASCOD/ATN fEf K, H9.86, UL, A5 8890 He 41
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Fig. 7 Effect of different proportions of excess sludge on P element
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Synergistic hydrolysis and acidification of ReCoMag sludge and excess sludge
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Abstract ReCoMag sludge was used as the research object, two different types of excess sludge were used as
inoculated sludge, the effects of excess sludge on anaerobic hydrolysis acidification products and their yields of
ReCoMag sludge were investigated when the temperature was maintained at 30 °C. The experimental results
show that the SCOD releasing amount from mixed sludge gradually increased with the increase of inoculum
amount of excess sludge. The increase of the excess sludge inoculum amount promoted VFAs formation of
mixed sludge; acetic acid has obvious advantages among various sludge-producing VFAs, and it could promote
the accumulation of propionic acid. Mixed sludge had a fast and efficient acid-producing advantage over super-
magnetic separation and excess sludge, and the increase of the inoculum amount of excess sludge accelerated
hydrolysis acidification rate and deepened the acidification degree, but it extended the time reaching the
maximum value. When the sludge was acidified and fermented to obtain the internal carbon source, N element
release also occurred at the same time, and the more inoculation amount of excess sludge, the more obvious
above concomitant phenomenon. Comparing two types of excess sludge (W1, W2), no obvious P element
release occurred for W1 as inoculated sludge, while obvious P element release occurred for W2. Considering the
effect of excess sludge on the hydrolysis and acidification effect of ReCoMag sludge, the inoculum amounts of
12.2% W1 and 13.6% W2 with ReCoMag sludge could produce more SCOD for the system and avoid
excessively high N load.

Keywords ReCoMag sludge; excess sludges; hydrolysis acidification; internal carbon source





