‘E]ﬁ%DJ"E_ fﬁ:iﬁl*ﬁ%‘-ﬂ; %135 oM 20196 9A

Eco-Environmental Chinese Journal of Vol. 13,No.9  Sep. 2019
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

0F wEEE: EFENLESHRL

I DOI  10.12030/j.cjee.201812165 hESES X713 SCRRARRUES A

SRARLE, E L, AT, 5. U SRR X AR W R A PR S T W S []. PREE AR AR, 2019, 13(9): 2262-
2269.

ZHANG Huasheng, WANG Dianzhan, SHAO Yiqi, et al. Effect of microbial nutrient concentration on bioleaching treatment of
anaerobically digested piggery slurry[J]. Chinese Journal of Environmental Engineering, 2019, 13(9): 2262-2269.

Tl R 08 3R R R FE T A I ¥R 305 Ak B B W Y
5%

A A sk B —F R, Ral %, A
LRI CAR MY K2 Y IR R B AL 22 Bt . R 210095
2. W Ui e IR BHECA R A, BT 211505

B—1EH . AR (1992—), B, WA, BRFN . EE IS ELE . E-mail: 2015103054@njau.edu.cn
MEMEEE: SRR (1965—), B, Mt Bz, fF5cirm. BIAREYAI R IECFI . E-mail: Ixzhou@njau.edu.cn

W E RYIERCOE B TR TR R 0 B = R R (SS) R T e o e 1 — Sk BE A LK . R
FH A= 007 15 R EE S B O B R A0, R K A AR A B A AR R AR L E K, WG RS, AR TS
WAEANFWEESFFTHAEYIRA, JFERENTIREAESEMY R, BRER 11, LEsad
64tt, WIE pH. 1tk LB (SRF), RVFH 48 & & Mg KK RS bRr., 45REW . MERFEE=15¢L", H
REIRACR B B ; pHREZE 3.5 0T, SREFEE 5.0x10" mkg ' 245, Mi/K B 2RI 5 86.1%, it E 4R
WRE, HF Cu=49.5%. Zn=72.7%. W45 Y WiR Ak B R BUR D 40%~50%, &K L2 A &
(COD). &A (NH,) & . BB (TP) & & A1 SS 43 il M IR A5 BEVE W11 27 669.8, 1014.8, 582.1 127 857.1 mg-L™' f#
% 423.8~499.3, 671.4~704.0, 0.7~1.1 AlOmg L™, KERZFHE A5 98.5% . 33.8%. 99.9% F1100%, KKKEART 5
S A AL R MEE o SR AR YU R AL B TR LA R A R R

KBIE BB MAEWESRRRE; EWg; Bk EaE

Syl SRR R & R H AR K AT R, REE G R REEE, I, AT KE
FHEY. BERBANRIERESBHAEY LA NEI, BAREFNAETFUHD. BY
W [ I s 25 7 AR RV . TR & A R R R . B Jm, BB KR v, o R R Ak B
AU R RIEL, R G R AR,

HBT, MBS 5 2675 K FNE WO 5 R A1 H A A 3, (B —IRBOR B %, Horb SS J2 i
KRR R, I, AR A A b BT 5 22 S W] gt 5 BR SSo AR W 1= 02 — R T4
AW B, R R BE BRI AL AT B e B EOR o AR SR, R HOR A TR TS R UG
B AT B Pe TR K, A JE s g R S E R R AR e E N, E R I ESR
M A BRUS AR S AR AT LA RS e /285 th i SS, WiBRE AR, R R, SRR,
7 H. 28 B 73 B AR AR PR DF (% KRR T 60%) 1T HI T 5% P A b B0
I BHEA: 2018-12-24; RAHHA: 2019-03-22
EEWE: ERARBFEESFEHHE (21637003)


mailto:2015103054@njau.edu.cn
mailto:2015103054@njau.edu.cn

59 TRABLESE . TR SRR BE X A M R A R S T W 5 ) 2263

St FREHIB R AR B 4T, MR RER . ik, AU %5 T N6 E
B8RRI A= Y IR A BB IR W B, JFE ST pH, HBH . RUFE &R & & LU JEKIK
FRAEE bR, VISR R A A B S S S 2%

1 MP5F%
1.1 SLIEEFR

Wmw . WHTLH s 0 X R mAE Y, 2SR T E RN T, #EiEAEKe
HRE A CSTR KA K BEREN , R KEE 60 do BRI 37730 W ST BRI 2 e AR #EA P o, 25 SR g 1,
I HACE T 4 °C VKFEORAE, (R 25 85 KM B 2 & [0 3%,

®1 BEHBROERBEUMR

Table 1 Basic physicochemical properties of anaerobically digested piggery slurry

pH  &E%/% SS/%  COD/(mg-L™) NH,/(mg-L™") TP/(mg-L™") SRF/(m-kg ™) Cu/(mg-kg™) Zn/(mg-kg ™)

7.67 5.6 5.2 51 650.3 18942 1 086.5 1x10" 967.2 1.809.4
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Fig. 1 Nutrient concentration effect on pH of bioleached ADPS in successive multi-batch trials
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Fig. 2 Nutrient concentration effect on SRF of bioleached ADPS in successive multi-batch trials
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Table2 COD, NH,, TP and SS content of filtered water after bioleaching

EIRIERE (g L) COD/(mg-L™) NH,/(mg-L™") TP/(mg-L™) SS/(mg'L™)
10 4238 671.4 1.1 0
15 453.4 691.8 0.7 0
20 499.3 704.0 1.0 0
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Table 3 Leaching percentages of Cu and Zn heavy metals in sludge cake after bioleaching

Cu Zn
HFANKIE (L) — , — :
WhFRRT(mg ke ) AMFER/mgkg)  BF/L  AFEAT(mgke)  ARMUR/(mgkg!)  BHIR/%
10 967.2 966.5 0.07 1809.4 17043 5.8
15 967.2 488.9 495 1809.4 493.2 72.7
20 967.2 280.1 71.0 1809.4 3123 82.7
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Abstract  The anaerobically digested piggery slurry (ADPS) is a kind of organic wastewater with high
suspended solids (SS) concentration and pollutant load discharged from large-scale pig farm biogas project. The
complete solid-liquid separation through bioleaching conditioning followed by diaphragm pressure filter is of
significance in ADPS biological purification. The bioleaching conditioning of ADPS with addition of different
concentrations of microbial nutrient were performed through the flask-shaking experiment. Acidic already-
bioleached ADPS was taken as an inoculum for next batch bioleaching experiment with the recycling ratio of
1:1, and the corresponding recycling was conducted for successive six batches. The pH, specific resistance to
filtration (SRF), heavy metal content in bioleached cake, and water quality indexes were measured. The results
showed that when the concentration of microbial nutrient was =15 g-L™', and good and stable bioleaching effect
was achieved as following: the pH value and the SRF of bioleached ADPS could drop below 3.5 and about
5.0x10" m-kg™, respectively, and their dewaterability could increase by 86.1%. Under such a condition, the
leaching percentages of Cu and Zn of the sludge-borne heavy metals were above 49.5% and 72.7%, respectively.
After bioleaching treatment, the ADPS volume decreased by 40%~50%. The chemical oxygen demand (COD)
content, ammonia nitrogen (NH;) content, total phosphorus (TP) content and SS of the filtered water could
decrease to 423.8~499.3, 671.4~704, 0.7~1.1 and 0 mg-L™" from the initial 27 669.8, 1 014.8, 582.1 and
27 857.1 mg-L™", and the corresponding highest removal rates could reach 98.5%, 33.8%, 99.8% and 100%,
respectively, which greatly reduced the difficulty in subsequent biochemical treatment. Therefore, bioleaching
conditioning for ADPS has a good application prospect.

Keywords anaerobically digested piggery slurry; microbial nutrient concentration; bioleaching; dewaterability;
heavy metal
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