55 s WS TIESFIR % 14% % 289 2020% 2 A

Eco-Environmental Chinese Journal of Vol. 14, No.2  Feb. 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

S wERE . EREWES R

1 DOI  10.12030/j.cjee.201904073 hESES X592 SCRRARRUES A

FE T, AL, BOKEE, A5 1585 M A A R C LU IG5 DR AR A 15 08 Hh 2 105 s L BRSRE B ARV (R 520 [ ], RS T
AR, 2020, 14(2): 535-544.

TANG Taotao, LI Jiang, LUO Shuiting, et al. Effect of different ratio of sludge to glucose combined with anaerobic co-digestion
on polycyclic aromatic hydrocarbons removal efficiency and bacterial community in sludge[J]. Chinese Journal of
Environmental Engineering, 2020, 14(2): 535-544.

15 V65 30 & 0 A [F) c bL 3R & IR R AL X {5 e b 2
P17 H 25 B A3 RE I 2 e A 95 A 52 Wi
AR, ETI ok B R ZRAE A G

LS M K2 W IR 538 TR 22 B¢, StFH 550025
2. WL R AL 5 TR, B 310027

B—AEH . W (1994—), W, WHAFsEA . AR5 AHLIE 48], E-mail: 1398455709@qq.com
SEAEEH : UL (1982—), B, Wit MIEEz. R T A AL QAN Kl . E-mail: jli82@gzu.edu.cn

8 OF o Hris e S A A R C L AT R G DRI A X S U8 Hh 22 5 5 (PAHS) 25 BRZBRE K AN TR VR 1 B
Wi, FEFR (35+1) °C AR METN DA U o 4 0 1 75 U8 R 80T A S X BR(CK), WFSE T I R T T 5 A R R [R) A
B A B (% v R A (VS) BREE ) 4090 R 1:0.1, 1:0.3 F1 1:0.5 Xt PAHs 25 B 4% A S 40 T BE TR IO 52 o 45 SR &
B, 2 A S0 R BN 0T R — 2P B2 PAHs IR RE T . P1SEIR A (VSys g 0 VSypam=1:0.1) X I AL 75 e
YPAHSs 1) 25 bR 8 J7 fcii 5 B A 38 6 ) 35 1] (60.56+8.10)%; L& 43 it ik PAHS(=4 3R I W fife o 26 1 8 i 11K 40
F i PAHs(2~3 ¥5)(P<0.05) ZRIT (a) B, J . ARIf (b) % B AITR I (k) 96 B0 - 359 [ it ol SR 3 K F 62%; T R
I () 1Y F i A 1] (59.60+14.05)% . WAL, ffi ] 16S rRNA Fi AR, AT 1k 15 8 rh 40 i i v R B, s U o
TN A, A] B8 i 2 BE Actinobacteria. Bacteroidetes vadin HA17 . Spirochaetes. Planctomycetes Fl norank f
Anaerolineaceae W RFI A, T HE & 15 U8 Hh PAHs A9 K BREE ST o

XEIR 5l BARENL; AFEL; 230055, WINHE

WPV VAR R T5 K A B/ R ™Y, H™ AR 2017 4F 2 ik 4.328x107 ¢ (A& K 3 80%
TOW, H AR PR 2 AT AT (5 5 oK Ak BT R IS AT 2 0 I 60%%7, Hi T £ 38 05 42 (polycyclic aromatic
hydrocarbons, PAHs) H- A7 #AK A9 35 fff Mk R & 97 B/ /K r Be = 8k, L, FEis Kb B FE v,
PAHs %5 5 W i 236 M5 e 19, BUSR PAHSs 7R 15 /K A Bt A8 b i K BR R AR 1A ) 90%, HiR T B &1
B K FRAE 2 115 PAHs RAETEIE M5 e P, AR 4E MENG 45 X 4o 25 14 47 (8] 3% 1B 75 U h A HLis §e
Wrg i, Ti50 T 16 F PAHs(YPAHs) % &4 0.1x10°~17x10° pg-kg ™', -3 & 0 159 pgkg™'s
I, WEHEE RS A R ERAA IR, T H RS A KT g i AR PR A T A g 4 R
W, B, F4ER S5I5RAAEARE T FETHCA R Y R fE iF 15 U6 rh Y PAHs Ffff, R
I EHEA: 2019-04-11; RAHEHA: 2019-06-07

EEWE: EEARR¥EESFEREETEIIAE (51508120); 504 %8 & F = KB KRR AA ZFITRTH A E KY 7
[2017]060); S A FBHE TR H (@ BHE A6l [2019]1079)
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AT IK E] 29.86%~51.33% 1 14.82%~20.75%"", AL UL, FEFFXT PAHs ({2 ERE 1o TEF4E R . 1M
4l CHANDRA %" 481t , —28% WARY) ONE . Bk KR MRS 4R . B4R R
TR SN 25%~44.3% . 30%~50% F1 10%~21%. Hh, G4 ZFETF % ZEREFMETES
KSR AT, T R AR W 0 AR KRR U . R, S T RS FE AR 4 R O LI R S U
PAHs BYREFEALH], 1T A RS FFAEF 4 28 09 25 BEK A 7= ) 3 2 0 o S 3L 5

AW I VL A R B BT, WSS IR S A B AE A [RTTEC LT B A DR 48T Ak TS Ué Hh PAHS
BREge LA A REE 52, IR B AERC L, SHIRA T RS ML 4 2% 575 AT 1A IR I 1k
iF FEH PAHSs (Y B R HL I S22 FBo R 30
1 MR57F%

1.1 SEIEiSiR

S IG PR AT B B T Mg K Ab B #1 LWSEFPPAHs S8
(SBR hb I%) W g o p TS e, AR SRR R Table 1 Concentration of PAHs in experimental sludge
th, FFREAR K 100 H (0.15 mm) B 5 0 2E 17 Tt 34 fk WS PAHs# it/(ugkg ")
SEUE, DA EBRTS Ve ) R EUR A o T e B % NaP 41.72+12.89
&, HEDE B, Ak EHREET 4 C & Ace 5.72+0.14
KFE, BRAEH . TEEEAIRE (US EPA) A s 4 Acy 14.95:0.88
A W Se =i ) 16 #F PAHs A5 Fir H 56 v Flu 114.1449.46
95 Je VK 5 13 B PAHs, H.y5 e PAHs LA 3 Phe 669.85+52.13
3~4¥F PAHs A E, HEBEWE 1 PR, il Ant 43.57+4.42
1.2 EWFHEE 3 Fluo 447.67+77.75
SCER AR A4, R4 24 7L BIREH i Pyr 89.70+2.40
RN A% o S g A AR S L, R HFH(a) BaA 85.21435.81
M FE, FERIREE R (35+1) C MfEIR FE 8K i Chry 345.26+27.93
PEAT ORI s PR S5 A AR R K, oI HI(0)Je BbF 299.71:649.09
o B ST m R g R AR A 13 T AT Ve AE A HIF (R BKF 582.88+337.19
FeFE e, ZJE A R 10%(500 mL) £ @t BaP 305.56+117.10
ERHMER, LUGERIEA AT 5%(250 mL) JAPAHSs SPAHSs 3 116.06:454.23

Bemis e, R SRS e . FEBMIE e
R, W RV AR IR N,, PREFRON g TIREVIRAS o 25 1 4 T SEH (CK);s 25 2 9% VS,
VSyam=1:0.1 BN AT A BE (P1); 45 3 4% VSyioye: VSyyayp=1:0.3 BEMA Z BE (P2); 5 4 4 ¥ VSyy:
VSam=1:0.5 BN 25 0% (P3). &I 7d, BN % A5 U8, 05 U PAHSs /9 7% &8
b, 10 %K SRS 70 RAGIHALTS IR, 40 BTt AE MR I5 254
1.3 HSoH

AT R Ve R TS, BREE 100 H i, #ECORAFE . FRERZY 5.0 g i Fii5 e, DLW ke h
PRHBGH, KA 24 he RAWARE, F Agilent GC6890N/5973C < A {31 -5 1% 1 I AL X 13 F
PAHs (5% f 1t $EA7 22 5t 5017 o

T AL TS VEARE A ¥ VR 5 2R 4T 16S rRNA =@ it Y, SCg e 1 96 35 AR W B2 25 BB A BR A W] 58
A%, #E Nlumina 23 7] fY MiseqPE300 “F- 5 | 5 i #7 -
14 REEHSERERIE

W EAE L S EINAR . FEBUINAR . AE S P AT RS IR SRS 2R 0k S5 43 B o AR AT T
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s, FEMTEE AR B, 2 E AR 16 # PAHs A5 #EAE 5 A BICR R 51.73%~
127.00%, FE JFHNAR 9 F- 247 (8105 R R 51.869%~120.53%., [ R 45 75 ) NAP-d8. ACE-d10. PHE-d10,
CHR-d12 1 PERY-d12 & [a] it 2 43 51l hy (61.85+23.88)% . (95.68+22.59)% . (95.22+32.07)%. (103.53+
46.45)% 1 (62.16£22.78)% ., &1 2 R* 4 0.990~0.999, 47 /& 2E = 7 T Bk .
1.5 HELEBSSHIT

S5 H0H >K FH Microsoft Office Excel 2016 #4714 B A 4341, A H Origin 9 #E47/EE . LIS R
 PAHs 45 5% B 75 25 (One-way ANOVA)(P<0.05) #4740 875 Ak e I i 2635 =7
5 (www.i-sanger.com) $EAT KT A 434, 0 8 A7 880F 9 94 AL =97% 14 17 51 U3 28 [l — 43 45 4R 1R
JG (OTU), HE LM E, 4 H 5 B (Venn), BEIEL5HFEAR 8145 . PAHSs [ M i B8 7 ik
W (1)s
_ Sex—Sa)
A : R PAHs FEMFHE A So ARSI ML M AR5 R h I 2 A5 R & & So AU
ARSI AE AT e B 2 AT R

R x 100% (1)

2 HBREQH
_ W2 N33k 4% S5 7243 PAHs

2.1 HEEXN SR AEIRY PAHs B AR 8000 -

P 1 A IR R IR Ak 75 U2 o PAHS 5 6000
(AR BL, 45 2902y PAHS W 3 627.62~ LT
8 039.89 pg-kg'(CK). 1 966.59~3 364.01 pg-kg "]
(P1). 2 299.60~4 021.82 pg-kg™'(P2) fil 2 248.19~ g 200 L
4564.46 pg-kg'(P3). AT UL, AIHEAY TR NG £
242 V5 38 T Y PAHSs (IFE (P<0.05)(E] 1). 3 T
W, P1SEES 4 X 2~5 3R K Y PAHSs 1 B i BE 0
iy, HCPEARE AR AT IAE] (36.08+9.88)% . (56.26+ o
11.31)%. (63.36+8.19)% . (59.60+£14.05)% . (60.56+ VE: /NGB RE S RIPAHS 5 . % (P<0.05).
8.10)%. HIIL A WL, PAHs [ 2R fig 1 9 K B B 1 HLSIES PAHs FIRE
%%ﬁﬂiﬁﬂﬁﬂ@i BT, 53 3w R N Fig. 1 Concentration of PAHs in digested sludge

YN0 T o R R Y AR TS v, A W A B 0 sy, AT R B R G RCE T BE
M TRl DUE 45 SR 2 rh 4 3R PAHS 1Y R fif 332 18y dc s, T 2 24 PAHS (1) 4 fiff 3 3R 541K
Hrfr, 4 35 PAHs BV SR R 2 KT 50%.
22 BEEHEXITIRTPEAK PAHs FERRIFER

] 2 S AN [R) S 36 20 31 Ak Ul v 45 BRAR PAHS (VR B . AR, I AR O WS 0 g I 3 TS e b 4%
PR PAHSs [ 3 J& (P<0.05). 7E 2 38 PAHs ", 2% 1% [ fifk 3ok 3 156 25 4 25 00 75 n 2 1) 88 o 248 987 A A1
B P1 5256 2H W 28 B W BE 1 e, WA 3 (43.00£18.51)%. 5 CK AH L, 4% SCUedH vh s il vk B i &k
A AR (P<0.05), fHJE AR i sl AT SR AR, {GA 3 (6.08+4.30)%(P1). (4.61+4.60)%(P2). (4.56+
4.49)%(P3); X P RE A B T HFFE 5 U8 T 0 v B Ik, AT 5 B0 4G 0 X 1) AR HE R AR . H
L 2(b) AIHT, FAGHECTIE . BURZE B B MR HEBE ) (P<0.05). Hirr, 2% B ST X5 [ A R 22 3
KT 50%; 0 JE A4 B it 18R K (56.01£11.47)%(P1). (45.48+12.78)%(P2) Fil (46.65+11.71)%(P3); )
R i 1 SR Ol (40.81x16.11)%(P1). (36.78+16.56)%(P2) Fil (36.96£15.96)%(P3). W W., JEAY Z:BRAE J1HH
WO T, XATRESE T ETE K T B BE AR, R G T A A U DT S B A o
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Fig. 2 Concentration of monomeric PAHs in digested sludge

(Y B3 ik HE 1055 oAb, MCNALLY S5V s R W], FEZMAEIAE 2T, Z8 0T LAGE i JE A
il o PRI, S 00 A R R T A

5K 53+ i & PAHs(2~3 ¥F) AN [Al, 46 %G B8 % 55 43 B i PAHs(=4 20) (42 2F/E o0 2%
(P<0.05). 7£ 4 ¥ PAHs ", HOAR 0N EE MR R A FH A 55, (R R BORAXT R E . S
6], A AR 05 0EHE AT (a) . . RTF (b) BRI (k) 28 BN R, T B i i 3 8 R
F 50%., Hrb, P1SZEGZAXITEI () B, JE . AT (b) DEEAITEI: (k) 2 B R R Y KT 62%.
W AR, 2 U g 2 RS TR T R IT (a) BB R R, LR i R T 3K 21 (59.60+14.05)%
(P1). (46.05+£23.94)%(P2) Fl1 (44.21£26.06)%(P3). T i5 U 8w PE PAHs 20 4~6 ¥4 PAHs, {H7F
SCE TSP R & B 6 R PAHs. (MU, BUEYE PAHs #8 4~5 B350 . LA WL, % VSip: VSiam—
1:0.1 7 B3 1] 75 U8 T 8 D00 46 26 00 A AN AR R M (2 0 55 49 F 03 & PAHs IO REARE , I L3 i 3R I Ak 21

e ®2 BREFFIGH
23 MERIERBAESH Table 2 Sequence statistics of each sample
TEARWS I D, & S MR Gt B4R JFSIMUR%  OTUAS  Shannon  Simpson
iR 20 XF 4 SEE A A TS Ve b A Y CK 35232 1301 5.28 0.017
B A 60 BT AR, 75 AT BT P 2928 1455 SSL 0030
1t 123 056 45, H v P2 526 4 b oA RO A B P2 29 114 1 408 5.49 0.023

A, H29114 %, CK SERAPHBTFIIRS . K 3 29482 1311 497 o003




o JEEESE . 15U AN RIC LUK S AR A XS U 22 R 07 R 25 BRI RE M AR TR R 539

35232 %o KX LTI LA 97% M AHALEAE S — > Bt ok 4 43, #E4T OTU (operational taxonomic unit)
AT, AT 5475 BN (OTU), Horfr, P1SCI41Y OTU %08 W /& T P2 1 P3,
T84~ OTU AT XF WA F Ay R EEN, Dk, P1SCE A h i AR = T P2 M P3. AT UL, Pifi 5
PRES I 3G, A TS e b U M R R R S X R A AT BEALAAE . St AR E
EAREARBOM OTU %4, 43 331545 7 4 75 %% (Shannon) 17 3% £ (Simpson) #8 %, PAdEAT ZREVE 0 HT .
FH T Shannon 5§ (" F1 Simpson $i§ %" 8 [z WeAE & b (A= D BE T 10 Z2 060 B2 R L BE VR Th A A
& FE A A A A EE ) 2, H Shannon $5 B8 K, Simpson 8 B0k /1y, WU SR BHAE 5 A ) Aok R
A, i Shannon $5 X A1 Simpson 5243 ] B LA HiH L5 e ai e 2460k . o, P1 LKA M0
YR+ e, HEEERIK,

Venn [ ] T G2 i+ #E 4 2Z 8] B 24 DL K oph
A OTU%K H , 7T DL W M b 5 R
OTU % H 240 B AHALI M B F S 1 L, ani&l 3 r
N, AN SEEG A BT A ) OTU B 4k 790 4,
Ho CK. P1. P2 I P3 454 9 OTU %k H 4 51
3. 13, 4R34 PLEE A PR Y OTU
BHEZ, BURARZRANMEME,

24 HRKSTREEDH

HRAE 7328 27 53 B 45 8 m JIRE il A0 4% 00 25 7
EER S, SRS T 2 MR HER
Hh A AT R R R 5 R BB A S A R BT A
o PR, 8 R B 7 vk BE A% UL U 5% H A
() A it ) ol 28 B B 43 2RO I 4 B, TETT . AR AKCE b, BRI Z AR PE A BLBE R 5 24
B AR R G B T 6 2 B I A TS U8 rh i 48U o3, 1 4(a) . 18] 4(c) FIET 4(e) S FF it [A] 3 T 1
7% 4 11 Bray-Curtis J2 I RIS, [ 4(b). &l 4(d). Bl 4(0) S B VR 25 M DR IEL. &) Fh
TR, 4 I o 3 R S SRR 4R BUAR S I (AP . 25 2R WoR . JHA RIS IR A SRR 42 41T 944>
ZF 365 4~

TR B, EZRAFEE (>5%) LA Proteobacteria( J& % 1), Bacteroidetes(FA ¥F 5 7).
Aminicenantes . Chloroflexi(4% 725 18 1) Ml Firmicutes(JZBEE []) R F (K 4(b)); X — 450 5 LA a0 of
B2 KLl . Proteobacteria A1 Bacteroidetes FIT i HG 0 55 J& ik 3] 17% 1 16% LA b, M5 1T RIS 4%
KIL, Aminicenantes ¢ P1 5 P2 S35 20 i AH X = BE 8%, T AE CK 5 P3 W IR, 2000 R 18.25% .
15.95%. 10.81% F1 8.35%; P15 P2 3K 41 H Proteobacteria #f %f £ B &5 T P3, 43 %A 20.18% F0l
21.05%. Bacteroidetes 1E P1 Fll P2 525 20 A XS = JEHAK, 090 04 15.80% HI 17.02%, i 1 P3 5
CK AR X F= B Ry, 3Kk 2 24.73% F1 18.96%. 1l UL, 475 e 5 4 % ¥ (9 IC L AR I, AN F T
Bacteroidetes =A<, T N3 5 45 25 M BE A2 3F Bacteroidetes 1 . WA, Bacteroidetes NS &2 42 1y
WAk &9 BA i 712, i 5K 28U T Bacteroidetes W40 75 A L) W i i 72 v 23 72 A 4% P 24
i B2, DR HEs R A ML W K % . BR Bacteroidetes 5, Firmicutes Fll Actinobacteria (i 2% 7
I"1) %F PAHs 7] Rt HA — & 1 Al R 11227, ABAEARWITE Y, Firmicutes AXF AR P3 5250 4H vh
= T CK; i Actinobacteria #8%F F £ ¥ 2 3G ¥, 435 4.54%(CK) 14 2 5.16%(P1). 7.74%(P2)
M 10.14%(P3). W WL, TEiZAKR R, Actinobacteria #X%T 3 BE (9 38 i 7T B X PAHSs [ fit B A {2 o 18
o HeAh, ARV R, FOT AR FERARAYIETS , 41 Spirochaetes . Planctomycetes . Lentisphaerae .

B3 OTUSNHFEREE
Fig. 3 Venn diagram of the OTU distribution
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DeferribacteresF Verrucomicrobia, %} PAHs., @ W ke . Jih A 75 3 f & & O f 5 B — & e
HAEM o MAEAW 5T, Planctomycetes FXF 3= FE H 0.52%(CK) 73 il 14 2 1.27%(P1). 0.97%(P2) il
0.56%(P3), 3 BH Planctomycetes ¥} 3 B i) 8 in v GE 2 2 #3758 v PAHs [%f# , {H Actinobacteria Fl
Planctomycetes'5 PAHs £ FRBE J] Z A1) 5 BA LM OC R A7 2R s #4181k .

1E 4 (K 4(d)) K F, 8 % & B LA norank p Aminicenates. Sphingobacteria. Actinobacteria .
Clostridia, Gammaproteobacteria. Alphaproteobacteria. Betaproteobacteria 1 Bacteroidetes vadin HA17
i F . norank_p_Aminicenates A% = FE Fifi A % BH VS I 0 3G A0 2> P1L P2 RN P3 AR X = FE 43l
N 18.41% . 15.99% F110.81%. AN, %5 WHAS 08 ) AS [R] -t 2 5 B0 N A Hh 30 23 60 ME % A A7 L)
HA MR 10w 5= A 520, W Spirochaetes F1 Bacteroidetes vadin HA17., Spirochaetes ¥ P1 Fll
P2 SCI A P SRR, IR 1.30% A1 1.21%; TiifE CK 5 P3 ik, 43510 1.06% F10.55%.
5 Spirochaetes N7, Bacteroidetes vadin HA17 7£ P1 1 P3 HAHX F R &, 43910 4.01% Fl 4.66%;
M7 CK 5 P3 w1, Uk 3.79% 1 3.48%., VIFERIWEGE LB, Bacteroidetes vadin HA17 X MER% fift A HL
Wy B — e BB ARAE 0%, RL, Spirochaetes #11 Bacteroidetes vadin HA17 A X} 3= B %) 4 i m] 58 2
e dE35 e PAHs Y% . [RIAE, ZEARWESE T, P1 A1 P2 HL A W Betaproteobacteria %} =F i 22 7 45
IN, 53R 5.31% F15.33%; 1 CK 5 P3 f) Betaproteobacteria #AXFREE2ZE T8N, 4390 5.67% F14.51%;
Sphingobacteria 7€ CK 5 P3 W AHXT F B8 &, 408 11.63% 1 17.42%; i HE P1 A1 P2 v, AHXT
JEEAR, 230100 9.24% F110.52%. PG, HRAEAIKF-RISER, P1LAI P2 A9 40 24 s 58
i

HROGF 2 B B A A T 8 (others) J2: 41 1 76 I8 (&1 4(D) K F LA 8, 16 PLAT P2 SCER 41 v
FEXEF BB R, 43 ik 40.23% F140.01%, TfifE CK 5 P3S4l rh, Uk 35.86% F 31.87%. TEK:
WA JE T, norank p Aminicenantes y ¥ E W )/, HAE P1 A P2 AT E RS, 29k 18.41%
1 15.99%; WifE CK 5 P3 Hh, AHXS FREHAR, 2354 8.38% F110.81%. FEAWI5H, P1FIP2 5%
55 2 %) Dokdonella . Nitrospira. Stenotrophobacter. norank f Anaerolineaceae Fl Caldisericum 25 W J&
A AR 5 B 22 S8/, M AE CK M P3 SR i 22 S K. 1 Lk W g v, Stenotrophobacter Fl
norank_f Anaerolineaceae FXT 3= B 43 W 3G N, 7351 R 1.09% F1 0.69%(CK) 3 % 3.38% F12.27%(P1).
2.89% F1 1.77%(P2). 1.26% F1 1.33%(P3)., DAFEMWFFREE R E, Anaerolineaceae N REAE IR A 44
T RIS G YR, T R REH TEE PAHs V5 44 B XY, AL, norank f Anaerolineaceae
AR 2 BE B 3G I n] BE L 2 e 575 U8 b PAHs AR . [Ny, JR K- REHIRWERY], P1AIP2 S5
S S NI SR A il B - < 1 AT B U [ R ) | N R AN Rk i RSP O R N A R D e
REF BRI SN, 2S5 U85 A A M AT L 1:0.1 A1 1:0.3 IF, 1A 2 v 1 40 T 2H i o3 43
{HBEE FC A — 2D 38, A2 v 00 20 R 2E B 23 A i 2 i 8 Ak
3

1) 177 5 38 T 75 0 46 5 4 X E 0 35 42 iF PAHS IR . PI(VSy et VSyam=1:0.1) SEH2H X 2~5 FF
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Effect of different ratio of sludge to glucose combined with anaerobic co-
digestion on polycyclic aromatic hydrocarbons removal efficiency and
bacterial community in sludge
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Abstract In order to analyze the effects of the different ratio of sludge to glucose combined with anaerobic co-
digestion on the removal efficiency of polycyclic aromatic hydrocarbons (PAHs) and bacterial communities in
sludge, at medium temperature (35+1) °C, the effects of different organic matter contents (as volatile solids (VS)
mass ratio) for sludge and glucose of 1:0.1, 1:0.3 and 1:0.5 on the removal efficiency of PAHs and bacterial
community were compared with anaerobic digestion of sludge without added glucose (CK). The results showed
that the increase of glucose amount did not further improve the degradation ability of PAHs. Among them, P1
sudge VS =1:0.1) had the strongest removal ability of ) PAHs in digested sludge, and
degrading rate could reach (60.56+8.10)%. And the removal efficiency of high molecular weight PAHs (=4
ring) was significantly higher than that of the low molecular weight PAHs (2~3 rings) (P<0.05). All the average

experimental group (VS

glucose

degradation rates of benzo(a)pyrene, anthracene, benzo(b)fluoranthene and benzo(k)fluoranthene were higher
than 62%, while the degradation rate of benzo(a)pyrene reached (59.60+14.05)%. In addition, 16S rRNA
technology was used to detect the bacterial community in the digested sludge. It was found that the addition of
glucose to the sludge could enhance PAHs removal in the sludge by promoting the growth of Actinobacteria,
Bacteroidetes vadin HA17, Spirochaetes, Planctomycetes and norank f Anaerolineaceae.

Keywords sludge; anaerobic co-digestion; different ratio; PAHs; bacterial community
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