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Abstract

The HA was added to sludge containing a large amount of SRB and reacted under anaerobic condi-
tions. The results showed that HA strongly inhibited the production of H;S and sulfides by SRB.
The effect is that 80 to 200 mg/L of HA has an inhibitory effect on H2S production of more than 80%
and an inhibitory effect on sulfide production of more than 50%. HA can promote the use of SRB
for electron donors. The total utilization of SRB for 200 mg/L HA for electron donors is 97.88%,
which is 20.62% higher than that for SRB without HA. The addition of AQDS shake flask experi-

ments indirectly verified that dosing HA disrupted the SRB-reduced SO; electron transport sys-

tem and became the ultimate electron acceptor for SRB metabolism. HA has a significant inhibito-
ry effect on two key enzymes in the metabolism of SRB:APS reductase and sulfite reductase, with
inhibitory effects of 44.59% and 42.53%, respectively.
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R

A RKESRBIETE FHINHA, TEREAM FHTRERE, SRERE: HAXSRBF=AH . SHHRAYHE
SRZFIFIH] R, 80~200 mg/LETHATERXS =4 Ho S HIHI I 3 RABIL 80%, STHRALII = # i R it
50%; HABEBS R HESRBXT B -FA BRI, $hn200 mg/L HA K SRBX B 444 ()5 51 F #.597.88%,

TR BINHARISRBIRH T 20.62%; HINAQDSHIIR ML M IAE T B MHAIREL T SRBIER SO. 1)
HTAERAR, FEBCASRBIVET R & BT 524k; HAXTSRBAREHT R+ K Fifh < BFAPSE JEEEAT SO
TIRRSEA BERMHIER, HMHIBER S H744.59%F142.53%.
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1. 5|8

YRTTIG KA B AR SE G K AR BRI [, B A KRR Rk, R E s R S HA & AE &
WEw. Hrb, SRS RS HS) BN AR TR AR Fr = A i o ¥ i B2 i K S )
Jie HoS MU0 A BRI &, 1M HL 2 7™ 5 A T J R B O R, HLS I X5 /K R B A AR 3
B A R, A AR, RS K AR BRI I R AR s 1]

R /K AR BE 0 IR S AL R 8 SR, (EARAE B kB S BOCE R AR . P RS
BEINTS K AR R R AZ E I A, I Hondi s P e 45 A BR R S A AR S i I8 AT IRIFAIZEIZ T R
AV, A i BB R i R 1]

i LRIk, TEoKACBEL AT R PR REBCRAFAE R BE ORI L, Y1 EHE FOIT A T V5 K AL PR
]~ H2S GRS SR AL HI B . IRBIETE, TR A SRR A= N S R A U S5 T B SR s AR R R
IS (SRBYAE KA MEIERI[3] [4]. ET 8k, AR — MoK B RRE N —— IR (HA) ]
SRB 4 KARE LD HoS SRR A8, W70 HA Xt SRB JRAAE HyS MR, 8RS IRt
SRB [REG™ 4 HoS BUFMHIALER, DYk iiis /KA EE] 8 A H,S 42 il S i —Fhogh ik

2. RIS
2.1. LA AR

2.1.1. REFARSRERHEFRG A
TS ATFVE MRS YR B g T T KA B i o K Ye F B KK S e, 2 B TR K ] ARk
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SR JE A B S (TS VR RN IS B R A7 T 4 CUKAR T, 2 h 5 HJEIE s, 73 202 5 i e is e 4 H .

fE 1 L M mA EIR IS YE. 0.192 g ZFREN. 0.15 g R bl DL R 26 1), FHmBE 7Rl
fERARARN 1L, (R NEEFRIE 1 COD IR . pH FIBRER 2 ( SO )ik 437324 3000 mg/L. 7 i1 600
mg/L, SREFRFELEANRSL) 5 min, PAERFA L JE AL (ORP)E-300 mV 247 Kl I AR IR 26 % 4 e
JRONFEE N 150 rpm. HE N 35 CRITEIR R IR P HRFELR 7% . &B% 24 h ## B 20 min J5E1 RIS, $hnid
BN HEPERRER L, FERIMASSFRBER SRR 1 L. EE LU FEE, HESFRMP 5%
AN, GRS HoS PP e AR E A F] 800 ppm LA, 1Ay SRB YL TE M.

Table 1. Components and contents of culture medium

=1 BEFREANSREE

W WP (mg/L) W W& (mg/L)
HATTE K,HPO,3H,0 750 NaH,PO,-H,0 400
NH,H,PO, 250 Na,SO0, 88.75
WEITR CaCl,2H,0 0.1 MnCl,-4H,0 0.015
ZnSO, 7TH,0 0.1 H:BO; 0.09
CoCly-6H,0 0.06 CuCl2H,0 0.006
NiCl,*6H,0 0.009 Na;Mo0,2H,0 0.009
NaSeOs-5H,0 0.009 Na,WO42H,0 0.015

2.1.2. R AKRBHEER

A N TR K, Hd & 2E ok B W2 2.

BIG AT R R (HA) W E T HiEE BB AR A A, HA FEBREA)SE > 90%, 7T
N CoHoNOg, AHX 2T i &N 227.17, CAS 5N 1415-93-6.

Table 2. Components and contents of experimental water

F2. IWAKANREE

Hoy R (mg/L) Hoy WP (mg/L)
CaCl,2H,O 11 NaH,PO,H,O 76
NH,4CI 59 KCl 36
Na,SO, 88.75 MnCl,-4H,0 0.015
ZnSO47H,O 0.03 H;BO; 0.09
CoCly'6H,0O 0.06 CuCl,'2H,0 0.006
NiCl,'6H,0 0.009 NaMoO42H,0 0.009
NaSeO;-5H,0 0.009 Na,WO0,2H,0 0.015

2.2, REAFR

ARG A PSS . 76 500 mL LIS MR AR\ A B8 AN Z R ANV A T, RS YRR RY
MLSS 7£ 5000 mg/L 4y, 5 l B FE BRI EBEE A 0, 40, 80, 120, 160 A1 200 mg/L, i A TFE/K%E 400 mL
ZIFELE, NN THA SR AT COD RiEHI7E 150 mg/L. FFELEA N,, H 2R AN ORP FE-150
mV PAR . B PSR S8 25 d R TN 3 150 tpm. TR N 35°CHIMEIRIR AR P s 9%, #OM& IR E HA
(1 B3 oy SlEE 7% 12, 24, 36, 48 F1 60 h, FATERFRIT G, BURRETFRME, SellE H,S SRk E,
SRJG G RE FEMRE B B IR AAE R, BURE S FIE A 0.45 um SR, JEVRH T B mLY, BAPLR(TOC)
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S

g s BURE BRI HEAT BN 1 0 52 .
2.3. MEFZE

H,S SR ZiE T ADSK-4 it fb &AM FEAS IS 52 5 AR AL i 52 4 FH 5 A& DR2800 {8455 54
I TIE; TOC SKH g TOC AU g ;. NWARER ShEE IS 77 % JIg Ve na i Ik i R 5 (AP S )il JiR Bt v /7
FR30 5 % FH Ostrowskd A1 e e i) 73251 [6].
3. ER518
3.1. HA %f SRB iR SO% BIHIFIEIR

SRB 7E JRE M R 4% SOT IR 774 HyS LARBRALY), AR4E 1 1 A& 2, 800 T HA i pias
P ) HoS A B KA = 2R B B AL &G T KR EE /b, X R W] HA %F SRB i& 7 SO A 1) 5k
FIPIHIFER o B 40 mg/L HA 4b, HAWRE R HA 76N 60 h BT HyS SR A= 4 25 R I 7E 80% LA

., 200 mg/L HA [R5 R 8 /A ] T 93.14%. 40 mg/L HA XF B BALYI 7= A {0 XUR N 44.67%,
FERIREE HA IR A ZEA K, BI7E 50%LA F.
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Figure 1. H,S gas concentration in the reactor under different concentrations
of HA

B 1. FNEIRE HA TREEFT4E H,S SIRE
3.2. HA %} SRB BB FHi2 &R 9%

i Bradley 71851, HA AI{E N & BT 262 SHUEY IRAFE A L. & 3 B, #0n HA S,
IKFE N LRI HA JEFEEDL, HA GBS {2 SRB X s FAUARIFIH . H HA KRS, SRB
Xof HL A (1 5 AR FH 6 8 =7 o 4301 200 mg/L HA (19 SRB 75 V. 60 h B %o B 7~ A (17 5 R FH %6 97.88%,
FHEL AR BEIN HA 1) SRB #2155 1 20.62%. {HAZ LA SRB £38 7 SO 724 () H,S AL BT A 403k 5 Kl 5 1%
i, UL A SRB P& A HLA I 7 A 1) K B L 1 1T fE4e SRB ikl 1 HA. HLB DK HA (s 204 B -2, 6-
TR £k (anthraquio ne-2,6-disulfonnat, AQDS)IA SRB {5 e H 31T N &I, AQDS Bl & & N I#EA T A
W15 LTk AH,QDS, 7F SRB UHHE A2 AQDS JEEE 1 i & HL 132K 1E . [AEEERT T HA
PR TR, 40U T SRB FEMFA HL = A 1 s, L T s A i A R, J] SRB JREUE 5 SO;-
ST, WA 2E () HoS S AR LS BALYIIR B R [
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Figure 2. Total sulfide concentration in the reactor under different concentrations
of HA
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Figure 3. Utilization of electron donors when HA was added at different
concentrations

3. INAELKRE HA B FHERRFI R 1ER

3.3. HA X} SRB X iHid 2 < 2 BsEE R 1 0 HNSHI1E A

MRIEIA R, SRB {EIEJF SO fi e rh HL %38 A= 75 R IR B B 1

2 Eh(APS) AL R AN ARt 2

(SO IR JE, #h APS IEJFEEA SO I8 R /& SRB QT A2 i (S BEBE[8] [9]. SRB S AZ R [H]
TE R B O 3 SO TR PR, B e LR AT LRl 8 70 i m, anfsl 4. 18] 5, BOIMA IR EER HA S,

APS IG5 B Je SO & B ¥ e WA PRAR, S IS BRI S B I s N i % #0in HA Bk FERR 7, %
APS & R [ SO I JE 1 30 RCR T . Boin T HA RN 2% APS I8 R K SO IE JEEELE 12 h i
HERETERAR, R HA BFATEFTHL T SRB MHLT4£3%, SRB WIAAREREIIA B = 2 M 7 He T 354
ST HA, A SO, Wk Fd 22 Bsem; bEGIRIAWE MR, PR A, B
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Figure 4. Effect of HA at different concentrations on APS reductase enzyme
activity of SRB
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Figure 5. Effect of HA at different concentrations on SO:™ reductase enzyme
activity of SRB
B 5. TEIKE HA XF SRB B SO;™ 1T [RESEGIE IS0

4. &5t

1) HA BE% 52 2 0] SRB 14 J5 SO~ , #01 80~200 mg/L % & 1) HA Xt H,S FI 0 il 250 SR 1A 31 80% LA L,
40 mg/L HA XF S BAL Y0 P2 AL S0 R 44.67%, FLARKE HA MG Z A K, ¥ITE 50% L 1.

2) HA figfig et SRB Xf BT HLARROFI A, HA WRESB S, (23R, #0200 mg/L HA ) SRB
X AR ISR N 97.88%, HILLASIN HA 1) SRB #2175 T 20.62%. HA #EL 7 SRB & )5 SO;™ )
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HTARIE IR R, JFm AR SRB UM IR BT 3244

3) HA %f SRB I #% i PISK Stk il SOT™ & M AT APS 14 JR B S22 (M Y, HA O EE
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