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B OB OWET 3 MR AU Y LR R R 4 (microbial desalination cell, MDC), #i1 T H BH#
COD X M & /K MDC 7= i, . B3k i 52 ma s Gl A W RES 20 B, R A T AR % NH-N ) L BR ik 42 . 45 R 3R
B . FEr HEREJr T, MDC BH#K COD 4 900 mg-L™" B 4% 400 mg-L™" 5 1 400 mg L™ B B4, 7E 1000 Q [ 71 H
T, HimE ., KRR HEE ., ECFESINHN 50mvV, 291 Wm™, (15.7+0.5)%; TEMER T m, B
COD g 400 mg-L7'H}, %5 H Al 2 Ffr 55 B0 86 4, MDC A9 B R ik 18] . B £h e = |l 7 A A R 4 B oA 910.5 h,
5.15mgh'. 111%. FAH COD Al MDC i #h 2, HINH;-N /9 25 bRk 72 A M ] o B3k %3 43 NH -N 446
NO;-NJ&, @t A & /I i1k 5 A NO, FE X B 2 FH AR LA £ Bk, 4 59 K370 NH-N LINH U8 % 2 B
We, FEBPEFREE A0 NH, IR HEH o w0 A A5 SR R, K R B R (R 33.21%) ) MDC FH
W AZ O A T o B A W I e 9 A 22 S PR TR (R T2 BE O 11.78%) T S B W b i) 7~ L T e, A AL TR s
(B FFE R 14.61%) BIAFTEUER], Bi3h =i ENO-NITH 2 MW E F AT T AL IR 2L 5Bk . 7EREEh = K iRk
Fe B T2 AR R (RN 6.93%) KR AEAL TR (B FEE R 15.82%), X 02 B Eh % NO;-N PR ™ A= Fi ke
Je e I o 11 A

KHEIR AR R BESEAE K BEAR COD; A LB MR

MEsRAE I ad ferh P A R K, HOKBI R B 2% . $hEEw . WREE & . MERERR, X329
IR ERBEE S MR R o R R BE X AR WA IR HT PR, ) A% 45 A 0 12 AR X S TR K AT
AL FEN S ARG SOBEYE L B AR B Ak R AR R BRER R, X TSR IR K A LTS B
RMELBR, HBEUARE S . 2009 45, CAO &R 4R T34 Wy I SR BBt X —ME &, Rk iRk 4R
AT B RS o B AR W I R R Rl HE Yt (microbial desalination cell, MDC) £ 4t J2& 78 i A= 91 88 B o, it
(microbial fuel cell, MFC) (& Al FECA T BT R ek 1520 . B REIIE AR = Z H,
i EER: 2019-04-22; REAHEH: 2019-05-23

EEWE: TERIRABFAQIHEEH (CYB18039); T P& K Ju J K S ARk 55 2% & T PR (2019CDXYCHO0027); KK 2%
& AR L 10 (2018CDPTCG0001/48)
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FH BH B 22 460 IS 0 B 5 7 32 B 4 1 MR Sk i) — AN I B SR %, Mk Y 3 % MDC. 53 FH AR = 11
SEME A, RAVFAE Pl SR E 0 B e, RV E P, i
WKEE IR 2= By = s i, AR A VUR = AT, BTl s e 2 Rk b, 5732
gz fh, sEim AR E AR ER S WEBEER T, PIEBEE A Na il C1U4o HiliE i
BH 25 3¢ 8 B 5 B 8 1 3 e 0k A PR = AP A =2, SR BB ER M B Y. R, wp el ik = MRk
K EINH-NW AT DAAE IV E R T, it BH S 7 ac etk A BAM =, TR 2] LBk e 3R K NH;-N 1 H #9 .

Ao R, BAIRCRE G20 MDC /= i R ) Horp — S FE 2R R . 2K MDC 1 52 Frag 2R
AR ERARDT PHAR A AL # th JE 2 i MDC 7= R PR RE S a2 AT RO Y EE N E . JACOBSON % 45
W, CRREIVE R R — W BHR A MRS, X = BB 0 U e, BHRR K RN R 4 gL'
£ MEHANNA 457 (58 rh, PR IE K TRV EE R 2 gL' 78 CAO S RIS b, FH AR F
K ETRENHE ] 1.6 g L7 = F BB X L BHAR IS P AS [R] v B ) MDC 7= B 5 B Eh i 52, X 3 Ff
5L T B COD % B Rt 358 X LA, BHB COD #eA 8 2 -AH A . LUO 20 ) AE 3% 75 /K 1
S BAB W, R LAA RCEAC N TR K ka8 4T MDC, HAUR & M HAE . 9k 20 758 A9 MDC 40 3 A
TRl R K, BB COD iy 800 mg L™, H ™ HiPEge 5l FH K m . e AMRKRZUAN
TRCH R K MDC H AR b FEE K A TAIFSE 10T LA SRR R 2 7K AR Sk v TR 5 6 2 1 /K B0 A 23

AW LLTE DR B M2 T 0 R i R W R SR IR K O I R S K, BH AR IR A AR 36 V5 7K Dy ik
filt, @B CEREN, Sy HIECH I COD BAR . HAF . B 3 4~ KF (400, 900, 1400 mg-L) MY,
Hrf, 400 mg-L™' COD mJ LI ZEETR 57K COD, 900 mg-L™' COD 5 CHkIR B RN, 1400 mg-L™
COD ML 4& % COD /K, HE4E COD X MDC BS540, FAM R PyC 2= S BANRIE R, [tz
173 8 MDC, X 3 M E KT B MDC Z A #isfr - etk S it 22 5. Fnf, M5
W B, BT AR A S S AR B L I T R R S PR v R R K HRNH-N Y
FBRALIE, SRyt — 20 kb B i R SR R KBRS
1 #MR5E%
1.1 SEIAR 5

FESCgrh, AR = KA FE R T RS B X MR AR T, TR OK AL PR A K, FHAR R DA AR
TG KON SR, RSN Z e, 4r BIECH H COD Y 3 4~ JK A (400, 900, 1400 mg-L', Hirp
Img- L™ Z248=0.78 mg-L™' COD), B A PYC S SBIMIE, FIBGRCHBAEK (- 540 18.25MQ-cm),
SEEG T HAB IR Y R b s, FEK FRRAE UL 1.

F 1 REMEAKMETFISKKER

Table 1 Characteristics of anaerobic reactor effluent and domestic sewage

AKFRR EREE(INaCHT) /(g L) HSF%R/(mS-em™) COD /(mgL™) NH;-N /(mg'L™) NOj/(mgL") NOy/(mgL")  pH

PR 7K 18.93+0.02 37.9+0.1 1 995430 279.21+5.3 3.01£0.06 0.09+0.00  7.33+0.25
ARG K — — 100£1.21 33.934+0.26 1.17+0.09 0.004+0.00  7.82+0.21

Pt/C 23 S B Ha B b4 B M 8% A (W1S1005, CeTech Co., Ltd), 4% Jy 42 cm?, % A 4b 349,
T2 50, KA AE R R Z — M 20% (1) 5 VU 9 £ 4% (PTFE) FL (D-210C, DAIKIN),
A S5 (KSL-1100X-S, A MR B ARG R FD) H, 78370 C &4, #4515 min B,
BE LR AR, G242 BZMEEA . 55228, WaAn 0 mop )2 — 00 4 4k ) b 2,
4 20% 19 Pt/C f# 4L 57 (Hispec3000, JM Inc., USA). £ /K. Nafion %551 (D-520, #£1FF DuPont)
DI RSN BE R W IR — 2 LR B35 )5 IRAERR)Z — 0, ASRBT 24 h, 152|435 A9 PYC
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25 5 B M HL B AE RO o, PYC A A %2 BRMEERLEMNRESHE
RIETA A FCEE, WENLS mg'cmfz , Table 2 Concentration and dosage of the remaining treatment
R T B PUC AL I 63 me. A materials in the toner layer

U2 A BB AR A PUC 1L ) P e s ARk me ) It

LT 5 R L 2, KTk 083 52.29

12 SREESRSE NafionZh45 5 6.67 420.21
SR 3 LA R LA Y 3 % S ik K el 333 209.79

B MDC JZ 17 5, 44 th A BB R AR, 4

1R . RS R B BB L IR RIS

WO R HMR, AR 260 mL, PR ko] M R

5 5 I3 5k 5 o ] 9 S 52 BB (AMI-7001, il o

Membranes International Inc., USA) 73 &7+, [ il g Wi g % 5

W 5 I 3k = rp ) ] B B - 22 46 i (CMIL-7000, ;{f s fz b i ;53 B

Membranes International Inc., USA) 43 & FF, 4 Z H% fg;

B3 AR E o BH B L BB R R ik B (PAN 2 flk REHEET :

Y, JLERRARAR), AREHY 35 em?, R

B A 0 A b1 R O B A (W1S1005, CeTech Co., E1 =S MDC R EES

Ltd), A& m A 42 em®, H Bk 22 % B 5] Fig. 1 Schematic diagram of air-cathode MDC

L FEHH S S S BEAE (02361, VLT AR A
TCELHELH ) Bk, TR A . 3N IEEMIE LA A 5 6 mmAg kKL, H
DU 6 s s KR . PR T 5 il B G PR (852 TR MG AR, S IaTTWUR AR ),
PR 25 BB BEFE T, X PR R A T 4 S 3 -

W B SR AR 2% P T 1 6 2 L BHLA P o, FH DR B i I 4 1 B R PR R o RN 2% T IR i B0
mF, BHB S 43 A COD 7 400, 900, 1400 mg-L™" A BHAR M (LAAE G V5K Kt , @ #hn 2
PR AN BC ) LA R AR e e, R = A RS Kk, IR AR 4lik, ¥Waiik=s, Hm
B E KL, AR IR AR A o M5 R AK T S0 mV B, S BHAR M, AR SE A 14>
FEH ] AR B A B B B LA AT, ROk K A R B A DR AR e, A 2R 3 0 JR I P A i
WA 228, JRIIDI s ) 42 3 B AT IR 08 sl 2l o B4 7= e R S5 Sl s, 0 ) B 46 X6 i COD 1Y) FH
e W ke ARIE MDC £ 52 iz 17 . BT # il 3 & MDC [5: BH A% COD ARl 4, H Ay sz it bkl 5 &4 O 2
A, 34 MDC ¥ A g 517 .

1.3 WNERS FE

B2 W 2% by H A TR 0 ) % 4 R 4E %% (DAS, PISO-813u, Hongge Co. Ltd., Taiwan)ic 5%, %@
1 min jc5% 1R, IEORAEZER I, WIS FHIZ E R 1000 Q.

AL AT L= (D)

I=V/R (1)
Kb IoR% R, A; VAR A, Vi RV, Q.

R R B BT 1R LR ()

PV:IV/VA (2)
Krb: POAHRBIIRERE, Wm?; AR, A VoRREHBEE, Vi Vo EREGRAR, m',
LA IR (Rerp) BT TR LA (3)-
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Rers = [(1=10 DoV, = (1 =) DyV,] F [ 1t 3

P Re WHLTFHRIHRE; D, WHEFRE KT NaCl IR AW, mol- L' F i s o %k, Bl
96 485 C-mol™'; V, AWMERIE KPR IERTEL, V, by ¢ Bf ZIRESR IR K AR R TR, Ae

Eh 5 SRR HL 3R (FE-30K, Metter Toledo) M %€, pH 5 DO K #:0{ %% (Sensionl,
HACH Co., USA) il , COD R H P i1 5 % 4h 53 6O 11 (DRB200&DR5000, HACH Co.,
USA) Ml %, NH;-N 2R Y8 FAGR 1 40 Y66 A E , NOS-N SR & JE 6t R 58 41 70 Y66 B 32 5
14 SBEMNFHEE

i i OMEGA Soil DNA 2t 1] & £ B BH A A= P BSEAE i o B R S oK AR o b 04 99 DNA i I 48
#5149 16S rRNA ) 5'-ACTCCTACGGGAGGCAGCAG-3'Hl15'- GGACTACHVGGGTWTCTAAT-
3'338F_806R Xf# Ht ) DNA #47 PCR 414, Wl 5 77 XXk PE300, 4 it A 7 4 8 R A B4 AR 70 28
Hifr, OTU MBI BIE R 97%. il sl P il 55 th B335 AR & () 4840t
2 #HR518
2.1 [H#R COD Xt MDC /=B 14 & A9 82 1

TESNHL B A 1000 Q B 7 Z T, FHBA [F COD Ay % o TR 43 S an 1 2 firzs o it vl WL, BEAR
COD 434l 24 400, 900, 1400 mg-L™" () MDC = it JE i 77 46 B B 25 55, B ™ o Jo] B B[R] 4R I
Y0 1.5, 2.5, 5do HAh, 34 COD KT ARG e 7=l B I () D L IR AP e — 2 25 57, (A LR
WK Ay 480, 550, 520 mV. GIL FFU 45, AR HL R O AN 2 Bl FH A AT BILIS 49 ik B8 85 i 4+ 282 3%
K, TEBAMARR ARG BL T, At (4 it PR 25 2 B BE AR COD YRR i o
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iz f7tal/d B f7tal/d EfrRtal/d
(a) 400 mgL' COD (b) 900 mgL' COD (¢) 1400 mgL' COD

&2 AFEPA COD Tyt B
Fig. 2 Voltage output at different anode COD

LI AR B AT 3 AN RS L R PR I AR A i B A kT b Ty R R il 4R 5 A Ak it
2, SERANE 3 s . MK 3(a) AT, PFHAR COD B9 3 A 7K S 0 i R 3 %5 AR YR g 1,93, 2,91,
2.82 W-m>, MEHANNA %502 Jf % (1) 3 2 23 S FIf MDC S 2§76 SR K W BE Ry 20 g L 1, 77
16 227 W-m By B S % . ARBFSEH 400 mg- L™ COD F By KW F % A, {5900 mg L' 5
1400 mg-L™' COD I (1) 55 K Ty % B ek v T 2 el A9 BB . i 1 3(b) TN, 3 8 R G0 19 JT % e A
N BE 43 51 2~ 786 mV Al 81.78 Q(400 mg-L™' COD), 788 mV Al 57.96 (900 mg-L™' COD)., 790 mV Al
66.38 Q (1 400 mg'L™' COD), 7F i Hi Fe JEA AR [R] B, FEL it 1) D) 2 285 B B T R i fk ™, R4
(A AL i BE A 55 B A A A [ pe s . T 3(c) PTAT, 3 B RGP AL T 822 5%, T BH AR A AL
fEfezsr, HEZFEHEETHW COD AR, HE 3(b) ilH, 3ERFGEMIEHNETTHE 2, H
400 mg-L™" COD F A4 R 1 P4 B A8 T 900 mg-L™' COD 51 400 mg-L™' COD 4 B K . 437 5 [H 1] fig
i, PR DA AR I 15 7K Ry B A 3 sk 450 £ R AN C T Y o AE BHAK IS W VR BE AR, A B R



54 X4 P CODXMESA ™ AKMDC 7 e, | R A2 S AR K BR AT Wi v 70 pr 947

30 900 200 200
800 =400 mg - L'COD 100 { 100
o 25 700 900 mg - [-'COD e, o
g ~-1400 mg - L"'COD 5 0 ® IRgwe g o |0
S 20 S~ 600 E _j00 | BRI Bibgibg © { -100 £
< | £ 500 R ® 400 mg - L~'COD @d00mg-LCOD | 500 B
) 1.5 2 100 2 ~200 [ ¢ 900 mg-L'COD 900 mg-LCOD | =2
x 10 _EJ 300 = -300 v 1400 mg - L-'COD .V1'400mg,v1_;COD_ -300 E
* ~+-400 mg - L-'COD 500 2 _400 e & whemd Wt g0 =
S 100 L0CoD 100 Y 500 g # 1 =500
O S ob T3 ST S ST -600
0 2 4 6 8 101214 16 18 0 2 4 6 8 101214 16 18 0 2 4 6 8 1012 14 16 18
I REA - ) U /(A - ) V(A - )
(a) Thaess ik (b) M AR AL £ (c) Hutk HL SR Al 2

B 3 PRIRA[E COD T HYIh 3 2 & FAR (L Hh 2
Fig. 3 Power density and polarization curve at different anode COD

5 S AR B, R A BE 52 0 TR 0 S MR B RN, BRI A DR PN BELARI R 5K, e P TR e A
BHAE RGN G B BB, B AL ™ 5, b i e S D R B BN . i &L 3(b) ab AT LA
F|, 900 mg-L"' COD Lt 1400 mg-L™' COD T Y R4t N BH I i B/, =35 (9 B P BELAR B, {HLRT 2 Y
e RN BEEN o SN RTRES Y, PRI i, WO, Tefe b 2 20 p B ok, k4%
BN BEAE R GEN B P G A L EBOR, AT AR 8 A BEAR DGR B, v T 5 0 3 286 2 i s A R
2.2 R[EFAR COD TH) COD ERREREK ELHE

AR A% COD I ) COD 25 Bk ¢ B I 203 WLl 4. i1 8] 4(a) AT, 4 J 301 B AR G2E 7K COD 2

700 90 1600 90

—a
- 180 | & §—08 480
600 | -t [ —1 1 400 -
g N ik {70 " Stk {70
/ 1200F &
500F & &3 H7k . B 117k
~ 160 & Z 4 60 S
o 5 21000 5
s 40T 1° & 2 w0l N 1 &
£ sl {40 ® ¥ 10
8 5 S 600 8
S {30 8 O 130 3
2007 120 400 20
100 - ::0‘:: 4 10 200 | 10
0 2058 ool k] o K oo 0 0 oot %! NN 0
1 M4 A8 512 416 420 W1 M3 M6 ME9 512 4BILS
(a) 400 mg - L'COD (b) 900 mg - L"'COD
2000 20
1800 |
1600 .
400 S BT §
M 1200 F o 3
& 1000 = D 10t \
a L fii
g 800 ) o \
600 | © B S \
400 | \
200 |
0 Pa%% K NNVee NN N ::: KX 0 & J
W1 M2 454 M6 B8 410 400 900 1 400
DRt NN N i i 0 R i COD/(mg - L)
(¢) 1400 mg - L'COD (d) PSR

E 4 PHIRAE COD THyiEK, Hk COD MEREREHELCHE

Fig. 4 Influent and effluent COD, its removal rate and the average coulombic efficiency at different anode COD
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400 mg-L ' I}, COD 34 1 JH Y (65+2.8)% %A b TF3IFa5E W BE (5 16 J51151) (9 (78+2.1)%.
i & 4(b) A1, 45 R 3 BE B 2K COD i 900 mg-L™' i}, COD Z=BRF d145 1 MY (68+2.0)% & 4
TR EIREE B BE (G 12 AW 1Y (83+2.2)%. HiIE 4(c) R AN, 4 EMIBHM#E K COD 4y 1400 mg L' i},
COD EBRF 5 1 I (78+4.0)% %5 - TH 218 B Br (BB 8 JE 1) 119 (81£1.9)%. ik 2% M 1E MR,
B # MDC 1) — A48 7K J& 151 8 15 2] COD £ BR R (76.9+4.0)% . A< 52 55 W /=5 T b A Jiet I8 W] i 2
NO;-N 7¢ PH# % 48 T I ik I v, 4K T 343 COD. Hi &l 4(d) /] 1, A[A COD F 14 3R
5398 (9.540.4)% . (15.7+0.5)% Fl (13.6+0.4)% . F LT UL, BN 77 B 19 COD LB R b & i 17
FRF 6] F) 92E 4 177 AS BB 384 R 8 T A2, (HASTR] BH B COD F K 5E J& 1 Y COD 25 B % 5 - 1 ) A &%
A5, PHMUE/K COD 2l 900 mg-L™" if ) COD £ 43R 5 ¥ E RO R M L T HAL ~HHmE . &
MrIRE AT RESN , BT 01T, PR F A B B 28 1T )™ FL A W HE I A /0 VS MR, T fiff COD 2%
B FME R BAR . W& SRR R, FHRAYEE A R, ey tes,
COD EBRFZFWI ST THE, FEOReruFRE . A, HERAEYERAR, & A COD
SRR A YRR R AP G, COD KR Ttm, HEORCRK R MBS &1 COD 2
PR YITE T, (15 COD RBRRFEEM, FECRCREAR. R, & COD 2 ffi 1™ i J& 1]
B K, AEr= B YA sl B P A R £, RS RCR BT AR
2.3 [H#R COD 3 MDC Rt 2k B9 52 g

ANF FHA% COD F MDC Jii#h % i 56 5 5 o S R BRI B AN ] S(a) F1IEL 5(b) s, 3R BE YT B
F 1 gL B BER SR . el W, R B COD BB R R ¥ ] LIGA E 95% L) E, (HJBEERAH
[ (14 £ BE T 55 09 B ] 25 4R, 400, 900, 1400 mg-L™' COD T (4 i £k i [ 4 ¥ & 910.5. 1 035,
1141 h, H1/& 5(c) AT, 400, 900, 1400 mg-L™' COD T iR KK Ky 5.15, 4.51, 4.09 mg-h',
H L TT W, BHAR COD fIRES i i 6 R Ak, Wb sl R d i o 3@ i H3E =3 i i 7 R T RIOR (R AE R
7 7% K B RE BK 3 S IR B IO AR) T LA & B, 400 mg-L™' COD F A4 L T Fl R 5 1k 111%,
900 mg-L™" 5 1400 mg-L™" COD " [ HL I FH 850K W 43531 Ky 82.3% 1 63.25%. 4 B IR Il GE Ky, it
BENE RN TREEEEZBEENSBHERNILFRZmN, BE= M Na 5 CI7ER S 1EH
ToroiER B I E S ERE, MR SR TR R R, HRE SRS ZRAER
B2, WARNBEERS e IR G RS SRR B TR TR, 900mg-L™' 51400 mg- L™
COD T i 4h L B HEL U 22 AN K, (H L 7 RO AH 22 20%, W DLAE LI E ] — e i, BB e X
FREER AR5 K . FE I COD AR, VEMME g 5B B RN, HRESBRRENBBEE
LK, BEERNS, B, BEERBE, BEhueRE s . A, AR EMER, & 5@) fl
[ 5(b) M 4T L R B W AE /N, B B R T AR g, LUO &8 U™ ZEAF 58 S AR 1 v i AR 3 F S P

20 40 6 -
35+
15 30 >
r = 1 400 mgL'COD =
~ 1400 mgL'COD g 2| = 4t
i A . éb
B 10} 900 mgL'COD & 20 el COD = 51
il 15+ f;g
ﬁ -1 D]’F' L 2+
5 [400 mgL'COD 10 | £
B 400 mgL-'COD 3
5| =1
1 1 1 1 1 1 I 0 1 1 1 1 1 1 I 0
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
ZA T )/h BT /R COD/(mgL")
(a) HhJF (b) HLFHRE (c) FiEhmR

B 5 PRIRAE COD THIREZEMERE ., BSREHRIMEER

Fig. 5 Salinity, conductivity and desalination rate of desalination chamber at different anode COD
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P, MW UA U R 10 g L7 A& SR K B 3 3Rk 2 98.8% B, HNBH 1 70~220 Q | TN 250~850 Q,
PR HOR KR SR TR AT R T RE R, FEMER AR R, R R 0 B TR R S e R R
TR, FERERENE AR, BRER, BSERTHE FEBREE, HILRHKRE 5B
BENBFRER/N, BEEHWEE, BEEEREE,

24 BREBEFRMEREESH

ANFEBHME COD i #h % 5 B % A NH-N 28 A A5 B W E] 6(a) s o ARIEDV RIS T #2304 P
AR AR e b ) B0 U AR, NG 2o PH 28 7 A S S R B AR 2 b, DA T (A5 v ) B 10 % TP NHG-N
RUAEBR . (HINE 6(a) T AT, AR BHM COD ¥ B M £k 2 NH;-N ¥ B2 (138N B 23 K T I B 7 if
B8 T B0 1M % NH-N Ve B2 A 3% i, BRI 048 % 5 [ %= A NH-N 1l BB A2 AE Mg R i 5
FEARRO,

AT FH . COD T i #h = 5 B % == 59 NO;-N A £k % B0 4n &1 6(b) At 7~ , BBt al WL, K [A] BH A%
COD T B3 % MINOS-N W FE, FEHLMA S0, PR KR LT 2 80 mg L' 5 MR [ % 40 mg'L ',
e B 7 IR IR TR, B E ANH-N R sh i, i T = DO WRIE
i, RAETARNL, A TNOG-N, HAANH-N 4k2 55 2 [k . B4R % INO;S-N ¥k i /7
FERERE TSR, UNO RE| —E B FilRE)n, SHMEZRAERRKIEKEZE, EBEEHT,
NOA P (I IEH o 175 76 e B 22 30 /A, 3k 25 A NOG-N e B2 S8 T KA1, 7T /B 32 22 J2 i T NOG7E
HIGER T2 B BB, [ B ER S N n] BB & A — i R 0 RO Ak o 4% B 0 i A 3 1)
PHAR W 2 7K 5 H1 7K NH;-N 5 NO;-N ¥k IR AR KA AE . i &l 6(b) i AT A1, AS[F]FHA% COD T Bk =
AINO;-N ¥ JE IR Z R FEAE 1.0 mg L™ LA, o] LUK B8 8 B A 2= I NH;-N I K 55 1L A NOS-N. 4%
J I AR AR I, 3 IR E AINO-N R EE (R T 0.1 mg L™, LA % & NO, -N [ 52 .
BT ORFE P COD T 3 2% AYNH;-N, NO;-N 48 fb 4% . F AL, 4 1E B BH A% COD & 400 mg L™
YL R 20 B R

& 7(a) AT, 7E LSRR RN, B S AONH-N HRJE R T 35 mg L', B % NH;-N #e
M21.5mg L EFE]T 27.5mg L, A ENO-N W B AR LEFAE 1.0mg L IF, BHHE AYNH;-N
W TR AR AR AR K MR 34 mg L 2247, B 7(b) AT 40, BIAR 2 Y pH — AR5 7E 8.5 DL b, IR
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Effect of anode COD on electricity generation and desalination of mustard
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Abstract  In this study, three-chamber microbial desalination cell (MDC) of mustard wastewater was
constructed. The effects of anode chemical oxygen demand (COD) on electricity generation and desalination of
mustard production wastewater MDC were investigated. And NH,-N removal route in the desalination chamber
was analyzed through the microbial community in it. The results show that the electricity generation
performanceofMDCatanode COD concentrationof900mg-L ™' wasbetterthanatanode CODconcentrationsof400and
1 400 mg-L™". Under the loading of 1 000 Q external resistors, the output voltage, power density, and coulombic
efficiency of MDC were 550 mV, 2.91 W-m™ and (15.7+0.5)%, respectively. The desalination performance of
MDC at anode COD concentration of 400 mg-L™' was better than other two concentrations, MDC desalination
time, desalination rate, and charge transfer efficiency were 910.5 h, 5.15 mg-h™ and 111%, respectively. The
NH,;-N removal route of the desalination chamber was basically same in MDC with different anode COD
concentrations. Part of NH;-N in the desalination chamber converted to NO;-N, which was removed by its own
denitrification and the migration to the anode as NO;. Most of the remaining NH;-N migrated to the cathode as
NH,, it converted to NH; in an alkaline environment and emitted afterwards. The high-throughput sequencing
analysis indicated that the hydrolysis fermentation bacteria (total abundance of 33.21%) were the anode core
microbial community of MDC. The electrochemically active bacteria in the anode biofilm (total abundance of
11.78%) could achieve power generation of MDC. The genus of denitrifying (total abundance of 14.61%) was
detected in the anode biofilm, which proved that NO;-N in the desalination chamber could migrate to the anode
chamber and the denitrification removal occurred afterwards. The genus of Ammonia (total abundance of
6.93%) and denitrifying (total abundance of 15.82%) were detected in the water of the desalination chamber,
which was also the reason for NO3-N rapid production and its subsequent steep drop in the desalination
chamber.

Keywords  microbial desalination cell; mustard tuber production wastewater; anode COD; ammonia

nitrogen removal; microbial community
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