550 TR T IR 244R 17 5 499 2020 % 4

Eco-Environmental Chinese Journal of Vol. 17, No.4  Apr. 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

A XEER: REEPRR
- DOI 10.12030/j.cjee.202301025  FE4r2K% X703 SCHRARIRGS A

E| e

FEESR, SRR, sk L, 45, pH XF BF-MBR T 22 b B 5 50 B2 A= 1 B /K RS2 R [J]. PRI TR %440, 2023, 17(4): 1346-1354. [XUE Yurong,
ZHANG Liangchang, ZHANG Feifan, et al. Effect of pH on the treatment of high strength domestic wastewater by BE-MBR process[J]. Chinese
Journal of Environmental Engineering, 2023, 17(4): 1346-1354.]

pH X BF-MBR T.Z A ¥ 5 58 J& A 3 5 7K il 52 0

BEE R KRR RS R, HIEE LA G

1M K2R 5 U242 B, M 411105; 2. EATR LRI S o AR D B E N S =, LA 100094

W B ZRAESARRGE TR ARG YRR E K, AW S U T 55 3R 0 K IR A A s iR, B
T I 280 e S A e | 1R R T AR R TR B, LA BE-MBRT. 20 (CE# B #& B2E ) T2, biofilm-membrane
bioreactor) A HFFEXF 4, BFFE T ANFE pH 4514 F B L5 S0 10 P B8 R Bl fbah 2%, IR 8T mfbad 72 10 B T #6 1%
Mo SRR, 7 pH=6.0~7.2 N, U5 AEW) 0 4 Y BE SR A B AT i & AL AR . i E pH=6.0~6.5 I 5k R E A
T ARk r e+ s SR AR S BE pH 3% i K, RS Ak R SR AE pH 6.6 BN B dR m  BRVE SRR
i 91 R A 0 T A 4 1, T SR AR T A B T B A TR RE B LR R R IR 3.28 g AR BRI T Ak B
BORLGEA I, WL RGP i) pH AT EHEAE 6.4~6.5, LA R IL 01K 97.8%. LI EBFFR L5 ]l Z i
B RGP AT R KA R G R s AT RS

KHEIR ZEAESEMRRLS; RBEK, SR IRk

Z SR R4t (controlled ecological life support system, CELSS) 4 4 H1 Bk A= 25 Pl 7 24 5 #44)
#, RS S IEY) o ARUK S 2 A R B A R 2L T AR RN, 2 H AT 2 DA 0 i DA I 2
N2 BRINAT: 55 28 72 vp A= i R B 6] R A 880k 42 1), CELSS R 40 AR 1R R /K V5 YL s B2 K, IR
AR HEF W E S, [AWE S, AL (C/N) K, ] & 3R FE ) 58 B AR 16 IR 7K A A Ak B
T FRGEIKAE IR ) B SURIME s T3 e fAE e A g e o 8 R R e A AT ) B T R ORI
FHRY RS R R A, S BEK th A R S50 1) B8 FR 00 R IR 1A RGEREDY, A Yy ms A R i 2 4
REA N IR EE R WA &R, pH &% M2 % fL 1A (ammonia oxidizing bacteria, AOB) F1 ¥ fiff fi2
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HAR pH W T AH Ak A A% 2 T AR Y 52 e g e AR it Dy T D RGEERI ARG . b T T 2B AT
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VA A] pH 7KV 09K 01AS Ab S 36 A A AL S, B8 A Racmifb ke 53 %7, IR PPAL ik
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1 MR5R%
11 X

A5 R FH 0 144 2 Y IR 4 BF-MBR 5 4744 BF-MBR 41 & T.Z (anBF-MBR+aBF-MBR) J# 7K
AhFRE N TAWBWE PR, FEWIFEKKEE . RER N A . 458 W 4 A4l il Rk oK
L IREMGA RN A (BRI 28 30 L, EHAA R 300 mm, 5 450 mm, SR FIAF S N 4
ek BLAR 25 mm B 55T BB A OB (A A L R TH A > 500 m*m ™), SR HSMNE X PVDF 4 U411 (R
°F 6 mmx500 mm, PYARE 30 nm) 52 R S R SRR A% U K o3 B, TR G AR SN i PR TAE A SR R
fift %A (dissolved oxygen, DO) Fl pH HEATSZAF W, Il 1 pH 58 BB B A 5l . teah, 38 5
5 K F VR AL AN 7K I 9 5 7K 9745 B B ] (hydraulic retention time, HRT).

i
—  |2X
%it}x %Wmﬁ koK
JEIKOKFE PREIKFR ) TKIKF
R B K KL R ||
sk =] —— g =,] = ] =
| I | !
HoReRg] Bk £ v
Wk AR5 AR

1 anBF-MBR+aBF-MBR E/K L IBRKE T ZRIZE
Fig. 1 The schematic diagram of anBF-MBR-+aBF-MBR wastewater treatment setup

SR 1/5 R 5E FE 0 AR K (K 1 IUSRBERESEREKESRE
R iR I s A B N 5), HLHE [T CELSS £ Table 1 The composition of domestic wastewater with 1/5
)ﬁ‘ i E/ﬁ ':F' e J% Zk % il 7J( }ﬁ tl% ?ﬂ: ) 7Té FH ;}‘ﬁ ﬁ urine concentration

R W 4% 24 W T4 300 T 480 T DY,k T R ke fi it ROK Tt
%1, ARBFGE R RS G 5oL TR reiR 2em
BYETAEAG, WCAERE] A 222021 4£12 A— YekK PR RE LB 2mL
2022 4F 1 H), Bk 10 L T 4 C IR A7 5% WIS ekt 2mL
Eﬁ?ﬁ{ﬁﬁﬁ i VAR WA RRE G 2mL
12 WA VR 25 EIEMPUEE LB L) 2mL

1) pH M R fL e e R Wl e R B T BV Sl
o AR AR RARGT 45 R, AOB IR T fE TR FIERHE i
pH % 7.0~8.5. NOB % 6.0~7.5", 73 H iy 2 Aok fteL
SCELA E A4 PR AL, SO0 2 pH 2 1 i AETRBOK RO BREA20 Le

NOB (138 B[ . ik, ARSLE3EE 6.0~6.1,
6.4~6.5. 7.1~7.2 34> pH K F-, 5% pH XJ 478 S by dis BB AL PERE , JF B 4808 A IHAE TR AL, M &R
4t pH 2 HK PR AL 32 LA 3 -

S8 1 [R] 38 35 5 i KHCO, 15 W Ab 7o B3 5 9 15 4 S8 R By 7 N pH SEBGHT 8 d SR sh 1, i
KPP RZSBRBEEG, TR AW 285 HRT & (2.5£0.1) d, JFIR7E 3 4> pH K F F Ky Btia
Frocsl, Seud BYE R A N 254 DO KT 3.0 mg- L. T FEMK pH RAEXF RS vERERY R, 15
%5 26~29 K B pH=6.4~6.5 Mt VE I, 57 29 KIF 4R E A pH=6.0~6.1 B Bt . FEiafr ], MRIE45
F G T FERRR Y AL BEOK R AT GE I, TSR] pH S F T B BT o Z 3R B 4 T R R0 11 BT
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Table 2 The water quality of influent wastewater

[S1gEs

i B] Bt/d TOC/(mg L") TN/(mg-L ") NH,-N/(mg-L™") c/N

B, B, SEPRIER IR S A, S 18 744£10 8154150 . 4904200 . 0.94
AR A W B K R AR A /MBI BB E A . pH=6.4-6.5 9~16  831%15 865+50 5194300 ~ 0.96

2) A[E pH K ERE AL S 124 WF 98 . RS pH=7.1~72 1725 89250  875+50 524400 0.95
AR A HIE I BEMA LR, H5K S 2628 831+15 | 865450 5194300  0.96
pH 5 WA N X RS AL AR S, JERFSER[A] pH=6.0~6.1 29-38  954:10° 1089:50 7144200  0.88

pH & 14 F MRS fL [ 1 8 2% . AR5 L
WA R NP 2R REGWE 4 DR, FE U LEWE S ERIEIR A
Y, AR K (DL B AR L A D i R, 2K R B BILAR (total organic carbon,
TOC) W 10 S0 mg-L™"), i &5 w0 bh pH 2 R Equ i, JFRsess, SC5 ol fe o i
NN KHCO, ¥ W 4R 45 bR 1 pH,  [R] B 10 S BBV T AR it . e b vh i i A 4R 49 £ 2 mg L' DA I,
I B BRURE A 00 i 2 £R L (NO,™-N) . MEA R Eh A&l (NO, -N) 24 &L (NH,-N) 9 JoT i i 3

S G RN TR UL i R 14 3l ) 2 S O TR Bl Monod R S ST I 6 I AR VR B S ) 2
[i] 11 PR B OC R ARTE K (1) A=l ) #EATHLE SR AR,

K, 1 m

—t= InN, + N, + )
/‘lmax ﬂmax “max
K 1
f=—2InY, 4 —Y,+ )
Vmax Vinax Vmax

L N YRR R AR YRR R R . mg L5 e Ve 2090 R I R A AL
S R WA R R AL R, me (L-d) s Ko K, 23590 R 0 S0 Ak S 0T R ST il 15k 4 2 By aod 7 o 2
MFHEE, mg L m. n HHE AL,

BT ¥ IR S5 R B A IR RPN A K H R AR R UL R R TR R R LA B[] Y e K
HEMHER U,. UKBEMFERK KR U, s h#28RER ). X @)k G itE, [
AT A5 B Y5 e S A RS N RPN i K HG I A R R AR Ak R v, B T A R R 4R Tk T R R v
J3E BRI ) P SIF i PR SR AL R 1, T Al R R AL R R U KR v,

/*lmux
U, = o 3
' 3)
#max
U, = —o 4
= “)
/'lmax
Uy = 222y 5
C, ©)

e U R A T IR I A R B B R P R K L R SRR, g (e d) s U, B R A T R
W FE AT INFE] N e KRB B AR, g(gd) s U, NEBMAER KB KEER, g@d!';s ¢, MER
w35 U8 BT R MR BE L 2000 mgL', C, 4 AOB F1 NOB HJ it ¥k i, 43 %4 24 mg-L™' I 14 mg'L™;
YATEHZRE, BO.1,
1.3 MRIERER A

U4 R 7% 1 pH AT DO ¥4 5R I Tl 9 A5 il Wil 5 TOC 38 e A b S8 Ak Al 4 L 4r A W i ik ok
11 47 #F (SHIMADZU TOC-VCPH); 4 & (NH,"-N) & & i & BH & F 4 3% {¥ (Thermo Fishe Aquion,
Dionox IonPac-CS12A FH & (A3 AL) 430815 IEABAR LR & (NO, -N) Al iR th & (NO,-N) & =il 1o FH &
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T3 X (DIONEX ICS-90, TonPac-AS14 Bl & T (i) /3 #r; SR (OH). BRI (CO,>) Mtk R
FAR (HCO;) 7 12 >R A7 7 18 iR Kl 43 #r . & G LA (total inorganic nitrogen, TIN) &4 o~ & A .
AR Eh A AAE R Eh A & B2 AR NI A K P S /S SR HLA WA o s SR
Shy - A L K i A R A 2SR 2 R R T

WLAE) 43 b s U7 B & (free ammonia, FA) fll 0 e Tl i ] pi= 1060
Ui B A PR (free nitrous acid, FNA) Jii i ¥ i 3301 6.4~6.5 | 7.1~72 ﬁ% y 6061 Tg49
24 DOWNING 45 BF 524 1 0148 A 01, = ¢ \\ Jsoo 2
\ ~ . B o0

2 #ERE5WL s ‘ *ng
21 pHNEBEEFRKFAMUMED 2 wop ] oo =
A @ 100 F /*‘*** Lo ‘5

2 B TN [ pH R 4 465 5 2 sof : s
TOC H % 4k 15 58 . 41 T 2(a) 1 FE1 2(b) JF 7% & ot ey 00
U R G pH R AR AR, K R NO, N SO0 TS 10 15 20 25 30 35 40
NH,-N Jit & ¥ B DL s A R & th BLAE TS [ ) %%H/ﬂ;/;gﬁﬁk
M & T 5 e A8 {3, B A28 {6 iR B2 Bl S }

) —=—TIN ' ——NO_-NILfi] ——NO, Nl

pH MR INTATHE JC . 7 pH=6.4~6.5 I Y B:, 2 Vool '*
A - 3 4 T A0 SR RS 1k 3643 ) 97.8% N A IR S SR
1 100%. 4 pH=7.1~7.2 i} , T30 NO,-N 3# ik u Y \*v A o e, oo
LI, RERLERITEE c0.5%, Wusrt | F T ntb el e
WP RGeh NOB IEHEZEIN, xSk o W oor Ll 1 8
BIBFSAE AL, A5 AR, NO;NAE 2 eof Y * |
PEREAF LIRS, PR 2 93.9%, 500 - _(./ \/
pH I 25 6.0~6.1 i, Hi 7K NH, N A7 4 00 5 ol | e e I
i J5 TR, BasE 5 Kk NHENIET 5 ol | S T2 |y 06 |
mg'L", NO,-NHEAN 0, 1% B i AL 1L o e e
IR A H) 99.3% ., AR A R K b B (b) LR R ALR
H Fl & 4t (wastewater treatment and reuse 2 —=—TOC ——TOCKER% |
system, WTRS) 4b FH 1/10 JR 35 5t & v i 1 A5 42, J SV PPV ST ou I
CELSS RAUEN A, LARHI, pH FtE  _ osp s
6.5~7.0 i, HUKNH, N REASEIRT 20mg L, 7 At /\ A -
NOSNMET e, RewsA LAt £ A e
FACRRRIEE L, A2 BT I R, X

K 2(c) AR I pH FHE bk Toc s = | e 2
RSB % BB KT TOC R IE S ol © i 1%
F20 mg' L, TOC % B ¥k 5] 97% L |, B | Gass | Tz | 6o
Vi pH Xt 48 & 48 TOC 14 22 15 2 G W] 1 5% 70 5 10 15 20 25 30 35 40 0
Wi, X 55 NIU 2608 98 R[] pH T 448 50k, Bl /d

(c) 4 K P TOCAEfL AR 1L

5 YAk B vy £ R K B0 1R RE IR I 145 2R —
ELy ﬂ#/\é‘ i3 J L\bﬁ{;
. FA ﬂEHEFNA Ei {;&E,___’Iﬁ ARAMALHERE V) Fig.2 Variations of water quality of aBF-MBR effluent at
A, o R B B GR — K T S ] AOB different pHs

2 A[E pH FHFEHKRELIFER
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I NOB B P, FLS I3 9 9 40 411 40 ) L 0 ——FA A

A1, ANTHONISEN 25 20 fF 5% 25 B % i O&ﬁmgzjjﬁQEEEJ

FA Xf NOB i 1l ] 53 5 # 2 0.1~1.0 mg-L™, ool \ g 102

X AOB Hy 1l il it 4 #e 2 10~150 mg-L. 2 oul : / ™G

FNA XF NOB [y #l fill it & ¥ JE Oy 0.011~0.07 E &\_ fois 2

mgL, % AOB K Rk By 042~172 £ s A\ /J& e

me LB A S R R PA ] [ /\ 1

FIFNA Ji 5, 75 R R pH T 4 4 R 46 L / / LA {oos

fFA. FNA RIRIREAS (L, 0 3 BT ed N Y/ NS
w3 Fr~, & pH=6.4~6.5 By B 11 LA TS T 0 1520 250 30 35 40

&pHﬂlq2MEﬁmﬁ’%%ﬁgL$FA%&: & 3 xmpﬁm&ﬂ%;Z;FAlmAﬁimgﬁw
R ?‘t 2 0110 mg-Lil , FERR Fig. 3 FA and FNA concentrations in aBF—l\;[BR under
H NOB 15 M3z 204, DT HS 30 A 2 5 1 different pH conditions
M ETE, {3 FNA 0T & I R 38 2DE AR
14K F . CIUDAD %P (i 8 32 B, pH (19 T+ FA B sk B 7, dE im0 il NOB 6 4,
iR ER AR R . Y pH IR 6.0~6.1 I, 4% RS FA FIFNA i vk B R IK, 48 R G0
T PERE R &2 R4, 16 B A S 56 7K S A9 FA X NOB-A9 I il 7 F & vl 3% A9 . FAN 26 B JF J2 i FA X}
NOB i 310 il /5 8 95 45 S 2 B, NOB AE 5385 W FA B3], HETE 36.06~50.66 mg-L™" (1 7 i &2 Uk
FE A PR R
2.2 AN[E pHIKFEWFEKEN HE

W e ARS8 T ORI pH A FaF S N s TP s TS R e Ak sl 1 2E, & pHIR R AR
Jo R B AR N 4 B o H IR 4(a) BT LUB H L TEANTR] pH 44 3R o) i 20 0 vk B AT IR
KA IG T EE VR SO mg- L', d B 1 V5 e b A AR B W BTHE A, S B0 K b AT R
R, B RN BRI . 7E pH oA 72200 (R R P R e E A AE S, Hk b pH=
79401 (R &, Mi7E 2 AR PR R 20 i iR B 1%, #0280 BERA B M SR 5 A ) Pl ik . X5
WANG 224 (i 57 25 AL, HLE R AE pH=7.5 I iAok, i I&] 4(b) AT %0, el e i e 5 T 1
RS ER AR R, TR R RS R B AE S5 WX & R e . ALBINA S5 25 ByfF 53 v 45 2] 1 AR AL
A, Hrh pH=7.240.1 B F AT 78 5 B ] 9 58 B NO,-N 484k, X 5 K 2(a) B (9 B: 0 4%
R R — 8, H & 4(c) T RI A K, pH=7.2+0.1 {K Z A NO, -N & s S e, iy i i
NOB 7£ §3 0l 2500 TG A . sk T 452 B AFFe 25 R B, 24 pH=7.0 B NOB 17 14 £ 55 o

35 20, _ )
——pH=6.1+0.1 —pH=6.1+0.1 120 1 ——pH=6.120.1
30T = pH=6.620.1 16| —=—PH=6.6+0.1 110 | ——PH=6.620.1
Toast ~ o7 . pH=72+0.1 _ — pH=7.2+0.1
p 5 ——pH=7.9:0.1 % 100 | —pH=7.9:0.1
sn 20 12+
é én %o 90 t
z W z 8 S so0f
&o1or N 7
E o 4r o 70t
5 ——pH=7.2+0.1 Z > ol
o | = PH=7.9+0.1 ol
P S ——— R —— solr— o o . L
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 1012 14 16
fisf &) /h mif il /h i fAl/h
(a) NH,-NJi e Ji (b) NO,-NJFT ik Ji (c) NO-NJFi it ife Jif

B4 7[E pH A ZEH NH,-N. NO,-N #1 NO,-N R £ K E T 1L ih 2k &
Fig. 4 Variations of NH,"-N; NO,-N and NO;-N concentrations in different pH system
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FEAE R AR v, A A R T R Y O R DA R W A TR AR R i R R U
R Y 56 & 0T Monod 7 RE SR AP, R (). X @ #ATME, A IA S R E 5
o I (3). K @) A= (5) AN E pH F 2 A AL R A R E AL I B 3 1 28, AR I
FIME A, HBEEE R, £ pH KR RIS BB A3k 0.96 LA |, W] Monod 5l J) = 5 12
B AR L7 1t 5 3R AR SC I S 0L 2 P R TS DR I AR R . X A R R A T A R AR AU TR
FWEE pH W TR MG N, LERRPE SR 0F T 45 3 12 S8l i R T RRvE 550, SRWIBIME IR 5 AR T2
= AOB 1% PRI iff 20 A Ak i 72 . WANG 5P i 52 25 SR A5 8 7 [FIFE A 3. fh 3R 4 W] 50,
NOB % VETE pH 4 6.6+0.1 I 15 B 5 7, I NOB it K F 38 K s 3.0 0.829 d, B3 Al o2 il 4
FEREAL , I (E 5 8O S5 A I 58 45 SR AR P,

FHE AT DL, A SO S8 S B 4% P R A5 1Y AOB 3 B pH & 7.8~8.0, NOB H03& FL pH M 6.4~6.7; 4
REELHARN BT, SRR, BN pH &M 6.6£0.1; 4 R 402058 i j f2
Al A A 58 OB AL, WAL pH 4548 R 7.9+0.1,

4o = PH=0.10.1 =11.303 11n\+0.386 89N+26.844 88 4 pHZ6.140.1 ~5.261 78I0N-0.042 TIN-19.069 4
» PH=6.620.1 1=0.441 7InN-0.058 32N+0.150 41 130 pH=6.640.1 11992 93InN—0.008 62N~7.625 §
35 |- « PH=7.220.1£=0.030 4In¥-0.023 917+0.440 85 {20 ['e PH=7.220.1 =-1.503 36InN+0.028 2\-+4.461 52
* pH=7.9+0.1 £=-0.002 83InN~-0.017 4N'+0.547 03 * pH=7.940.1 =-0.432 211nN+0.029 67N+0.172 61
30 - 110 °*
2 oast o
‘éﬂ ~ 100 -
S 20F 2
z § 90
=15+ o
Z ‘a) 80
10 A
70
5 -
60 |
0r *
L L L L L L L ) 50 1 1 1 1 1 1 1 1
0 01 02 03 04 050607 0 01 02 03 04 05 06 07
i/ il /d
(a) AT (b) AHRR R A A

E5 AEpHAZDTENITEMTHRES N ITEUSHKE

Fig. 5 Fitting curves of the ammonia oxidation and nitrite oxidation processes in different pHs

*3 ARpHHRZRPREUIEFHNNFSHE

Table 3. Kinetic parameter values of ammonia oxidation process in different pHs

pH  WEER p/(mg(L-d))  K/mgL") Ulged) Uflggd") Uup/d'

6.1+0.1 0.965 2.58 29.22 0.0013 0.108 0.011
6.6+0.1 0.982 17.15 7.57 0.0086 0.714 0.071
7.240:1 0.968 41.82 1.27 0.0209 1.743 0.174
7.9+0.1 0.966 57.47 0.16 0.0287 2.395 0.239

*4 AEIpHHEZRPIHBRAAUIEPINFESHE

Table 4 Kinetic parameter values of nitrite oxidation process in different pHs

pH  BEER v /mgLd))  KAmgL)  VgEd)  VlgEd)  V/d!

6.1£0.1 0.966 23.41 123.20 0.0117 1.672 0.167
6.6=0.1 0.958 116.01 231.20 0.0580 8.286 0.829
7.2+0.1 0.962 35.46 53.31 0.0177 2.533 0.253

7.9+0.1 0.982 33.70 14.57 0.0169 2.407 0.241
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1) B S0 B 1 #5 BROR TE FE B  SE R L R R
T 56 R KHCO, I 77 4 40 5 17 # Hh i) ik
IS AR R 1429 gg!, BREFINEE N 7.14

RS FERNBPAEpH FHFERE
Table 5 Alkali consumption in aBF-MBR at different pHs

pH KHCO H#E/(zg") iR IHFE(ACaCOsiH) (g g™)

gg's BN T KHCO, HFER LTIk 5 64-65 5.65 2.8
FioR o BB G S48 o pH RS8R, LI 70-72 7.4 372
AR B U0 AR KHCO, i B3 fin. pH - 6.0-61 5.59 2.80

N 70~7.2 W FE A A R, (AT IR T B IR
B, TRE Y IR A DR AR K RD 78 T 4 SR A T 5 3 A B, Rl o A SR R e B it T R AP 52 v
BE 1. ik, IREH K pH ¥I7F 9.05£0.96, HiK FERFRAR 4 2.64 mol- L™, AR AR A 43.92 mol-L ™',
PAEPE %5 UV 38 a5 {3 A= W i, i ot 55 B /< A W) 5 52 W %% (microbial electrolysis cell-membrane-aerated
biofilm reactor, MEC-MABR) 4b ¥ J§ 73 25 & ¥ (%) BF 58 v eS8 7 X o5 . 7 pH b 6.0~6.1 I
6.4~6.5 11 251 T W B0V T FE B 22 3/, 25 TR HI) pH b 6.4~6.5 I EE A5 ) F fiFf Ak 40 B A 4 AT
Fik, W, TZEB178400 pH K 6.4~6.5. BLAh, XSk v i SR | Bk IR AR Rk iR AR F
R, ZEREN, R AKPER 6.24 mol- L BRIREAM , UiIHLFA R G A H 5 i H KA B —
ER L EES .

2) 5 1 55007 S 56 OB T AR . A I
LSz b, TRIREST 4% pH R Z b B i R R
5T I AR (1) KHCO, 1Y BB 3E AT T 484t . 4
6 TN, B A IH AERE pH Y3 KT G R

xR 6 FEMNXEHATE pH KRR E
Table 6 Alkali consumption in short-term effect test at
different pHs

pH.  KHCO,iFER (grg ") HHBILINFE(LCaCO ) (grg )

H pH 2y 7.9+0.1 B () #6 B &k i T RIS 4 . o OO 1058 5.29
76 pH 4 6.120.1, 6.6+0.1 (IR R e g *00! 1146 573
16 FLA T, 35 0 R B R g e T 14.23 7.12
B, 5 AR R B K S 1T KHCO, At 120 22.78 11.39

FLHE AT, FEASIR] pH {4 2w B 07 03 B ¥ BT
THAE KHCO, M 2 NI S8 S b g i) 2%, i — 2P RWIRE RGN GBI A R G4 it 17— 2 (1 5
E, AT LEBETYRIRAE.

3) ARG S FE TG L. N iE— 2D YR R FE, 7E pH oW 6.4~6.5 T, 7 5IRH
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Effect of pH on the treatment of high strength domestic wastewater by BF-
MBR process
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Abstract The pollution of domestic wastewater in the controlled ecological life support system (CELSS) is
serious. The reuse for plant culture after biological transformation of this domestic wastewater is considered an
effective way to resource utilization. However, there are still challenges such as the stability of nitrogen
transformation and high alkalinity consumption in the process. In the present study, the biofilm-membrane
bioreactor (BF-MBR) process was used to investigate the performance of aerobic nitrification and nitrification
kinetics under different pH conditions, and the alkalinity consumption in the nitrification process. The results
demonstrated that the aerobic bioreactor had a good ammonia oxidation capability in the range of pH=6.0~7.2,
and pH=6.0~6.5 was more conducive to the maintenance of full nitrification. The rate of ammonia oxidation
rose as pH increased, while the rate of nitrite oxidation reached its maximum at pH=6.6. The consumption of
alkalinity under acidic conditions’ was much lower than that under alkaline conditions, and the consumption of
KOH as alkali liquor was 3.28 g-g"' lower than that of KHCO,. The optimal pH for the aerobic nitrification
system could be adjusted to the range of 6.4~6.5 based on the comprehensive analysis of material consumption
and treatment effect by the process, then-the full nitrification rate could reach 97.8%. The findings of the study
can provide a reference for the design and operation of domestic wastewater treatment system in CELSS.

Keywords controlled ecological life support system; urine wastewater; full nitrification; resource recovery
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