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T E. vHRAENTINHAME S T f-REAAEN G XN (SNAD) TEMIKE 5 R ZBATNE W, Ak R 28
B SNAD B # F # it B TALER, A KN 8 8B AT AT SRR A R R B R 926 F E & #9350% ~410%
WA TEATI6d G, HAMBEEE 120 mg/L THEE 347 mg/L B 231 FHE 207, 4SRN B EZENERE
#y 200% ~310% ,124T 42 d J& , B R E R A H 0.176 ¢/ (L - d) A8 £ 0.299 ¢/ (L - d) ; # An EALBR AT 5 , 3 A A A A % (AOR,
Ry,) 5 REAELAAEME(ANR,R, ) 25 81 0.061 4 F10.040 6 ¢/ (g - ) FHEE0.081 1 71 0.0659 g/(g- d). LR XN, T EMWE
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Effect of inorganic carbon for sewage SNAD process nitrate accumulation
restore problems
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Abstract: In order to assess the impact of the inorganic carbon on the recovery and stability of SNAD process,
excessive inorganic carbon was added to the SNAD reactor, which has collapsed due to the nitrate accumulation.
The reactor was operated for 36 d under the conditions with a 370%—430% of theoretical inorganic carbon additive,
and the effluent nitrate decreased from 12.1 mg/L to 3.47 mg/L under steady-state operation, simultaneously the
feature ratio increased from 2.31 to 20.77. Then reduced the inorganic carbon additive to 260% —320% of the
theoretical inorganic carbon concentration, the total nitrogen removal load increased from 0.176 g/(L - d) to
0.299 ¢/(L - d) after 42 d operation, the aerobic ammonia oxidation activity ( AOR) and anaerobic ammonia
oxidation activity (ANR) also increased from 0.061 4 ¢/ (g - d) t00.081 1 g/(g+d), and 0.040 6 g¢/(g - d) to
0.065 9 g/ (g - d), respectively. Thus, sufficient inorganic carbon source not only released the problem of nitrate
build-up, but also enhanced the activity of AOB and AnAOB.
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(W D), AMEFR 5.4 L, & 100 em, N2 9 cm.
JEFRLEHE AR T em RALER R, AR
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Fig.1  Laboratory reactor
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Tab.1 Characteristics of domestic sewage
p(NH,*-N)/ p(NO, =N)/ p(NO, =N)/ CoD/ TIC/ , i
p
(mg - L") (mg - L") (mg - L") (mg - L7 (mg - L") C
80~90 <2 <2 160~200 60~100 7.4~8.0 15~24
=2 FTREMEBEKRREESH
Tab.2 Influent substrate and operational conditions at various periods I to Il
i, p(NH,*-N)/ con/ TIC/ HRT/ p(FA)/
BBt ! » . TIC/ PRI 75 2k ) pH »
d (mg+ L1 (mg-L7) (mg - L7) min (mg - L7)
1 1~13 41.6+0.99 91.34+2.59 30~50 0.8~1.3 100~190 7.52+0.11 0.41+0.05
I 14~49 40.8+0.94 89.48+4.81 130~150 3.5~4.1 190~ 160 7.83+0.12 0.54+0.02
11T 50~91 40.3+1.14 90.85+5.07 90~110 2.5~3.1 160~150 7.78+0.07 0.31+0.01

T TOHLBR BE T B AR S 2 (3) TR, TOHUBR PG 1 7 B 10 B e B2 U M BE 1) 90% .
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NH," = N: 44 [ it 7 4 0% 0% & 5 NO,” - N
N-(1-Z83L) - R L s NO, ™ N 56 4h
JEEEYE; COD: 5B-3B %! COD il 5E 1% ; K7 4% . Master-
size2000 BUBOEREE; MLSS ; FE 815 TIC . JE AL
AN TOC 524 ; DO . pH £ : WTW 78 2 5 43 i
BRI 0 5 1) Akt R Ak
[ NH, " -N #5400 NO,” -N;2) RA R Ak id 2
THFERY NH," =N 5 NO, =N [t 1 ¢ 1.32, [a] i 45 7
#& 1 mg/L NH," =N 4= 0.26 mg/L NO, =N, 4 i 1)
NO, -N " HF I higfk;3) RAEfLd FE R EFE 1 me/L
NO, -N FFEH#E 2.86 mg/L Y COD (FERUE % ok
Z RN A B ERD) W R B AT

p(TN)=p(NH;-N)+p(NO,-N)+p(NO;-N) ,

Ap(TN):pinf(TN) _pcff(TN) s
RABIEIR AR R
A, =p,,(NO;-N) —p_(NO;-N) +0.11x
[pi (NH;=N) +p,,(NO;-N) —p, (NH;-N) -
p.;(NO;-N) 1,
RAA LB RA LR

17 p (NH;-N)x10™
p(FA) =— - ,
14 e[a 344/(273+T) ] +10pH

T

om=Z.
LS

X :p, (NH,"-N) 0, (NO,"-N) \p,,(NO,”=N) 7>
SR KRR AR R AR AL R W L
mg/Ls;p(NH,"=N) \p«(NO, =N) \p,;( NO,”=N) 7}
SF R K& A A FRER SRR RUT R L
mg/ L HRT 7K 5 RIS TA] hspyy, oo WA R 1A
BIFYIBRIRIE , o/ L; Q AMESE, em’/s5S N
BT A em?®.

2 H#R 53t

SR A SO o 00 B A A 0 5 K AR R AR
TEIBAT (E R TSI 2 SR R R X R N 2% ) o
FROCEA T I, 155 e e BR R B 45 H 7K i R 6
SR MR T 85, e 226 B B A, o A i
SNAD Z G0 1] AR A 0 S A AR B 7 AR Al
HERR IR OB 22 D 1 st B (1) WA B Be (1) A
FAargiafrhrBe (1) 3 A . 45 B JE 9T B i

A,=Ap(TN)-A,, FAT R E R AR YEFEAE 40 mg/L ZE47, COD 4

Ié\ﬁi%ﬁﬁ:%xm(w)’ £ 90 mg/L ZEE.& ‘
1 000xHRT 2.1 $INEHLERETIE SNAD 7 38 i 4 B e 1t &g

AR AT .

o 24X [0 (NHI=N) ., (NHI-N) -4,/2.04] BEIITEHLIR RIS SNAD 2 10 552 1728058 ] 2
* 1 000XHRTXp s ’ FiER AN REHE RS A5 1~ 13 TR AR B, i
R AL W BEsE 4 DU T 5 K A SR , R ARG TE DL
R o 24x8,/2.04 BN T 30~50 me/L( 8 2(c)). 5 1~5 F, 4K
1 000XHRTXpy s SRR SR SRS AT 0 28, B HRT 24 100 min
FELE (F2(d)), B EREU N 23.9% (F2(a)) |

P (TN) =p (TN)
Y= - - ,
P (NO;=N) —p, (NO3-N)

COD ZBRFRN 45% (F 2(b) ) , 7K TCHLER 5 vk
29 10 mg/L; 4R A RBRH 7656 6~ 13 Kf HRT
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FE 2 190 min. H1 TS0 I ] B3GR 22 B Al
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Sk B SR AN R R U5 0 T LR B R LR
5 mg/L,iX AT RES3 52 H 57 B 1 B0 ZUBOR. 422 5 ok 1)
%14 ~ 49 K AR K B B, 78 AR 15 oK AR o
100 mg/LEYTCHLER LLJESE AOB Fil AnAOB 75, M
M WHE i AOB 1 AnAOB Xf NOB (1) 5% 43, f:
4 NOB V&K H B a4 B TCHLAR 5 A5 15~28 K,
MA LR 53.29%TFE 69.7% , B L5 A
oW B OB B W 0178 ¢/(L-d) Ft =
0.224 g/(L - d); Fi J5 1Y 55 29~49 K 45 48 HRT &
160 min DAYKZEHR =5 S A R BRI AT, Z 57 49 K45 AT
MAEBROM T K029 g/ (L - d), BAEBREIX
73.9% ,COD EBEFN 61%. W B BE S i 11 45 s p

S A IR AR5 5 40 me/L LA_F- B JCHLR o 5 ik
JE | LABEG TOAILRR U i = Xt 52 17 25 0 260 RE A B 7
95 50~91 K NFEEIBATB B, ¥ AN TC ML Jot 3k
JERERN 60 mg/ L, WFFEREARTCAT LR [0 v J3E I I v
RE AR I 1T LU B B, 2N 2 HH 7K TCAILBR If 2 O 5
£ 25 mg/L LA b SO 4 6 0 8B e O R R | il ik
ANWTREAR HRT DABR i SR L BR 1T, 5 & 7F HRT =
150 min BFEOLT , SA ZBR IR 74.9%, COD LBk
BH 51% , AR LBRTfTL 0.307 ¢/ (L - d). HETE
F T A2 2R KSR SNAD T4 (WL 3) A&
ST R R A TAYE NOB, M5 B T S LR T
B AOB X NOB W38 S+ 3, SCEL T SNAD &
AR R AL TR BT, I THm R A
FERAAT AL A ERR.
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Fig.2  Nitrogen removal performance of the reactor during the experiment
%3 [ SNAD & z=81E4ERT L
Tab.3  Comparison of performance in different SNAD reactors
p(NH,*-N)/ CcoD/ LERo A/ BAEE CoD %
b2z KR ) L L L . Sk
(mg - L) (mg- L") (g-L'-dh) 4%/ % B3/ %
1 BB B 200.0 100.0 0.50 — 96.0 87 [8]
2 TG K 519.0 387.0 0.75 — 80.0 76 (1]
3 JeH R K 567.0 100.0 0.18 0.197 93.0 79 [4]
4 BB B 634.0 554.0 0.87 — 76.0 28 [19]
5 1T 3k 700.0 46.6 0.07 0.350 — — [5]
6 T K 40.6 90.4 2.20 0.307 74.9 51 A3
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2.2 THLERXT SNAD K A8 M & F &8 iE R &2

SEFETHAE AL SNAD H /K il AU A v AT B AE
FH A5 i S5 3% B G P ) E B O CoD 5 R
L, i sE Rt e COD 5 A& L AAE , L, [ Al
FEBE X T SNAD JB UM BE A9 $2 T 52 M AS K TE ML T
T SNAD RGN 32 J& AOB NOB LA} AnAOB
A H IR R A TEE.
2.2.1 JCHLERXT AOB F1 NOB Ay

SCEGHATE] AOR R9ARfban &l 3 7. B Belrp sk
TEHUERAL A 30 ~ 50 mg/L ( Sk BEiE 75 2 & 1) 80% ~
130%) , E0ffi K TCHLERAS 2, AOB A 36 32 I BR il
AOR “FIIEAL N 0.061 4 ¢/ (g + d) ,AOR #ILFEL.
Tl B3z B, S AU AL R 68.2% (&1 4) , Hhlul™
YIRS AR AU A 2, TCik i R A Ak R g 4
HE TR AL, 10K ™ I 249 B A ) I R RICR. B
11 HPeR oA LA 55 5 9 2 TR &2 120~ 150 mg/L( K
PSR Y 350% ~410%) , AOB 3% P45 245
SEMETEE 0.073 7 ¢/ (g - d) , RAFE LR LI T
% 78.3%. v B 1 v [ ARG TS AL Al R Jo £ vk 5 %8 90 ~
110 mg/L(CHHIIS T B 1Y 250% ~310%) , i T Hi7k
KSR 25 mg/L LI LAY TEHLER , AOB & AR SRAR
1, AOR “F-H4{Hik 0.081 1 ¢/ (g - d) , AAEFLRWLTT
F 83.1%, W # Wi A AR AR E . Guisasola A 251 Y
WFFE ], CHLERXT T AOB 1% PE A5 IR B3 7 72
=, MICHLRAT T NOB 3 1 JL-T- e mi. Rk, F1
TEHLENT T AOB Fl NOB T PERZ M Y 22 5%, il ad ik 4
FoAE B TCHURAE UE AOB BY3% M, LUE L AOB X} NOB
I 3E 43 T NOB ARWVE TR (i Al 1b S 1o s il
FENCARER A .

BBt 11, B 78 2 TCHLER I, H KBS R 5 A AS T
TREZE 5.23 mg/L, A5 KA/ 33%, {4 36 d
WARAE Fe Pk T 2= 20 DL b, 260 AOB 35 1 9 T
H T L T NOB 5 4 LA Wi s o, 75 K
TR ER KRR D . B B I, 44k 0 4 4357 7 2 1 JC LB
JFEW P E HRT = 150 min 500 F , 50 2% H /K il
FRER I — PR R 2 2.89 mg/L, 4 1F L e & Fa EAE
20 ZEAT IR FESEETT 31 d, FR IR A SO 2 AE K 7S
SETCHLBR S T I217)5 , AOB X% NOB 5% 4 f vl
53 NOB #& a3t S v 2%
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Fig.4 Effect of inorganic carbon on ammonia removal
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Fig.5 Effect of inorganic carbon on effluent nitrate
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Fig.3  Effect of inorganic carbon on bacterial activity

KRS R R AR L ] LA 3004 7 07 g Y
(1) NOB J&: 75 K B0 B T, I N # H K RS R R
Jo R R S E A 9.63 mg/L, i K BUAEAY 55%
(E5) FHELE (B 3) F345 2,18, F B JCHLAK o1
WREAS LI, SV 4% N A AOB 35 P AIC, JCiTE %
X T NOB Hyse g3, S BUH KRS IR ER A I8 T 5.

BB 1 il 5 2 B i Ve B2 0.41 meg/L, By
B UL 5 T v it B8 20 00 i Vi 37 38 43 030 2R 054 A
0.31 mg/L, i Anthonisen A C AN N Vi B X
NOB # il %t AOB ASHHIAEFZ 1~ 10 mg/L,
U, U B9 2 AE NOB YUK B b i VR FH IR AN e Ak,
AN S I [ 3 A UL R AR e, X T NOB
TP B R M AN K BN AR BE R R AT, A TEHL
fiie I 2 YR ) 3800, 2% BH 78 2 TCHLAR X T SNAD T
2 NOB WA R HI A B EMEH. Ma Yiwei 45
TETCHURS 5 12 1R 3 LS 75 2 4 3509 A SE B 1 %
NOB AT RAM ] , 24 TCHLAR o7 5 v B e hy B0 75 22
T 40% ), IV N NOB K28, MR LR
78% R[4 % 46% , 2 KR IR & , R GE AR SRAF
AEE I NOB, IR 580 25 ik — BB T 6
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BLB AT FIE AL AOB X} NOB 5 4t # i) B4 L AH
SEMIFFE 0 F T, A Ak i R R A M AR R A PR
AR BR BN ICHLER AR = AOB 15 P Bh T-R%
R i A 52 07 X6) 3 A 1 26t e 1 BRI L AT
2.2.2  ToHLERNT AnAOB Y EZ I

SEERIHE] ANR @928 N 3 B BirBe 1 b
FIC ARG o o v B2 A%, BRI T AnAOB 119 76 4,
ANR EHHEALH 0.040 6 ¢/ (g - d) ;B 1T S,
Bl JCHLBR B9 H0 A, ANR (S 34 {8 2 9 T i &=
0.051 55110.065 9 g/ (g + d).AnAOB % ¥ 5 Fh v ffi
PRI S R A 5 A L T R TR T, A R TR R
Ni#s N COD X [ 7 0 s M il 445 F R A 7E
SV I SE S 3. Yang Jiachun 251 5 11 i) JR 48,
SEAL RN A AR N TE K Y e ML, (4546 % 32 d
WER EPRFAMH 5.2 ¢/(L - d) RB#T & =
11.8 g/ (L« d) . BT 76 R SR A AL S 2 Hh
55 T TGHLER T T AnAOB AYRZ I, 25 S W, JEHLAR
1.0 g/L i, AnAOB 4 32 2 301 , 22 200 WA iR
R LA 41.6% F1 46.2% , 25 LHLER T i 2=
1.5 ¢/ L, & R il R 4k 4 2 b R il el 42 3y &
83.6%Fl1 100%. L i 57 i 2R 3 ik — 20 SR W Te ML Ak
XFF AnAOB & PERFEHEAE .
2.3 EHlERXT SNAD T2 HESHREEZITHENX

SCELSNAD T 2R I8 1T ) S A TR b
o7 425 T 70 S A Rk LB B, RO Pl NOB ) 37 4 | dht
o TR A Ak S [ 4 AR A6 T 1) 7 728 6 e 1)
il NOB 3 1, B 58 44 11 2R R i B 2 (FA)
ORISR (FNA) IV A S sl e T 4 7 B (R D
T3 I AE SR R rh A A G SR B v i A
T i B AU R RN v TR FIRIRE A
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