| €550

Eco-Environmental
Knowledge Web

2019

Vol.40 No.5
$40% SE5HH

= =



w % # 3 440 % S W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 48 5 A 15 H

H K
2016 4F 10 ~ 11 7 IR 50T KR35 YRR AE S AL oveeeeereenes Kb, AR, sk, ToeF, KKRIE(1999)
FCHERCAT HUBURLE) (6 TR | TR R FRFAE o overeeesseersseensnns s Eum, BESH, FAT(2010)
ZRUITI(1 534 m) H B IRLA I ATHFE - ovvereeesssemsssinscn AR, Bk, Rk, R, REL, ERAR(2019)
IR -7 & &2 PM, WE?/ZUP 2 T A - T R P PP
------ ﬂﬁ% %ﬂﬁ Eia, ik, KEE, K&, KEH, FHN, FHE, %%ﬂ s Eﬁ%,%%?umn
&EPMHmﬁﬁm&ﬁﬁaﬁrﬂﬁm ................................................ ﬁ%, HW, iﬁﬂ FF, A F(2036)
BEBATT R TV IR PM, AR S BHEE FI B oo ﬁ&?,%m,%%‘,&t% E% WK (2043)
RIS TIT Y T 2 AR ) HE TSR AE B B - eveeeeee e WK%, Bk, KB, G, k. #E(2052)
2015 AF R T X HE R A ML BRI R RGP oo FAD, KA, iﬂﬂ,ﬂﬁﬂ%ﬂ
M T BAOEHRBEIHE L VOCs 1Y RS M — IR DL A v AE, £EN, ﬁi%,ﬂ%,%ﬁu%%
12 Fhs LTE T AT BVOCs HERCE B FTHEUERAE -+ v veerveerveerseessemsseesieeneeniennenns L, EA, ZFE, Bk E(2078)
e ] SRt s 1= 285 R G KA B TR IE S A (] G AT e %m,%QE,EE%,%%%,%%%,%%&Q%Q
T ) 700 [ 3ok b 5 7K B PP A 22 T U TIIR T LA S KU T - veevveersesseenseesssesseeiseesteessssasseanseesseassesnseanseas
.............................................................................. ;‘(]J:H: _:E;f—u E# , ?%\’ ;f%i }ﬁ/[@\ﬁg’ {j%@(zogé‘_)
TR L TR Z A T7 0 A0 AR T AU DAy oeeeeemeneee S, Tnw, #n, 2%, gin, XX, ﬂﬁ%&mﬂ
KEHFIANNET5 Y PR PRASs IUTRAE | il NGB R RIZETTARRIE  -evveeeeemrmemmmmnneenneneees BRiT, BB, kAL, EEME(2115)
T 5 P BT S SR KRR [ R B 25 R AIE T IRBE AR SL evvvmemmmmemmniieiininn EmE, FRE, KEE, A (2122)
WIS S s R 7K X B AR ST R ZR evevemmmmmemnnnnnneeeen Fa5, BB, XN, R ?%ﬁ@wﬂ
SLZEMR K ML XA S K 2 B TR AR R D 3R e VAR & %tﬁ,“%%,?&ﬁ,%ﬁﬁ,% #L(2143)
et oy Ny g I T o o A g 1] T P
............................ %kX ﬁ%ig% %}3%’71@ %ﬂﬁ’ ;I%EE, 5(|J£ﬁ’ g % | ii@%(z&sz)
SOREEKE 175 m 5 U S B BB Sy oo OBEE, HEE, MMk, 2EE, LR (2160)
TR [ KR B2 AR T B S AT R AE S BRI 22 +vvveeerermeeenmmeeesniiee e EEA TWik, i, WKEER(2170)
S T B TR S T AN JE B I 0 B TETHOIRUBR, +vv v eeemnseremne e Fam R, #E, HIE(2178)
P B B AT LA S 14305 B LR BEE T v Ht, ThE, EY, Kk, AR B (2186)
S TR A VAT R NN /N I U V5 G FITE TGN «v v evvnnserennnsemne ittt
...................................................... %’THX X'Jét% H/%/j‘ﬁ £4h ﬁ%}é}; éélf ?/ﬂi J % N k(2194)
KW R LRI TE 4 BT SL TG UL TR woeeeererernesesmonnsenmsneseinsansesssesansnsn s kA&, BEE, BEH, QHEA(2202)
KSR LK A2 AP oo CuE KRE, AR B, DAk EEH(211)
ZIRERIRT A TIEH A AT S ILRAS ST wvverveeesencn AEE, EAS, £, 8RR, ZEF(2209)
RS N T ALK A AR oo oo RETCABE, DA R BEK FAR TAH E 5 5 (2226)
TIEADGHRT LR RBUERE DI AR oo BN, HUL, KT, FAE, kAT, Ki#H(2234)
T AR T M F AR T I TR TS YT X LU R JBTATT v v v eeeensemen et
.................................................................. K, RWE, BE, DEK, BEE, KE K, 2K, W(2240)
S IR IR X R BT R B R B B TSR ET TR T #m,%iﬁ,iﬂm I M(2249)
KA R KA SRR R LA ST - eveeeee e AE, RN, FH, AL, Fh, kit TEA(2258)
ﬁ%%ﬁﬁ%ﬁﬁ%@ﬂiﬁﬂ%ﬁ%%ﬁﬁm ------------ WA E, Rk, ART, RML, BHE, HEE, BEE(2265)
SN/ W FR AN B AT = G B IR BE - eveeeeeemmreremm e REZ HWE, #£XH(2271)
UV 65 @ L e A= A b AL LS E NI K| L LN R LR B8, i%%ﬁ%, FEE(2278)
FC AR MBI I BLE] - evevoeeemseeeesnees s U, MR, WWT, YW, KR, £ 5, FHLib(2287)
TR B B TRUEE  wevvverrerreremmrermmreri R e /t,iby BN, FE, REE(2295)
FRIEUCMEFIR A LW L IR GE 7 LRI RE B ILA] - oo AE R, YRF, iR, 2oL, KEE, FOER(2302)
%$%E1ﬁ’ﬁ5f§ﬁ¥iﬁ?}ﬂ@f& C/N tk{gﬂ(%ufqgﬁﬁpc}imgj/ﬂ: .....................................................................
..................................................................... REE A, B, Fork, TRY, AME, T XH(2310)
RIF COD WeJE FARHE IR GRS BIAGE ovveveeeee D, pied, $E4, B4, Wi, B35 HAZ(2317)
15°C SBBR 4 AN AL TRIE S S FIER BB ATHERE <o eeeeeeemennnnnns WEF, TH,ZE 8F, B, BAEE, RMEKR(2326)
KRB S0 AO-SBR R4¢ Accumulibacter FCIFERPEATFEM  vevveeereeeee
........................................................................ E&b}i ?71‘3 f‘& ﬂ— {—ﬁ%/:é:, /:%Eu:]’ %M}i?ﬁ, ,:f,J\j]:*Z(2333)
SRR U EPS JHH 15 VR TR oo BRI, I FoE, A4, A, B, W, 7 (2341)
IMAD@E%EWEMﬂ%T PSR S wmm,%%,%@,éﬁ,%%ﬂ,ﬁm,”ﬁﬁ,xx%uﬂw
SRR [ FE R[] 45 AL T 2 A O 35 158 K R B T AL TR ME BE T A AT R BT v vvvmeeeeemmm e
.................................................................................... %ff B EC/% BB, Hh %77‘:15’ Eé(2357)
ST KA B RS LB IR P S IR 25 ovvvevseens e Eock, ok, SRR R, R E(2368)
S VLT IT BT DRSS I - oeveooeoeneennsencnns 4, B, B, GUW, L4, EEE(2375)
S 5 L T LT VRO 50 S R RERE AL o oveo e WEW, B8, FEW, £F, BRR, R (238)
AW G e ot S 2SR A S AL T BRI I BRI o eveeeeereeneeeeeeanns XW‘Z e 7% EHM, AR, 24 K(2394)
HOMRRE S5 A DR S CH, HERCATIAI oo BT, KB, Rk, Fuik, AEH HRE(2404)
AN A RS2 SO RHEHTRIIAI woovvoeevosssennssscei s Them, FMA, 2%, hEE, HBE(2413)
S T] it AEABE 2 R A X B A 7K CH, }DN (0% E |57 4 5 R TP PP P PP T P TP PP YRR PR PY PR PR PP P T
............................................................ Eﬂ’% ’ﬁikﬂi /%7J<9E éﬂi@? %THTH, X;\(ﬁjé ﬁ %, %JIM%(ZZQG)
JE A o XT%@iﬁHLﬁﬁ%ﬁf{%E’]ﬁ’ﬂﬁ ....................................... S ;fz@, HWEE, 2T, /ﬁ\%ﬁg, 2 (2435)
N T et P - R, THE, BB, 25, Bk, HRER(2443)
ﬁﬁ%#ﬁ%%%ﬁﬁ(ﬁlgﬂamm conyzoides L. ) X475 Jee BB 15 ) R R LRI R R R LTI R
.................................................................................... g&fg}?\, K‘)&, _E_ﬁ%’ }ﬂ%]za Fif\iafé\, F}f\ﬁ;‘(ﬁ(2453)
BRI 22 VTN 2R TG e LR T AU, o veeeeeeeeeeeeeeennns Bide, M, KR, KT, % XU, HAME(2460)
T3 G R BAU L HUR 5 SO0 SR HMRI L -+ oo eeee e g0, i, 28 @mu TFI, B A(2471)
%Eﬁiﬁfﬂ*“f’aﬁ%rﬁﬂﬁrCWi%mﬁAﬁjﬁ?E’Jﬁ ] 2 1 T PP
........................................................................ B ET% ?ﬁéﬁ [%9/]]? Ajrj’(;%, 5(|J5)L, gﬁgé,\’ }ﬁiﬂﬂz(zél_gs)

(IFBERPEVAEITRI S (2018)  (FREERLS)MERGFIMI(2042)  {5EL(2114, 2348, 2393)



.l,:p_;
A In B OH i 5540 3 555 W1 2019 45 H

Eco-Environmental
. . Vol. 40, No.5 May, 2019
Knowledge Web Environmental Science ol. 40, No.> May,

AE COD iR E MEERR S AMHIE S

her! R, oI, B LR, FRE, BRkR

(1. 2Z2MZEAREE ST TREERE, 22 7300705 2. 22 M kBRI BeA RA R, 224 730000)
EE . SRR EUFHE RN 45 (ASBR) A FINH, -NFINO, -N¥ B 4351 2y (25. 00 +0. 40 ) mg-L ™" F1(33.00 £0. 60) mg-L ™" 191
BUEK, TEIREE R 30°CH, BomZERAFEH] COD ¥ EE4124 5. 00, 15. 00, 30. 00 F150. 00 mg-L~", W5t RE A E L) sh
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Start-up Performance of Low-substrate Anaerobic Ammonlpm Ox1datmn .Under

Different COD Concentrations “

MA Yan- hong' ;. ZHAO Zhi-chao', AN Fdng ]IdO- HUANG Li*, SHI Xlao—Juan1 ‘MU Hao , CHEN Yongzhi'
(1. Schoal of En‘nronmentdl and Munl(lpdl Englneer}}i'g _Lénzhou Jiaotong Unlverslty, Lanzhou }30070 Chlnd 2. Ldnzhou Rdl]w'ay

Design Institute Company Limited, Lanzhou 730000 Chlna) :
Abstract: An ahaerobic sequencing batch redutor(AS]jR) was used to treat low s strate slmuidted wastewater with. NH, -N ,‘dnd
NO; =N concentrdtlons of (25.00 +0.40) mg;L "Jand (33.00 & 0.60) mg-Ls7', respectively. The COD concentrations were
contrg’lled AL S. 00, 15 00,.30.00, and 50.00./mg- L " by add.mg sodium acetate, and its effects onsstart-up of anaerobic ammonia
oxidation (ANAMMOX) were investigated under the femperatu;e of 30°C. The results showed that (D The start- -up of ANAMMOX
could bé achieved successfully after 74, 94, 106, and” 129 days. The nitrogen removal efficiency was optimum when the COD
concentration was between 15. 00 and 30. 00 mg-L~". In the steady phase, the average effluent concentrations of NH, -N were 1. 98
and 1. 89 mg-L.™", the average effluent concentrations of NO, -N were below 0. 62 mg:L™", and the average effluent concentrations of
TN were 2. 37 and 2. 28 mg-L~". @ The average contribution of heterotrophic denitrification to nitrogen removal decreased to 4. 78% ,
9.59% , 10.21% , and 36. 50% , respectively, during start-up process. The average contribution of ANAMMOX to nitrogen removal
gradually increased to 95.22% , 90.41% , 89.79% , and 63.50% , respectively. @ The activities of ANAMMOX exceeded
denitrification activities at 44, 76, 86, and 114 days, respectively, which finally reached 0.700, 0.690, 0.670, and 0.510
mg+(g-h) ™', and the denitrification activities were 0. 110, 0. 130, 0. 240 and 0. 410 mg- (g-h) =", respectively. Thus, the research
results have provided references for the application of ANAMMOX to engineering.

Key words: Anaerobic sequencing batch reactor ( ASBR); chemical oxygen demand ( COD); anaerobic ammonia oxidation
(ANAMMOX) ; start-up; nitrogen removal efficiency; contribution rate
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Fig. 1 Schematic diagram of ASBR reactor
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Table 2 Operating conditions of ASBR reactors
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50 ~56 70 ~78 79 ~87 99 ~112 8
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(mg-L™"), ¢, BRI TN WEE (mg-L™"), ¢y 0.77mg-L7", ERETHEE 97.76% ; R,;. Ry, Hl

NHIZK TN 6B (mg- L"), HRT 7R 7K S 45 88 Bif ]
(h).
1.5.2  PRE A AT A S AT 1
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(2) LT R Ry 47
A(NO;-N) , + A(NO;-N)/.*

Remie = 7T Miss xary . o
A(NO; N AJNOTN) - 1. 32,(NHﬁ.fN) d
ATNG; N 926 (NH; -N)G, e (NOT )

b, MLSS b 2 R f s VR R (g7,
A(NO; =N e FIACNO, -N) - 53 51Dy S i 4t 2885 11
NO, FNHINOZEN (mg-L™") 5 ¢, (NOY —N)%u’ﬂ’?K
NO, -Ndéf“(mg L7 SR 1517

2 -n%'—ﬁﬂ‘u;

2.1 A[H COD ¥ JE FIRAR
bR

2 935378 Ry, Ry Ry Fl Ry NH, =N
NO, -NULK TN iy Ab A, 55 1 BB R R B %
W, MFEEIET, AR, SHEGHKNH, NI
ABER T, HIKNO, N(zw“iﬁ%ﬁio 00 mg-L~",
Lmlﬁfiﬁ%%WTfrﬁiE’J#%fiﬁmwﬁﬁﬁm,
ZBY BRI K TN MR R F 23.00 mg- L.
5510 BB IS AR ), 4 AR N A AP AR D
NH, -NZ:[%, Ry H/KNO, -N#k B A Frisfin, S35
TN ZBR A, 1 Ry5 . Ry, . Ry HIZKNO, -N¥RFEATS
FEIT0.00 mg-L~", TN LBRRuE G N, 26 I K B
RGP E ) Ry Ry Ry F1 Ry, 7K NH, -N¥ &
Sy WIAESE 57 . 80, 90 %n 113d BFFEAIEA 1. 10, 3. 21,
1.94 F1 6.79 mg-L~", 2 FRF & E 96.03% .
87.24% . 92.21% F173.02% , W KA A A M
FHARWT I 3, Ry H K NO, -N & B R I R [ =

AR g PR ER

Ry ¥INO, -N L BR R FRRRE. B B 4 AN 4%
K TN VB4 SRR SE AR R 6. 05, 3.97 , 2.46 Al
7.33 mg-L™', TN % Bk F 4 5 K 89.73%\
93.22% | 95.82% Fl 87.43% . i IV B Bh fazE
T, B A Xt R R W LBl TR R Rls
Ry, 1 RSEi’J[LHﬂ(NH*-NmWhUﬁ 0. 62 1.98 .
1.89 il 6.43 mg-L. 7|, ) sk 91 96715 %,
92.08% . 92.48% A4 '59% ; M?iijtt'.szo -Nﬂ&
BEHIIET 0. 62 mg- L7 , BERRIT 95 00%- .
17K TN ﬁ?f“ﬁhﬂjﬁ 5 d4.2.37,2.28 7 10.
me-L", 370 % 5 B ik 51 9120079579170
96.09% Fil 87, 85% - 4 Vi B, HRT W4 = 4h,
Ry . Rys Ml Ry K E 2 BESETH R 0%, B0E 5
_PFE I KCTN M B 4 SlSh 617 4.75 Fi 3.48
RGO R R LR AR 2 S K
TN ¥ 14.70 mg-L™", B 4h A& Ry B et
f HRT.

4 AR AR LA B T IR A S Ak, FERT 4y
WISk 74,94, 106 A1 129 d. 5 COD ¥k J¥ 4 5.00
mg-L "ML, COD ¥ K 15.00 mg-L "B, BRG
BIRHASER: , HRaEBfTA TN R, Xl fE
SN RN N & AR T RO A R Ak 1 IR
WEAEF; 24 COD ¥4 30. 00 mg- L', S vy 2%
Fogiz 17 WA PEREJC A W3 in; 24 coD ¥
50. 00 mg-L~'BEAEF ST, i B iEfT/5
NH, -NEFRREAL. AR RIS R A COD 1y
ek I SR A AT 2R TSI TINO, N
ZBRREE TR, 5 COD #EN 5.00 mg-L~" Hf—
. COD H15.00, 30.00 F150.00 mg-L ™", HiK
NO, -NHRBEA H1 30 8 AR, 3302 R T4 e A i v
BEHINO, -N Al Sl A H B

Jet St AR s VTR AR b S e T AR A AR
b, AERIRAE AR SIS %, WG B BLG e
RIREEAE G, EARRA. FEWEIR A, 15
TeB A oo, FETG PRI B B, V5 iR @

mg- L
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