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Abstract; An 1n};egrated partial nitrification an*éeroblc ammoma. -oxidation reactor was u

from recycled éthanol | waslewater.

The results/ "show that” the integrated partial i

ed to explore the feasibility of nltrogen removal

tification®Anaerobic ammonia oxidition (PN—

ANAMMOX)) reactor was started successfully after 40d &nder the conditions of pH 7. 8 + 0.5, temperature 30-35°C , and aerobie ORP

Value’,120 150 mV. The total nitrogen remOle ate ¢t 0.1125 kgs (m?-d) 7" incredsed to 0.75 kg- (m -d) !

II’]OLuldthl’l of mature

nitrosated” b10f11m§_l, and angerobic ammonium oXide grapules_eah aceelerate the start of the reactor. The effects of alcohol wastewater on

the PN-ANAMMOX réactor were mainly caused by biodegradalﬂg TOC, The biodegradable TOC concentration of 100 mg-L ™"

in alcohol

wastewater can reduce the removal rate of total nitrogen from 0.75 kg:(m’-d) ™' to 0.25 kg-(m’-d) 7', this inhibition can be

restored.’ Different concentrations of alcohol wastewater were dosed into the PN-ANAMMOX reactor to acclimate the bacteria. The total

nitrogen removal rate first decreased and then increased, as the influent concentration gradient increased, which was beneficial for

improving the efficiency of nitrogen removal by extending the HRT and increasing the dissolved oxygen in the PN stage. Finally, the

nitrogen removal rate stabilized at 0. 65 kg-(m’-d)
alcohol wastewater.

“'. These results show that PN-ANAMMOX can be used for the treatment of

Key words : partial nitrification; ANAMMOX ; alcohol wastewater; biological nitrogen removal; biodegradable TOC
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Table 1 ~ Main quality indices of the wastewater
HH NH,"-N/mg-L.~! NO; -N/mg-L"~! NO; -N/mg-L~"! TOC/mg-L"~! pH ss
I {E 800 <2 <5 300 4.5~5.5 3000
1) HAT AR B R TOC 294 100 mg- L~}
1.4 SiJ5: 1.4.2 KSR KX PN-ANAMMOX [ 50 5256
1.4.1 PN-ANAMMOX fZ i #$ 4 3 5l HEZK SR [ 52 NH, NV B 400 mg- L™ 247

KA THOK, S m oK AR G RS R K (6 B 50% , AT 4= W) K& fi TOC 24 50
KRB (HRT) 228 U B N A A mg-L™") ,BAEM 0, 20, 50 mg-L ™'Y TOC (45
BRAT. HFRE A RMREE I 150 mg- L™ BT ) , (En] AW A TOC PR 8 B0 RS 2R K AP A
#1430 mg- L~ A4 REEON 4R 3K pH 7. 8 £0. 5, JE KO- | 38 3 S i ek R0 25 o3 o 298 R 4% X Bl 1 R e
T 30 ~35°C 44X ORP {120 ~ 150mV 3l a0 fLsR | PPAG FPE RS 2 K b ml A ) % £ TOC X PN-
EFEH KR R FEFR AR 1L, PEAE PN-ANAMMOX 2 ANAMMOX 2R £ ORS00, 76 SO 4% 52 1) 558 K5 i)
N A B AR 25 KK s N T RS K, A 100 mg-L™" /Y
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NPR, = (H;-N,, - NH; N 148/2.3%/ =
! AOTNLy +0.26AN/2. 3 JHBA #(2)
NRR,, =AN/ART,, SPra
~ANRR, % AN/HRT, L) O

g

A, AN #R P ak B R 0 200, (mgt L

NH;.H-Ni,,f‘%ﬂ?‘ﬁ* NH, -N & mg'L'"_l H Nﬁ4+._.'Neff i"k.h-
NO, -Nj;. NO; -N,, /R th 7K NH, -N| NO, -N Fl
NO; -N¥¢JE, mg-L-'; HRT,. HRT, 1 HRT, %75
IR A X A T2 80 HRT,d; NPR, %R
LF4E X NO, -NAE 8 % kg- (m’+d) ~'; NRR, Hl
NRR, F&RRA X ANAMMOX it Z s R HB 4 T2
AR ARLRE kg (m’ -d) 7.
1.6 SyHrmH S5k

NH," -NR H 94 [C 43 6O B2 ¥ (G Ay 2800, 3%
) ; NO, -NFINO; -NR & 7 @ 3% ik (% 18-
9001, 3¢ [H) ; pH., ORP FIEEE R F WTW 7££E W il
() ; TOC R TOC 4 % (Multi N/C3100),
) ; MLSS 1 MLVSS ; 8 2.

2 HR5ITR

2.1 PN-ANAMMOX J% W #5142 3l
(i) Fs 6 e 220 ) S it £ A g B A R AR A SR AL SR,
V5 U853 Rl A SN 2% 1) - 480 PR 48 IX e, SR 42

re K A UM RN A HRT 19 7 33 5 5 1 s 2%
TR TR R (A 2) . 7R S shandb), 5l ik
KA A HE N 150 mg-L~", HRT Jy 0.31 d, i1k
NH, -N., NO, -N, NO; -N¥ & 55l >~ 50.7, 48.9
19.8 mg-L7', & A X B #H % A 0125
kge (m’+d) "', SFHITERNARIZAT S5 d A9 d il i
— L 4RRT HRT 48 T+ 5 I & 257407, HRT 4359 46
J$90.19 d A1 0.17 d, SR XL BRE R T & 2 0.24
kg (m’-d) =", HUAF SR £ H K NH, -NFINO, -N
fIKF 50 mg- L', 32 B 5 0 28 14 8 R0k B 3 T LA ik
—RTE; TR 11 4, B K A E iR e =
260 mg-L~", [A] B} ZE & HRT £ 0.48 d, HCHFH K
NH, -N. NO, -N. NO, -N & &4 fr 7t &, 43 5~
65.8.,60.1,26.7 mg-L7" L) 8 d, K% W A4 L
FIIR S 2 AL B 05 Tk 2 i 3 3 HRT 45 T A
F0.40 d, AR E B R b TRE 035
kg (m®+d) "' 7E55 20 d ik B AUREEAS &
350 mg- L™ HR® $5 i 15 0.54 d, /5 9 d, thoK
NH, -NFINO; ANV S 16 Be K O, BIRT 3.3%
T 0,39 R R E R R I TF 240466
kg (m®~d) 75 745 30 dy PV R HEK S A &
430 mg- L™ LK SRR B 5 5 0152 0 S 8 A
SURYRBE HOIE, HRT SG4EI %5 0. 46 d 1 F 9 % 07F
d, 76 55 (40, w2 2% B R R R e ..().;7“5
kg+ (m®-d)™ 2247, %10 PN-ANAMMOX i3 3l i 3.

9 1.4

- }jfﬂ(NH,,'-N 1 1.3

o HiKNH N 112

-4~ HHIKNO;™-N 411
< 05N {10
409
1 0.8
4 0.7
4 0.6
4 0.5

t/ : 0.4

e
oo

400 +

e
=

NRRt/kg:(m’d)™!

300F

HRTy/d

200

A /mg L7

E2 PN-ANAMMOX Rz REhidRhRENEL
Fig. 2 Variations of nitrogen concentration during start-up

of the PN-ANAMMOX reactor
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ANAMMOX PR ) & 5 35 37 B[] 17 422 b s 22 %) S0 fi§
oA W — L4550 T PN B BT Al R £ 1 AR 2 e
T BB ], PR AR5 T LAGA 21 40 d 1A 3l PN-
ANAMMOX S W #§ BYRCR.
2.2 KSR KX PN-ANAMMOX Fr) 5% 0

W RS B KT B 50% (B AR EETE 400 mg-1~!
ZEA) AR AT AE IR fR A TOC 29 50 mg-L~", 7E
5541 d, LIHAE N R B g K. WP 3 (a) FR, R
ARSI AN A KR, S izt 52 ST LA ot i
7K NH; -N, NO; -N J} & & 74.3 mg-L™', 048
mg-L~" NO; -N¥JE FEE11.3 mg: L7 ._pFL%IK{F

HORE T 2 057 kg- (m*-d) "} jy;zﬁfﬁaxﬂir :
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