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Nitrification, denitrification and biological
phosphate removal in seuencing batch reactors
treating night-soil
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2. A¥A=

Ay olgd AARAY Hlg Exg ¥4F¢ FAi} SCODc, TKN,
NHs-N, ortho-P2} #H#¥%=7F Z+Z 6893mg/L, 108mg/L, 1609mg/L,
602mg/L9 2.9, SBRoll #4371 A 6ANAE HAHezg RYPES AAE F o
Al 300mesh® sieveZ 33 ohg 4~64] 3Asgon A SA7NFL A
d 494 s 42 16419mg/L, 311.0mg/L, 251.9mg/L, 92.6mg/L S
t}, 183 AHEE SBRE FEE ol 6L 3719] SBRE #2454z dx &
o IFYHWL)E 6L, g3 JAAF 3557 AAL AFAOLWL)E
RUN-1, 2, 30} 3L, 18]1 RUN-4%& 2L7} HE& 2334

3. A¥dy
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3%z SBRZ 37FA1¢] SRTd W& F 12714 mode® 7HE3 SH3H L
o, SRTE 37124 71322 Z+7} 10, 20 ¥ 3092 £H34c. g3didst&
Z237] 998 RUN-49] anoxic &4 A& FAlol o 1g/L9] glucosed F¢
st $As A WE COD &A% 88L 156 kg/m’day, F F/MBlE SRT
109, 209 2 309 u@rg717b z+z 0.24, 0.21, 0.19(kgCOD/kg MLVSS.day),
A9 HF C/Nu g C/Pe Zbz 5473 1792 A

Table 1. Operational parameters of the three lab.-scale SBRs used in

this study
Parameters RUN-1 RUN-2 RUN-3 RUN-4

R-A|R-B|R-C|R-D|R-E|R-F|R-G|R-H| R-I|R-J [R-K|R-L

SRT(day) 102013 |10|2(|3)]10]20]30]10]2 | 30
HRT(day) 1 1 1 1 1 1 1 1 1 |067]|067]067

No. of cycle(cycle/day) | 2 2 2 2 2 2 2 2 2 1 1 1

Flow rate(L/day) 6 6 6 6 6 6 6 6 6 4 4 4
MLSS(avg.) 627]722182111021123|137]|875|11.1|13.1]947|11.0}13.3
MLVSS(avg.) 52 |597]6.751845{102115|876|991115|854]9.78|11.8
MLVSS/MLSS ratio |842}83.81835}1833(833|838:83.8183.01881]90.2|886]886
F/M(gCOD/gMLVSS/d) [034}10.31]03110.19]0.16]0.14]0.2010.1810.15{0.14|0.12]0.10
C/N ratio 5511551551 |559§559]|559|4.7114711471|581 581581
C/P ratio 17.84|17.84117.84]16.45]16.45|16.45|16.86| 16.86]16.86}19.98/19.98]19.98

Table 2. Operational stages and periods of the SBR cycle time

RUN No. Operational strategy(hrs) days

RUN-1 {Anaero.(2)/Aero. I (4)/Anoxic(2)/Aero. I1(1)/Sett.(2.5)/Fill & Draw(0.5) 60

RUN-2 |Anaero.(3)/Aero. I (3)/Anoxic(3)/Aero. I (1)/Sett.(1.5)/Fill & Draw(0.5) %0

RUN-3 |Anaero.(3)/Aero. I (5)/Anoxic(2)/Sett.(1.5)/Fill & Draw(0.5) 30

RUN-4 |Anaero.(6)/Aero. I (10)/Anoxic(4)/Aero. I (2)/Sett.(1.5)/Fill & Draw(0.5) 30
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90.4%0°1Q 3L, 712 A COD AALL 42t 498, 51.3, 525% = Hlu3 A
UeEtY ExF AE2%H o2 F3l7t oed £33 FFol Edn.

42 AA AA
421 a9 AAE

Z} vt g zAdY AL HAE AMAFTES SRT 10, 20, 30€¢l Zz+ 779,
719, 81.7%2 Yeloy 3L E Eol7] 93l dE7IF2ZAM glucoseE
F % RUN-49] SAHZHAME 965, 97.1, 988% 2 YElwto s, RUN-29 &
AzANAN = 47 714, 69.7, 145%2A 7}3 @A velst

4.2.1.1 Specific nitrification rate(SNR)

MLVSSZt ¢t € 60¥ o] ¥ #F SNR#2 SRT 10, 20, 30¥A 77z
10.83, 11.04, 9.04(mg nitrified-N/g MLVSS)Z U et en|, RUN-29 Xz
X Z+z 1011, 1364, 11.46(mg nitrified-N/g MLVSS)e.2 713 @l
RUN-3¢] 7§ 1561, 1364, 11.46(mg nitrified-N/g MLVSS)2.&2 71 =4 4
ey}, SBRE| Hdste 3F 2cycle2 M 2AAM Yr/Z7)/F34 v
ANzZHE 3/562A%02 e Aol 7PF AFA UL

4.2.1.2 Specific denitrification rate(SDR)

MLVSSZ ¢t 8 60Y ol F9] HF SDR&E SRT 10, 20, 3084 7zt
826, 765, 747(mg denitrified-N/g MLVSS)2 UElY . RUN-39] Ao
LAPEL W7} 242t 1025, 12.70, 12.15(mg denitrified-N/g MLVSS)2 71% =
A Jelsd.

422 nitrite?] &3

SAZZ % 708714 43 Fe] nirited] build-up B4E Holtlrl 1 o] %
BE Hab @A RUN-39 £AZARE nitrite build-up @Abel 73]
A48 7 RUN-42] $AZARE N-source A9 257} nitrateZ HEH Y

123

4.2.3 Alkalinityst Z4bstete] 84
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E3] RUN-49 442z FaA-dA 2488 2317 A& A5 &
299 glucosed FYE o pHe FAF #HAd4o Yetd A pH el 59
7R AstE Ak &71FAANAM  1ge] NH.-N7F ZFAstsEed Al EHE
alkalinity?] A8A As+a&e HTFL SRT 10, 20, 30404 Z+Z+ 6.22, 6.11,
584[mg destroyed alk.(alkalinity as CaCQOs)/mg removed NH4 -N]Z utej}
olg2gtHt}l A JEyth

424 A2 AA S ORP$e] B4

RUN-L¢ 7oz &3 utg79 gz NOx-N9 FE7} zero
7} ® & ‘nitrate knee'7F 9F 20% o] UElRon 4A1ZHe] AL ZAPAAM €R
Ar3l7 828 ORPY bending point® F 3A1Ztell A 8134,

43 ¢ AA

& NOx-N9 ¥x7l @&+ F&5U AsE7 A Jdew
o A £A7T B¢ HF QAALEL RUN-, 2, 394 Z+Z 59.8, 64.5, 68.6%
2 Jveihgon A7 SRTZ 71858 AAAE] F7Hed. AH&d
7149 C/PHlE A AV HF 1790|AQv}. agln C/PHIZE F71E4E Q
AAEo] Z7tst9en, §& Q9 Fex 9A FAHUL. ] B dFE
3 C/PHIE 20 ol &4Y uf 70% ©lde] AAMAELEE Bt £33 {7
ZZAdA AH¥E CODFEE B SRTZ/ 71845 QdEo] F73ldn 7%
Aol A released P/consumed COD HlE oF 0.1914 SBRe] %A Moz £ AE
At

4. 3 &
793 SBRE MF A b 22 HES AR

1. AAAALL SRT 10, 20, 3092 $Hd3 SBRAAM Zz HF 779,
779, 81.7%E JEelgon @AARE Fol7] & FaAr 2H 27|d 97
A glucoseE FYFT RUN-49 SAZUANA ILAALEL 47 965, 971,
988% % 7FF $43893, RUN-29 AdxdoME Zz 714, 69.7, 7145%=
744 @A Jebgtth MLVSS7ZE ¢4 € 609 ol ¥ SNR# SDRE Z+z}t 11.18,
11.62, 10.68(mg nitrified-N/g MLVSS)# 9.25, 8.14, 8.83(mg denitrified-N/g
MLVSS)Z uvepbgtt. a8z A7 F 70872 43 %9 ritrite SHER
€ Holtprt 1 o]lF A #ZA Ao, RUN-49 EHdZ2AANME NO-N &
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i 5 &o] nitrate7tA] k3= A}

2. 3 ANV EY 371z HNA Az F2o 2uE g Eee] 9
€4 ®/AE SRT 10, 20, 30¥¢& 4% SBRAM z7Z 622, 6.11, 5.84(mg
destroyed alkalinity/mg nitrified N)©2.2 ey},

3. &F Icycle2 A FAA ZANAM nitrate knee(NOx-N©] zero?} E
£ A1A) point?! ORP bending point7} ¢ 3A1zbgro) A el o, ORPE 9]
€% SBRY FIJFAAE A% FAAA AL g3k

4. A AT HTE AAAEL SRT 10, 20, 3092 A3 SBRoIA 7
Z} 59.8, 645, 68.6% =2 tE}YT}

5. C/PHI7} 2001730l A 70% ©)d2] AAAEe] Yelgon dgr|y &
NOx-No] ¥ &+& {2209 F=7l ¢A Jey SBRE ol 8% d4d AAT
FllA AAA v Eo] NO~-Nol o wal& 21 ee a4

6. 3t%F 2cycle2 ¥HE AS #7157 A4 2 AAAS A& d/57)/
Baba 279 wEAIZFS 3528 st £AHsE Aol 1A Ao Ho=
t}e} st
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