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STUDY ON CHEMICAL SELECTION FOR SIMULTANEOUS PHOSPHORUS REMOVAL
IN NITRIFIED LIQUOR RECYCLING NITRIFICATION—DENITRIFICATION PROCESS

~COMPARISON BETWEEN ALMINUM SULEFATE AND POLYALMINUM CHLORIDE~

AN BER*, & OB O OBY, O R B
Masashi OGOSHI, Kazuak: SATO, Katsumi NOMURA

ABSTRACT ; The comparative study was made to select better chemical for simultaneous phosphorus
removal in nitrified liquor recycling nitification-dentrification process. Alminum sulfate (alum) and
polyalminum chloride (PAC) were exzamined because of their popularity as the chemicals for simul-
taneous phosphorus removal in Japan. Experimental works were carried out for a year in Kyoto
advanced wastewater treatment pilot plant, using 2 series biological treatment facilities. Both alum
and PAC gave excellent results upon the phosphorus removal, but some differences were observed in
mtrification and slude characteristics. Nitrification was deteriorated more severely with alum than
PAC. In the alum dosed series, occasional stops of the nitrification were observed especially in winter
season, resulting from sudden drops of the water temperature. But in the PAC dosed series, such
phenomena were not observed even in winter season. Regarding the thickenability and dewaterability
of the generated sludge, the alum dosed sludge exhibited a little better properties than the PAC
dosed one.

KEY WORDS ; Chemical addition, Nitrogen removal, Simultaneous precipitation, Phosphorus removal,
Alminum sulfate, Polyalminum chloride.
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Table 1 Operational Conditions at Kyoto Pilot Plant

RUN I il v v
I-1 I1-2 n-1 -2 e V-1 V-2 V-1 V-2
Period 41 4.30 57 6 21 7.22 95 18 1.21 2.27
(*86~"87) ~4 23 ~56 ~6 20 ~7 21 ~9.4 ~12 25| ~1.20 ~2 26 ~3 31
Condati £
eaocI;l éelﬁns © Anoxic * Oxic * Oxic * Oxic Anoxic » Anoxie * Oxic * Oxic
Return sludge rate  (%Q) 30 50 50 30 50
NL recycling rate  ($Q)| 100 150 150 100 150
Al dosing rate PAC 0 2 4 3 4 4
(mg/1) Alum 0 2 4 3 0~3 4
Excess PAC 0.75 0.75 075 0.60 0.40 0 42 0.48 0.71 07
sludge rate(% Q)| Alum 0. 50 0 50 0 67 053 038 053 0 46 0.71 0.71
G/L PAC 11 4 9.6 9.6 9.1 8.4 8.4 96 9.6 9.6
Alum 12 4 10.8 10 8 103 96 9.4 8.4 8.4 8 4
MLSS PAC 1860 1740 1793 1648 2487 2458 2725 2930 2868
(mg/1) Alum 1755 1400 1817 1580 2318 2675 2750 2852 3092
MLVSS PAC 1380 1350 1320 1084 1580 1718 1950 2094 2044
(mg/1) Alum 1290 1105 1340 1046 1475 1879 1965 2102 2220
RSSS PAC 8485 7155 5895 7112 8125 8864 8620 9246 9442
(mg/D Alum 7740 4965 6080 6728 7192 9120 8905 9106 8832
SVao PAC 36 40 33 21 30 40 66 79 67
(%) Alum 33 30 31 20 27 34 46 69 56
SVI PAC 191 229 183 133 119 164 240 268 268
Alum 189 212 172 129 115 126 164 240 181
SRT PAC 8.6 11.8 13.1 15 4 19.6 199 17.9 13 6 12.6
(days) Alum 13 2 157 136 15.7 19.7 19.2 19.8 148 15.3
BOD/SS PAC 0 07 010 011 0 09 0 06 0.09 0.08 0.07 0.07
(kg/SSke + d) Alum 0.08 0.13 0. 11 0.09 007 009 0 08 007 0. 06
Temp. n No.4 PAC 17.9 20.0 219 237 26.4 212 14.4 150 16.0
cell (C) Alum 18 0 20.0 219 237 26.3 21 2 14.5 155 16 0

MLSS x (Total volume of the bio—reactor)

SRT =

{ RSSS x(Excess sludge rate) X Q}+ 1 (SSin final effluent) X Q }

Q: Flow rate of each series (nf/d)
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Table 2 Summary of Performance at Kyoto Pilot Plant— average of each run —

I I v v
Run T=1|T-2[1-1]0i-3| ¥ [Woi|v-2z|v=1]v=z2
Inf. 7.51 7 43 7.54 7 42 7.44 7.49 7.66 77 7 65
pH ML. in PAC 6.37 6.68 6 59 6 68 6 76 6. 75 6 62 6 63 6. 56
No4 cell Alum 6 31 6. 68 6 57 6. 64 6.70 6 66 6. 65 6 59 6 51
M—Alkal Inf. 97.0 109.3 130.7 112.3 120.0 142 0 129.7 143.3 134.7
nity Eff PAC 40 31.4 37.2 368 50 5 *61.7. - 53.2 49 3
(mg/D) ” Alum 45.0 38.7 36 2 3327 45 0 *53.3 - 50.6 43.0
Inf. 56.9 71.5 78 6 66 9 59.8 92.1 90 0 85.6 83.9
BOD Eff PAC 58 3.8 36 1 2.8 4.0 12 8 81 6.9
(mg/1) ” Alum 6.1 5.4 5.0 32 34 7.1 18 2 6.3 86
Inf. 67.5 85.0 51.8 50.8 41 *76.5 — 62 3 74.8
SS Eff PAC 173 1274 13 3 9.1 13 2 145 26.0 23.9 219
(ng/D ” Alum 17 3 12 4 16 5 16 3 17.4 24.4 29 3 15.3 22 2
Inf. 44.3 51.2 54 8 50 5 47.4 *69 9 - 68 3 62 9
COD Eff PAC 15.7 12 6 12.8 10.2 10 4 *13.6 - 17.2 17 3
(mg/1) ” Alum 16 5 11.2 143 126 121 *17 2 - 155 159
Inf. 158 17.9 210 17.6 16.1 23.5 [|**24.2 26 2 22.9
T—-N Eff PAC 9.9 106 10.6 9.1 6 2 7.5 9.9 8.7 80
(mg/1) ” Alum 9.7 106 9.9 9.5 6 5 80 120 87 94
Tot. 100 1.4 150 1.1 10.6 | *16 2 - 17 4 15.0
NH:—N Bff PAC 01 01 0.1 01 01 *0.1 - 01 0.1
(mg/1) ” Alum 0.2 0.0 01 0.1 06 *0 2 - 01 06
It 09 0.7 0.2 0.5 0.3 *0.0 = 0.3 02
NOs—N Eff PAC 79 94 89 78 4.8 5.3 70 6.0 5.8
(mg/1) ” Alum 76 93 81 7.9 4.4 54 5.9 63 5.6
Inf. 2 06 216 222 1.79 176 290 2.96 2.75 2.75
T—-P Eff PAC 182 1.50 090 0 52 0.46 0 66 091 0.80 085
(mg/1) ” Alum 1.72 140 097 0.71 0 53 0.84 092 109 073
Tnf. 1.26 143 163 107 1.07 | *1.88 = 175 166
S.T-P Eff PAC 141 1.50 0.57 029 0.13 *0 27 - 0.15 011
(wg/1) p Alum 1.34 140 0.54 0.25 009 | *0.13 - 0 41 013
Al Eff PAC 01 0.1 0.3 0.3 0.5 *0.7 - 14 1.4
(mg/1) ” Alum 01 0.1 04 0.5 0.6 *1.2 - 0.6 10
*average calculated except datas in accomodation term. ** K= N
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Fig. 11 Relation between water Temperature and Demtrification Rate
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