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Treatment of Liquid Digestate by Stripping Combined
with Struvite Precipitation
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Abstract; Stripping combined with struvite precipitation ( MAP) was used to treat the liquid digestate.
The results showed that the best process parameters for stripping of the digestate from mesophilic digestion
were as follows: the pH value was 10, stripping time was 8 h, gas-liquid ratio was 2 400, and filler was
added. The removal rate of ammonia in the digestate was about 90% . The pH value of the digestate after
stripping was about 9. 2 and it was suitable for MAP precipitation method. The pH value regulation was
not necessary, so it can save the cost of dosage. The removal rate of ammonia nitrogen and total
phosphorus were 95% and 80% , respectively, after MAP precipitation treatment. The removal rates of
COD and SS were 40% and 32% , respectively. The pH value of the effluent after MAP precipitation was
about 8.3, which can meet the requirements of biochemical treatment. Meanwhile, C/N ratio of the
effluent was greatly improved, which was increased from 0.7 to 10, and it was conducive to further
treatment of the follow-up biochemical system. The process not only makes the digestate be processed,
but also can recover the nutrients.
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Tab.1 Parameters of sample

BH AT AR COD/(mg- L") A/ (mg-L™') B TP/(mg-L™') #iesh/(mg-L™")

[ AP ¥ SS/(mg-L™")  pH{H

BUE 2600 ~3 100 3200 ~3 800

140 ~ 170

90 ~ 120 1000 ~1 300 7.8 ~8.2
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Fig. 1  Flow chart of digestate treatment
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Fig.2 Test device for MAP precipitation
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Fig.3 Effect of pH value on stripping
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Fig.4 Effect of time on stripping
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Fig.5 Effect of air flow rate on stripping
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Fig.7 Effect of pH value on ammonia and phosphate removal
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Fig. 8 Effect of molar distribution on ammonia and phosphate removal
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Fig. 9 Effect of reaction time on ammonia and phosphate removal
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Fig. 10  Effect of temperature on ammonia and phosphate removal
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Tab.2 Removal rates after MAP precipitation

HER R B2/ K R R B/

KA , U sms
(mg-L7") (mg-L7)
s 1 314 144 54.08
A
2 326 151 53.56
1 118 8 93.23
PR
2 115 8 92. 67
1 136 26 80. 88
TP
2 133 28 78.95
1 2234 1420 36. 42
COD
2 2156 1397 35.21
1 430 338 21. 40
SS
2 443 346 21.90

M3 AL YRR MAP JUIEAL HLR , K
i pH (HFFMRE 8.3 Ze i X EER M T AR
e P IR R AN BT T ARG, I B C 9 A B A A B MR AR
(B B B, pH ELREAR o K pHE A B AR ) 2

®3 HikpHEZNK
Tab.3 pH value changes of effluent

i K ik
1 9.00 8.30
2 9.00 8.38

A AR AL PR AL AR AT ) 54, AT AN 20 R R,
HE#EAACEIERS
2.3 MBEE MAP g ZBE I ZAERR
SEHG A ERW S MAP JiyE ki T2
W BRI % 58 KR B AT 5 A AR A R 20K
¥ pHAAEH Z 10 (19 1 L {EWCE T Wik &,
PRAFIE IR 30°C , B &L 300 L/h, XL 6 h, Il 2 W JiE
JETRW IS TS E . R 5 $ WSS I TR W, 76 B+
Ry 200 o/min, iR, Mg® T 5 PO BRI 1.4
254 T AT MAP JUIE S50 . S50 M 20 min J5
PR E 20 min, B F I WO A& UEE AR o LR 45
Mk 4.5 Fix,

*4 HAIZHERBRBRE

Tab.4 Removal rates after combined process

PEKFR RBLHIK MAP P

K ) ) . BERR
T B/ TREWE/ KREWRE,
Eisan /%

(mg-L™") (mg-L7')  (mg-L7")

" 1 3356 325 149 95.56

2 3245 280 133 95.90
o 1 118 110 8 93.22
&N

2 109 104 7 93.58

1 142 131 29 79.58
TP

2 136 128 27 80. 15

1 2348 2131 1371 41.61
CoD

2 2302 2 109 1360 40. 92
o 1 513 450 347 32.36

2 496 437 328 33.87

RS AGTZREpHEEZNY

Tab.5 pH value changes of combined process

P K R H 7K MAP L€ Hi 7K
1 10. 00 9.21 8.40
2 10. 00 9.16 8.32

34 0T LU, B MAP JL3E AL #L )
SRR TP [ T v B R BE A, K B R i
W REAE 140 mg/L A2 A7, TP JiG i ¥k B 7€ 30 mg/L /A2
L, EBRESNRET 95% M 80% . B4 T 4N
COD F1 SS WA — & 1 L FR&CR , COD F1 SS 1y 25 Fr
RO HIAE 40% F132% iAo HiK i COD Jf i ik
25742100 mg/L,SS gk [ H 330 mg/L 24, Ab
HIFTEWM C/N Hoh 0.7 247 b 35 B T2 AR
RS R R, C/N LR KARTEGRB T 10 2247, )5
e R G AL R A T AR B Y AR

NS AT, W e K R pH (EAE 9.2 4,
IESF7E MAP UTE % e A pH (ELMEE , A FH 8% pH
(B, AT 24 700 i 4 R, 35 20 AR . MAP UL 3E HE K
W pH (E 2 8.3, fF & A AL b 3 i 225K, ] DL B 42
HEAAAL R G HEATAE R
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