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Effect of pH Adjustment by Adding Sulphuric Acid on
Chemical Properties in Aerobic Liquefying Process of
Co-Digestate of Swine Manure and Apple Pomace
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ABSTRACT: This study aims to survey the effect of sulphuric acid (H,SO,) treatment for pH adjustment with 6.5 and
7.0 regarding ammonia volatilization on chemical content change in the aerobic liquefying process of co-digesate swine
manure and apple pomace. The digestates of swine manure was aerated with 0.3 m’ air/m’ - min for 60 days. The untreated
digestate showed the increased pH and decreased contents of electrical conductivity (EC) and total nitrogen (T-N). The
untreated digestate had a high concentration of NHz with 172.6 mg/L, but, ammonia (NH3) concentration of H,SOj-treated
digestate was significantly lower than that of untreated digestate. The H,SOs-untreated digestate for retaining aeration
showed a decreased concentration of 47.2% of ammonium nitrogen. While, the HSOx-treated digestate had a high concentration
of ammonium nitrogen compared to the untreated digestate. Also, the H,SO4 treatment affected to increase the contents
of nitrogen and phosphoric acid content. Therefore, the pH adjustment with H,SO4 might be a useful method for the
decreased ammonia concentration and nitrogen maintenance in the aerobic liquefying process of swine manure digesate.
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Fig. 1. Pilot device of liquefying process of digestate.
Table 1. Characteristics of Digestate Used in this Study
H BODs CODumn TN NH:-N NOs-N T-P EC
P (mg/L) (mg/L) (%) (mglL) (mg/L) (%) (mS/cm)
83 9,380 13,020 0.39 3,559 27.6 0.036 252
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Table 2. Amount of Sulfuric Acid Required for pH Adjustment

Treatments Amount of sulfuric acaid before aeration  Amount of sulfuric ascid after aeration Tote13|
(L/m?) (L/m”®) (L/m”)
Untreated slurry 0 0 0
pH 7.0 slurry 3.0 3.5 6.5
pH 6.5 slurry 6.8 1.3 8.1
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Fig. 3. Changes of pH(A) and EC(B) during aerobic liquefying process of digestate.
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Table 3. Ammonia Gas Concentration(ppm) During Aerobic Liquefying Process of Untreated and Acidified Digestate

Ammonia gas concentration during aeration(day)

Treatments
6 12 18 24 30 36 42 48 54 60
Untreated slurry 78.4a° 68.2a 50.7a 176.2a 60.3a 50.7a 40.2a 35.5a 26.6a 20.3a
pH 7.0 slurry 50.7b 25.2b 24.2b 15.4b 5.1b 1.2b 0b 0b 0b 0b
pH 6.5 slurry 30.5¢ 5.2¢ 3.9¢ 4.8¢c 3.4b 2.1b 0b 0b 0b 0b

"Values are average of 3 replicates. Letters of row indicate a statistically significant difference between treatments according to Duncan’s
Multiple-Range Test (DMRT) at P < 0.05. Means with the same letter are not significantly different.
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Fig. 4. Changes of NH4-N(A) and NOs-N(B) concentration during aerobic liquefying process of untreated and acidified digestate.
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SAF S 8ot A7 WSk Table 49 2T @714
st} At F22] 9] pHE £7] 952 53l
v @7]astel g4k 3 A 275 pH 7.0, pH 6.5)%]
pHE Z7] A 8304 Z7] T 6.1 ~ 642 FoH 0
2 dolxth

7)a8)o Fxjg]te] ECgtel Z7]%7] 252 mS/em
ANA Z7] F7]°l 16.0 mS/cmZE F2]H 02 vrolx
o}, 3HkAE] pH 28 AT ECx 7] 7iA

71 8E B A7FA] 25.0 ~28.0 mS/cmzE A7 A
ok 3 FA P @r]Astd o] TN e 37 4
AA] 0.39%04] 0.22%= 43.6% 433t 34k
g pH 24 79| T-N T2 035~ 0.38%= F
Ao T-N &5 0.22%X0} 1.6~1.78] =olxth
7t Anle] F AAo] oF 50%7F dEYol
glo]7] wjZoll, T 249 v% Wsh= drYotd
3] akeko) 3FS W=t} Westerman et al. (2000)™”
< e 3714 AskAe 3804 TN
FE 61%, NH,/ N e 94%E AAsIHTL B
gk vk ok o3 B3k FAHAA Y {71E
9 Ah AAZES B AT AdFe} vluste] ¢

o

3 A2 pH 24 AEle HF Aule] 84 <
2k gHFL 300.5~ 300.7 mg/LE T3 272 214 mg/L
[e)
o

Bk foF 0 Eobd nE sbx F7 ARE
ESIE FhEREselulo] 4He H7tstel pHE =

Al 749 ofule] Aaede v, Qi) 7he
shelo] Ago] Wad Jrow %a-f:f.}z N A%
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%
HRis}o| UIXlL %‘%:—% T3] Hokﬂ Tﬁﬁ oP%i
o}t g7)Astbo) SAHH,SO04 97%)E a;}—o—}oq pH
£ 70, 652 2E3 F 5714 AN AFE AA
sttt H4Hlst §Eg-7]9) &4 6.971*§}°“ 15 LS
A PES Hulsl Wgrlo] TN, $3FE
0.3 m’ air/m’ * min Z7AA A& 7] Al o 60
=T F71 48y pH ™ol B sk
ik 7 F2 F718SY 1EE pH 65 7002 =
Asl=d 2H2t 8.1, 6.5 L7} 229300 pHE 23
SHA] & FAE #7|AEee] NH; v+ FHAL
176.2 ppm o2 =30} 7|48 pH 7.0, 6.5 =
A AT dRYol v FATT Btk f9
Ao ol ofF A7t AdE YERITE @7
A3}ol i e] °m€rﬂ17§_¢(N}h—N) e X
7] A 3,558 mg/kgolA Z7] 3 1,877 mg/LE 53%
solgtt. £7] F87]9 pHE £H8HA] B2 5
279 T-N &go] 0.22% 1ot pHE 2483 A
2T 035~ 038%5 WEllo] FA- 27 T-N
rEFol 59~72% oA 2 EobA HaA BH a3
E Yeridth 34k Al pH 24 M= HE A

L

Table 4. Chemical Characteristics of Untreated and Acidified Digestate at the Initial and End of Aerobic Liquefying Process

pH EC (mS/cm) NH4N (mg/L) T-N (%) P20s (mg/L)
Treatments = : = : = = = :
Initial final Initial final Initial final Initial final Initial final
Untreated slurry 83a 9.5a 25.2a 16.0b 3,558a 1,877b 0.39a 0.22b 400.2a 214.1b
pH 7.0 7.2b 6.4b 26.9a 25.3a 3,460a  3,250a 0.38a 0.35a 405.3a 310.5a
pH 6.5 6.7b 6.1b 27.8a 27.9a 3,418a  3,600a 0.37a  038a 409.8a 300.7a

“Values are average of 3 replicates. Letters of row indicate a statistically significant difference between treatments according to Duncan’s
Multiple-Range Test (DMRT) at P =< 0.05. Means with the same letter are not significantly different.
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