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Abstract: The pﬁenomenon of simultaneous transforr}lé'tlop-'of ammonium and sulfafe findg e (})ndltlons of 1noculat1ng ANAMM@'X ._
cultufe has gottert the attention of researchers=Howevet , there.are some problems and doubts reported in the related literature. In this
study ,| the chdractenbtlca of ammonium and su]fdte synchr@nous transformation werej"‘ investigatéd in a CFSTR via inoculation w1th
ANAMMOX ctlture. Under the condltlon of oXygen removal and non-filling, in thé unﬁlled sealed fermentation tank, the average
conversion of NH, -N*was 50. 8 mg-L~ whﬂe that/of sulfate-sulfur was 4.5 mgéL~'. “Elemental analysis results showed that the
obseﬂ;ed yellow solid was nét-elemental sulfur but rather 1r0n_c0nt§mmg compounds. However, no obvious change of ammonium was
Observed when using a filled sealed batch reactor. Only sulfate transformed significantly, and the transformation rate was affected by the
inoculatio biomass. “Under these two conditions, the ORP in the reactor was completely different. This is an indication that the
synchrori:ous transformation of ammonium and sulfate observed in both our study and other related studies is probably not a process
mediated by ANAMMOX organisms, in which sulfate acted as the electron acceptor to oxidize ammonium. Actually, ammonium and
sulfate transformation were completely independent: ammonium oxidation is due to the micro oxygen environment created by the reactor
operation form, whereas sulfate conversion is attributed to the sulfate heterotrophic reduction that results from the organic matter release
via microbial decay. This transformation can clarify and explain the problems and doubts reported in the related research.

Key words: ANAMMOX; simultaneous removal of ammonium and sulfate; sulfate-reducing ammonia oxidation; sulfate-dependent

anaerobic ammonium oxidation; micro oxygen environment
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Table 3  Elemental analysis results/%
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Fig. 3 Substrate concentration changes in the batches
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Table 4  Composition test results of the white colloid

Af ] /min - AHBLEE 28K CAS %5 AHXT 537 i fbiesl AR

7.501 10.46 E-2-Hexenyl benzoate 76841-70-8 204 CiHig0,  CRARHER

8.939  96.94 Cyclohexane, isothiocyanato- 1122-82-3 141 C,H, NS FmistR A O iig

9.495  62.45 Phthalic anhydride 85-44-9 148 CgH 05 KPR/ 48K — H R IEF
11. 16 87.87 Benzoic acid, 4-ethoxy-, ethyl ester 23676-09-7 194 G H,,04 XF AT R 2 Tg
11.699  98.65 Hexathiane 13798-23-7 192 Se TR VA L% N N
12.396 20 2(3H) -Benzothiazolethione , 3-methyl- 2254-94-6 181 CgH;NS,  3-FH 2R Ifweme-2 i i
13. 049 12. 45 Hentriacontane 630-04-6 436 C3 Hg =1k
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Fig. 4 White colloid and its characteristic analysis
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Table 5 Some kinetic parameters of the activated sludge model

5 BX Bfgsd-t SCEk
buo, FEIREE Xy U A R IR R 0.3 [31]
buno, FEIRE Xy Gl P I I 3 5 0.15 [31]
bao, HIFE X, I A IR 3R 0.2 [31]
bano, FAFRE X, B4 P J5IT 0 0.1 [31]

by  HILPE IS 0.03~0.06 [32]
bia HFEEETRH 0.07 [33]

[

Ky WSS R AR RE 0.04~0.075  [33]
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NH, -Nad AL B4 50 & A s s A/ ) ad
AL R AL K A= #E SRAS 3o B, B T SCilik [ 21,
24 1R RS G R NH, L SO Sl — 3t
AT 9T Z 40, 38 43 0 9% & 7R I shad A2
23 T LA NO, R F 32 KM # # ANAMMOX By

Be. R 7 Hal LA 1, % #L8) ANAMMOX B Bt
IR R e T R A e A I AR BE % i 7 1 NO;y
FEAEL Z BT 9 E 7R L ANAMMOX B B i &
AR NH, B9 5 SRAS BB A {1k i NH, 1)
I 2.

*ko6 EEREMNBRESTHERRIES SN FHHNLER
Table 6  Average conversion rates of ammonia and sulfate in the continuous flow reactor during its stable stage
- VIR IR HUAT EBRHER/mge (L-d) ! Rl o
BAhTSIR /g L7! SIS 3% i j/MLZM NH; -N : (Soi ’)—S Vs NO, NO; s2- ik
ANAMMOX 0.322 Wi 1.7 644 800 1.7 % / / [15]
Hiki5 e 1.56 UASB 2 13 15 2.1 — — - [16]
ANAMMOX 8. 665 UASB 10 140 56 5.8 / / / [17]
ANAMMOX / UASB 1.57 98 16 14. 4 Vv VvV — [18]
ZyiHh G / UASB 2 64 13 11.4 / vV — [19]
ANAMMOX 4.354 ALK 6.3 77 26 6.7 Vv vV — [20]
AL 0.5 AnSBR 1.5 20 10 4.6 / — / [21]
THALT5 14.9 G 1.5 77 19 8.7 — — — [22]
ANAMMOX / ASBR 0. 45 66 46 3.3 / VvV / [24 ~26]
ANAMMOX 14.015 AP 2.2 20 10 4.6 vV Vv / A7)
ANAMMOX 0.241 ASBR 0. 45 50 22 5.2 V- Y Fard "“',[283
1)N/S FRE SRR FER AL s V FRH IR, — FM AT RIS ; /225 Sk b B ) /&
L ] \ . o
%7 ANAMMOX MEES@d=#tES SRAS FESEELEMITLL /mgs(L-d) ' &
Table 7 Comparison of excéss ammonii;rr.l conversion in the ANAMMOX and SRAS-‘pirdcesses/mg- (L-d) ! . § ’
NH, -N SNOS N NOT -N #NO; -N NAL; N SRAS, 1f 72 i )
e 4 T A G e e LI = ik
St Rk b iy 00 BREE AR LIl NH Nl
198 AT s 4487 g" e 298 563 J Yesa [15]
o == [ 4 125 T ol 246 As . 13 [16]
56.1 /. 30 s/ ¥ 59 < 34l — T T F10] 4
82.4 70 sy W 13. 8 29. 4 77 20UF
L 768 770 ff ¢ F 15 rs v 140 [17]
% W . L24 % la |- o7 116 ‘98 (18]
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W4 NH IhST R AR B | 158 B AR 529 R ke 96 50
Bk SRAS &/ NH, W1k 5 SO~ MLt L
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(SO; ™) ZHIARAK, H 250 i KT HEDE 2.
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WEEFH n(NO, )/n(NH,; ) /NT 1.32, Bl NH, i
WAL (FT). 540 XFH CFSTR 5 Batch 2 By 525:

——
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ORP 30 B I 19 22 1], #6 7™ 4% IR S 45 £F F ( Batch
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HEM AE n (NO, )/n (NH, ) /NTF 1.32 19 % M
ANAMMOX Jz i i s 46 1Y NH, Az SRAS i 72
AL NH, BT 2 72 ki T4, 5k,
Prachakittikul 252" %} SRAS ) AnSBR % 4t i (9 1
R A B0 v A BH S5 19 AOB ( Nitrosomonas sp. )
FEPE  ULBHTE AnSBR RGEH & A AOB T 2L 5L
i 0,. SCH T RO R A Jr 2R S 5606
A AT e PR HERUEPRER , Lol AU Pl B 5 B e
Z A1 YA S B b B P S8 A T BLBL
U e A R A IVA - o R N 04 NN Ev¥m B NS |
JE) KT 9% 5t 2% EE AU IR ; UASB [Rl i A 2 40 130 &
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PO 18 R N A% b2 Rl AR A 5 | ke N AR 22, il



3412 AN 53 Bt 2% 38 %
1AM ZS SR Zy it A\ B R 7 55 WZ R 238 LA S il RS AR 2 40T, 10 BH A AH OC SR DA

EHEX VR E LT PNH, N S50 RARSER R ETEAER SO, Fifb 2RI T A v
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%£8 NH; 5 S0}~ MuBUBEEMETFHRE B FShE"
Table 8 Amount of electron donor/electron acceptor required for the independent conversion of ammonia and sulfate

L SRR A7 Y S

HRAARF/L a gL b/mg-L~" c ik
1.7 4.03 3.22 1171 0.364 [15]
2 0.8 1.56 2 0.014 (16"
10 0. 88 8. 665 82 0. 009 e [‘1'7_} ! |
1.57 0.61 /- 23 / S5 L
2 0. 40 v 19 =t % [19]
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