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Abstract; Hydrogen — producing acetogens, between acidogenes and methanogens in trophic niche, is very
difficult to be separated and only few of the pure cultures have been obtained. This has restricted the develop-
ment of new anaerobic organic wastewater treatment process with high efficiency based on enhancing their met-
abolic capability. A new syntrophic acetogen coculture named 7 — m —2a which showed great capacity in de-
grading propionic acid was introduced in this paper. To optimize the culture medium, the influences on 7 —m
—2a’ s growth and metabolism of propionic acid concentration, nitrogen sources, Fe’", Mg’*, Ca’" and pan-
tothenic acid were investigated. The results indicated that the suitable concentration of propionic acid and
Fe’*, Mg’*, pantothenic acid were 10 g/L and 88,38 ,30 mg/L, respectively. The optimum nitrogen source
was the mixture of yeast extract, tryptone and NH,Cl with a concentration of 0. 33 g/L respectively. With the
optimization culture, a specific degradation rate of propionic acid and acetic acid yield of 998 mg/ (L « d) and
3 947 mg/L, respectively, obtained after fermenting for 30 days at 38 C.
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BRI CIR BB IR FRA T - m - 2a,
e VLR N I 00 o £ 1 B 2, AR S8 23 58
TRy ABR BREATEVETS I b o3 B A5 2, W N IR BAT
BORR B AL RE ). IR AR & AT
BRI E M S i8R E Desulfotomaculum sp.
Iso — W2, HoARAE 2 REA T H IR ER A H,/CO, 1Y
Uncultured bacterium 054E12_ B_ DI_ P58 #I
Sedimentibacter sp. JN18 _Al4 H.
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a5 £ 3 (1 L) CH,CH,COONa 10 g,
NaCl 3 g,MgCl, 0.1 g,CaCl, 1 g,K,HPO, 0.75 g,
KH,PO, 0.75 ¢,NH,Cl 1 g, BEEEFY | o, A R
1 g, P TR 10 mL, 454 KK 10 mL. H,
FHICEW (1 L) :MnSO, - 7H,0 0.01 g,7ZnSO, -
7H,00.05 ¢g,H,B0O,0.01 ¢,N (CH,COOH) ;1 g,
CaCl, 0.01 g, Na,MoO, 0.01 g, CoCl, - 6H,0
0.2 g,AIK (S0,) ,0.01 g; AR (1 L) %
#0.01 g, JLIRIMAR 0. 025 g, B H FK 0.025 g, #F
IR 0. 02 g, ML ZME 0.05 g, iR 0. 01 g, Xf 44 5
FHR 0.01 g, JLER 0.025 g, 7] K# (0.2%)
0.2 mL,:Be&fg 1 g,pH 7.0.

PN o e v 86 B 32 % e i - il 5 R i v
PIRR AN BT B 2.5.5,10 15 .20 .25 /L, HoAth
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132 mg/L. Jo%3s 55 L M FL Al 35 57 2 P 1 CaCl,
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Mg * Jo e, MR A 9 75 22 4 R oy 13 .25,
38 .50 F1 63 mg/L. y7 fiR K5 37 3k « o) FLfith K% 2 HL vp
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iR B fig % A1 OD {4351 % 786 mg/ (L - d) FI 1.6,
LIRRVES T8 510 2 749 mg/L 1249 mL/L.
MR BN TR EE R N2 10 o/L LA /KSR,
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TR I A 36 2 U LAY

F1 ABRKRERENT7-m-2a £KKREHIF 0
B RN R/ (g - L7Y)
EiEtun
2.5 5 10 15 20 25

ZEA R/ (mg - LY 2210 £109 2359 +149 2749 £173 2 639 =154 2 489 + 134 2179 +99

FEEE/(mL - L") 219 11 231 £9 249 £9 239 £8 227 +9 207 +8

TR A%/ (mg - L™ - d™1) 654 36 699 +25 786 =31 688 +40 664 37 646 £29
ODgo0um 1.25+0.06  1.38+0.07  1.60+0.09  1.49+0.07  1.31+0.07  1.18 £0.05
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FFRE B TR, FOR AN [a] S0 8 R S8R AT A S
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FACEABCBAIR A ZIEXT 7 - m - 2a RHFHY A
KAC U i A A, 20k 30 d BY 8537, TN BR 4 i ik
RIS 5 5 (0D, ) SR AN S 2435
5% 870 mg/(L - d).1.21.3 802 mg/L I
245 mL/L. i DARERE S e — R IR I, 7 - m - 2a
AR A B AN FRARL, 3% 77 45 SR, P R % fi
. ODgy & R FI A R ™ & 0 5 K
862 mg/ (L - d) .0.83 .3 504 mg/L #1230 mL/L.
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T +Yh +7° X+Y X +7Z X Y 7
A/ (mg - L) 3802 £129 3729 £103 3790 + 141 3629 £105 3504 £211 3 698 = 166
P/ (mL - L) 245 £12 240 £15 240 + 18 237 21 230 £ 11 239 18
R/ (mg - L™' - d™") 870 +42 867 +49 869 +57 864 + 62 862 +48 866 +63
ODgoomm 1.21+0.05 1.06+0.04  1.20+0.08  0.91=0.07 0.83+0.07  0.96=0.05
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44 88 110 132
IR/ (mg - L71) 3510 =151 3809 =134 3909 163 3750 +125 3570 +136
A/ (ml - L) 239 £25 259 21 266 +18 249 £28 238 £19
INTRIE R AR/ (mg - 17! - d ™) 899 +56 958 +78 1019 +91 1 000 +96 999 +52
ODgoonm 1.49 £0. 11 1.75 £0.08 2.20 =0. 16 1.57 £0. 04 1.56 0. 09
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2.4 Ca**'xt7-m-2a BEEKKHHEG
W 4 fiR, 36 Ca* " A JGX 7 —m -
2a TR A Y 3G B 0RO B2 BAEVR N 1 g/L
CaCl, MyEFRHES,7 - m - 2a HEM 720 R
RIHE B B TA S Ca’ s 3R k. 5 Ca™*
Bk 22 30 d WG R, H O AR R R S
43514 3 391 mg/L 259 mL/L, N2 Y- 241 [ ik
Ky 889 mg/ (L« d) 5 MFETG Ca* [HEFRIE A,
H MR B A= A 505 3 110 mg/L il
243 mL/L, YR 1 - Y5 B ik 3 %6 858 mg/ (L -
d). BRGNS K, CaCl, TERIRIE TR K2
DAZE SR AORE I T AR AE , 28 K 2 B0 IR W) SR B 7
IXSIHURL AT, LA BRI AR B AR D
F4 Ca''3H7-m-2a FEAE KR
EELD Ca®* Hige bt TG Ca* Bt

2R ER A/ (mg - L") 3391 221 3110 +160
AR/ (mL - L) 259 +9 243 +17
TR fRdiZ/ (mg - L™ - d™') 889 +57 858 +81
ODgoonm 0.87 0. 06 0.9 0. 09
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WA Ca® " W TR AT SRR B S SRR
BRFRIRA A, 0B B Fn il S LR
,Ca” " FUR I —A R R 2.
2.5 Mg 37 -m-2a BEAEKREHER

Mg® S W A K B B I, S R 2 T Y
PTG ), DRI R Y Mg”* Rl BE 2 X A 4
TR T TG P B v A TR A ) A
FEIEF IR 5 5 19 MgCl, , %48 T Mg Jfi i
WREEXT 7 —m —2a TR KA A2 .

ZEIR (R 5) KW, BARAY Mg® " o 5 e B X
7 -m-2a @A RAET ORI RS
A T Mg o e A R A e D R By —
JEFEBE I BRI AE AL 7E 13 ~ 63 mg/L [ it & vk
FEVLIEIN ,7 — m - 2a B BEAE Mg B B
38 mg/L B} B T8 1 A K R I
FEREFR 30 d 5, TR iR 38 %2 0Dy, « SR
A & 39 908 mg/(L - d) 1.58,
2 939 mg/LF1291 mL/L.

x5 Mg 37 -m-2a HEEKRBEHENT

Mg®* i/ (mg - L")

EiLY
10 20 30 40 50
AR/ (mg - L71) 2 870 £167 2890 +178 2939 +132 2 889 +186 2 810 158
FEE/(mL - L) 279 £23 281 £ 14 291 £15 283 £20 260 £ 11
e R/ (mg - L7 - d™1) 880 +58 899 +85 908 +28 899 +59 890 =64
ODgoonm 1.09 £0. 08 1.29 £0. 1 1.58 £0. 06 1.35 £0.07 1.2 £0. 06

2.6 ZEXY T -m-2a BEAERKKERIZIE
ZRAEHCE IR N 2 UHIE (CoA) BT 5C
Z 58 MRS R A AR, CoA AR AZ I LY
HEAEH, Z iRk Z i, i A AR IR IR B
= A2 32 B, AT B — 25 R B 7
LR EARACH. P, 76 55 77 25 o s i iz
PR, R B T3 w7 0™ SRR AT . SE iR
SR (3% 6) R G EZ IR 7 - m - 2a wfHE

0 A A A R A A . A B e D 10 ~
50 mg/LIFEEIA,7 - m - 2a B fF 75 12 IR o ik
JE2 30 mg/L i T 2 B A9 A A AR 1 f
23 30 d (8RN RRIEME H A 0D | LB A&
g 910 mg/(Lo- d) (1.99.3 779 mg/L
1250 mL/L. M 24 32 B2 B v R F 2i/h
30 mg/L,7 - m - 2a BHEAE RACHDKF34 A
[F i B2 P AT
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10 30 40 50
AR/ (mg - L71) 3595 +303 3698 £212 3779 £158 3690 £197 3635 +188
e/ (mL - L) 209 =19 239 +£20 250 £13 240 £20 228 £17
INIRFEfRE 2R/ (mg - L™! - d ™) 870 +44 889 +52 911 £85 896 +65 887 £72
ODgoonm 0.94 £0.07 1.28 £0. 09 1.99 £0. 11 1.71 £0. 06 1.52 £0. 10
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AN 30 me/L IZ R, AT SR AL pH Oy 7. R H]
PUA)E 5 IR 2, 16 38 C R 1SR 30 d,7 - m -2a
TR AR X DAY ) R ik R 8 998 mg/ (L - d) | LR
A 3 947 me/L, PEE RN 295 mL/L, 2
RGBT Dy, 35 2. 96. 1525 F 1 1 1Y S B 45
(1 ~6) BT, AT T, 7 - m - 2a
TR PR A B i R | LR AR i ™ U DA SR
PRI FE i (ODgy,,, ) 20T PR R 5T i B L S
Mg®* FNZ RGBT 45 P IR RS R L) Fe™
NN R IR LR (R 3), K05 T
1019 mg/ (L« d) Fiy P TR o fff 3k 3%, X — 25 2R
TOACAAE T 998 me/ (L - d) , (Hik I LB

et A B L TR R B D 4 2N T
PUALZEIE T R IRRCR . BT, 2l )s i
VR UGS L 7 — m - 2a AR AR AT

3 4 #®

D)X SR B R 7 —m -
2a [UREFR, B SR L OB BN N Fe’ ' Mg®t  Ca®”
FNZ BR AT AT R o B RE A AR . LAk s 3 5%
R4y K : CH,CH,COONa 10 g, NaCl 3 g, MgCl,
0.15 g, CaCl, 1 g, FeCl,0.2 g, K,HPO, 0.75 ¢,
KH,PO, 0.75 g,NH,Cl 0. 33 g, i tE#& 0.33 g, i
HEHWR0.33 g, IR W 10 mL, 4t 4 R W]
10 mL( 72 30 mg/L) ,1 000 mL,pH 7.0, 1%
FRIREERH 38 C.

2) TEfi A s g HErh 38 C G 57 30 d, &A™
CPRTAE I FRAR T — m - 2a XoF 7N TR 1 A i 3
HA[ ik 998 mg/(L - d), ZBRHE W F N
3 947 mg/L, & N 295 mL/L, KW TR A5 W)
0Dy, 3% 2. 96.
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