%39 A H11 4 P OE 4 K HE K Vol. 39 No. 11
2023 % 6 A CHINA WATER & WASTEWATER Jun. 2023
SRRRRRRRRRRRY
i DOIL: 10. 19853/j. zgjsps. 1000-4602. 2023. 11. 001
] %3
7 A S . Y
. wsER
Y,
e 9

Fra S

RIRRE &5 A R PHA FRED

MRS, REZ', FAHE
(1. KL k¥ FmEAFE TEFE, LB K& 030024; 2. &4 SFHFTHAE TR
I F I, H#H 999077)

M E: ARZTHBREAT LS (PMS) 485 4 5 JLmb & 55 3K BUas R & i R 72 IR e Wy

B 85 (PHA ) & 5T 4705, 2 3 R R ) 405 stk (pH=10) £ B (18 AR “pH10 K B ) \PMS 485~ 4 4
7 Rtk (pH=10) & B (5 AR “pH10+PMS X B " )VE A 8 R, AF R E R T RS ABALES Eib
P PHA W LA B A M B % 4 M AL, R AW, 4 5 #1024 pH10 X 8% . pH10+PMS
KR A A AR AT, S B PHA #9358 KA R E 4 71 4 10.61% F2 12.22% , & W-BL PHA 69 R A4
RE 5 R 42.84% F9 52.53% ; R A R B AR B g 4k 7 PHA 9 i A B35 25 M) A 2 2 511, 5 pHIO
KR B R ALAR Y pH10+PMS & B iR 85 R 48P 55 PHA & A8 K 69 L A BB 313 & R KA
S Ao T IEAT R B 6942 .5, BA A T PHA 696, B 3 pH10+PMS & B ik A .3 76985 0R.

KGR FWHFR; RBRAELABBRES(PHA);, BEBBHR; HR; HMAEMEXR
FESES: TU992 XERARIRAD: A XEHE: 1000 -4602(2023)11-0001 - 07

Effect of Different Kinds of Carbon Source on PHA Synthesis and Microbial
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Abstract: To explore the feasibility of synthesizing polyhydroxyalkanoate (PHA) using carbon
source from alkaline fermentation of excess sludge coupled with potassium perbisulfate compound salts
(PMS), the simulated excess sludge alkaline (pH=10) fermentation solution (pH10 fermentation solution)
and simulated PMS coupled with excess sludge alkaline (pH=10) fermentation solution (pH10+PMS
fermentation solution) were used as carbon sources respectively to investigate the PHA production of
mixed bacteria in activated sludge and the change of microbial community composition in the enrichment
and synthesis stages. When the two kinds of fermentation solutions were used as carbon sources, the
maximum PHA yields in the enrichment stage were 10.61% and 12.22%, and the cumulative PHA yields
in the synthesis stage were 42.84% and 52.53%, respectively. The microbial community composition in

enrichment stage was different when different carbon sources were used for PHA production. Compared
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with pH10 fermentation solution as carbon source, the content of functional bacterial group (such as

Paracoccus, Thauera and Meganema) related to PHA synthesis was higher when the carbon source was

pH10+PMS fermentation solution, which was more conducive to PHA synthesis. Therefore, the pH10+

PMS fermentation solution was a more suitable carbon source.

Key words:

activated sludge;

source; microbial community

RIRILIENTRRER (PHA ) & — 2 H AT 454 2 RE
o> T E P R B , ELA A 9 nT e gt R 2B 4 el A
HMEW 20 AR TR, & —Fh
BT AF R St b o AR X A i 1 SR} A
AR THBE A KA 4 B Al Ak B FHBR ] T PHA 1
F AR Y

TS I IE G B PHA 19 T8 —BeR = Beatl
JEPE S B B 7 PHA IR A T A & 45 BE . PHA &
BB o FEIG PTG ek G M PHA T8 A %
ST BRI A &, 5 2 PHA A BUSAS 1 50% .
] 55 B A O B0 T2 B B PHA 19 S ) 8, FF
FEH 15 IR R AR R T 7 A 1 i i S 7 1R (SCIFAs ) 7R
A PHA Jr i HA B RERE o Rk, A4
15 U6 IR AU Ak B2 77 R B BE AR 15 SCFAs ok & %
PHA J LA DSR4 T RS2 4 T R

15 U R AT A — M 53 A i KA 7 IR B ™
e 45 4 A [ B, e Uk A HILY ROV i 2 R LY
PR IR . SRy sk ¥ U () 9 At FOK S ok A F 2 T
b3R5 AN R | B4R BRURT R A B AR R R Y
WEIE & & B, 2 X5 Je R 7 b FiAb 2 (pH>9)
AT DL DR AR A5 1 e K R AL B B, DT 42 =15
T iE A IR B . O T ot S AT
DAGEHE 5 e 7 B0 52, RIVAE 28 40 it v i A LA o
VR, DA R 7 R TR B HE IS ok 77 A SCRA s, - HL AT
FE— B R A0 B e D T A2 2R R B
S AR (PMS) — % L 2KHSO, - K,S0, - KHSO, 7R
AR e X AF 7, KA R4 S KHSO;, & &= -
47%. PMSJ&—FhEE4 4 AR FIE T — R8T
R ST B R, T DU 2 3 e 0k i i B v
fig i, Bl TI5 R IEE AL . BRI K B, PMS
Rl T A5 75 Ve Bk & 18 1T AR 5 SCFAs A= i .
T3 558 S P m v 2 BE K f RO T WAL HE 2 PHA
T TS e TR A TR RE , DA KR RV R i 7K i) PHA fe Rk
AR IA#) 420. 5 mg/g, HATLL PMS G HI 4375

polyhydroxyalkanoate (PHA);

short chain fatty acid; carbon

VB 2 T R A5 B PHA POAIF 5 18 A DL A2 3 -
AN [R5 Je AL 3 5 5K, 25 5 8UR WA T SCF As
Y20 53 4 AR TS ) PHA & i o

R HRFT PMS F A T A 15 PR P 2 e K S A
B PHA B AT ATV, 28 35 43 0 L) 3R 4k 1 e il 1 & 1
W PMS #5560 4% T Ve e e A SR i R T 5
T PETS VR IR & T BETE PHA & 4 A4S W B A 7
PHA BURSCR , L R G MRV A5 A 0 AR A A i o
1 HHEF*®
1.1 SRREXEBRF SCFAsHAS

FR A 5K W 75 A5, 2R R R 30 °C L REHG
PR E M 18 o/L(LATS i1, T 4T, 24 PMS
JnE 40,11 g/g(LATS T, A WS d s e
i e R o BAS S G PMS B 0. 11 ¢/g,
RERTEIEEA S do

S G U SR K T A A AR TS K AR BT T
W5 e, 15 e HA G 7E 4 “CUKAR T LT e 4E 24 h, ¥
15U BE LI A 18 ¢/Lo B2 MARFA 500 mL 14 1fiL
TR, B ML PN 450 mL— & ¥R B A R A4y 15
Vo Hrh—A Mg imA 0. 11 g/g i PMS, 55—
AME R 28 ORI SRS 23 5T pH 210, 565 1 R
FT3ULHE 2 KA 3 KASWTT 20K o K A LT I
AR 'S min, 285 IR R 8% 3 e il 8 AEfe iR
ZSARARIR TR ERE N (30£1) C R E N
200 r/min, KIS dJ5 HURE, 22 0. 45 pm 38 JE U8
BB 3 WO 2 SCFAs. 7E pH=10 Z51F T % il PMS
Ak 3 e A5 B Y e T, AT FR“pH10+PMS AR
HADIT : LWR K 40.52% INFR M 14. 62% . T T2
K21 27% JYIR M 23. 59% ; 75 pH=10 754 T AL BR{5
PRAF R B 2 e, TR “pH10 BB, HeAH 0 T
TR M 30. 20% NER N 18. 58% . T TR M 23. 93% X,
R M 27.29%.
1.2 BEXREEREBTAHNX

A B B S DR AR T2 (ADF) | 2



www. cnww 1985. com

R A BB R 3;E M T A ok PHA Fe ik A M B E 00 Hvh

%3945 %11

FeAtt = 0z 2% (SBR) , FH A AILBEIE B, A R RS
7.2 L antE 1 R o oy i BE AR RIAE (20+2) °CL i
7K pH FH NaOH ¥ W 451 7+0. 2, S i F2 oA 7
WP 5 MRS R 2 S s T I FE 0. 19~0. 26 m¥/h
T PRI P, 408 1 5 R 4 T 7E 200 v/mine 247 JE 0k 8
h, GG HEZK 0.5 h W 6 h (2 W A HHEVE 3 min) |
PUVE 1 h HE/K 0.5 hy K Jj 45 B[] (HRT) A 1 d, 5
PefE Bt E (SRT) R 10 do

U 5 15 i 47 il 25
H.DOMZE(Y
- [
|
mn QU TRV R ES
e EE2E, I .
i o -
i |:§:| J° Mk
it N —l°
o
o
_@_ ° o =@=
AAR 6= HK A

Bl EEXBEETRS

Fig.1 Schematics of the enrichment test device
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SBR with different carbon sources
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WAE AT 2T W 1] (Proteobacteria)  J5BE T 7]
(Firmicutes) | i 2% T ] (Actinobacteria) UL FF 5 1]
(Bacteroidetes) . Hth , WIL W15 Wi £, 1E
pH10 % BER 4L 5 72. 09% , 1F pH10+PMS % B# K
A1 ik 82. 93% , IR 1 HYIEINAT F T SCFAs HYTH
FE AR JE A W AT B B 9 AR AL AT PHA 19 &
B, X pH10+PMS K TR ) PHA A BUSCR 4
WG . 5 pH10 R R AL L, pH10+PMS & B
LY JRERE BRI ) ARG B 1) o E A

TEAKF B, pH10 & B A B A3 a-7%
¥ W 4 (Alphaproteobacteria , 46. 72%) . il £k i W
(Actinobacteria, 10. 69%) BARZFFT RN (Clostridia,
9.76%) .B—"L ¥ B 4 (Betaproteobacteria , 8. 06%) .
v-"2IE B A ( Gammaproteobacteria , 2. 16% ) FI g AT 5
N ( Flavobacteriia, 1. 29%) . pH10+PMS % I i £H 1
A a~"BIE 49 (44. 50%) AR ZF AT 7 49
(5.93%) . B~ 1 4 (15.24%) | y-"& 1 T 49
(7.30%) . 8-S T 1H W (Deltaproteobacteria , 3. 35%)
MEATEN(1.75%) . pH10+PMS & B4 7%
TEHEN B-LIE A y—"LIE B A S~ AN 1Y
7 HVRTE T pH10 Z B A, X 5 pH10+PMS & %
WA SIEBT] 7 s s — 2, B, pH10+PMS &
W 2H EAT B R Y PHA 5 18 RE

TEJE 7KL, pH10 P T 4 A DG 3 i o R R
J& (Paracoccus, 19. 25%) I5/KFT # )& ( Phreatobacter,
5.33%) J/INH & (Micropruina, 5. 64%) . FE pH10+
PMS kW& 2H , 64T & 8 (Faecalibacterium ) . B AT
W J& (Bifidobacterium) . f3 /N T J& 19 5 L AH 3 T
pH10 & BEBRAH MR /D, A1 57 45 FC 81 (Blautia ) T
JAN UL, VLT B U5 2H 3 0 AR R R T 3k B TR g 114 A
7o pHI10+PMS % 19 W 4 14 0 3 7T s S 1 35K 14 )
(23.45%) Fa)LCH B (Thauera,7. 62%) K BT
J& (Aquimonas, 4. 42%) F1 W ZEFT 1 J& (Meganema,
3.98%) . RIBRMEEZEAMAIREN A, T &
BN PHA™ B JE R B 8 J& T8 TR T 4N, B
e A L PHA 100 BB R 5 Y BEAT T s 2 221K 74
WHA 5 BPHA (HE 1 . pH10+PMS % ¥ i 21
o R TR R B G AN B AT R G L
T pH10 KB AL , 6] pH10+PMS & B 2H (1 IS4
o SR L S S I R T PHA P AR s w5 4 L (45
EE TG IR S RS N PHA FURE S P2 i

3 it

O VA pHI0 KB .pH10+PMS % I g ik U8
i, & 4 By B K PHA & & 20 %0 10.61%
12. 22% ; PR BRIR S5 F DO Al PHA ¥ 230 b 78 78
B AP 8 B SR B S AR B 2 WA R AR
SE, COD 2 UK B 35 e M 78 7 2 A Mokl F e L3
B GERR AE T B ARG I B WS E o

@ 4331 pH10 KB . pH10+PMS & By
o R, A B BE B PHA BB G B = h
42.84% .52.53%, H.pH10+PMS % % ¥ 41 () PHB:
PHV=2.08: 1, pH10+PMS % B2I& 41 () PHA H & Al
R PHA 77 R ¥ KT pHI0 & BEWR 41, 43 90 N
0.031 7 g/(g-h) #10.591 2 g/g. pH10+PMS % [ i
40 1 PHA & B fig 71 K T pH10 & B 41, 9 It
pH10+PMS & ¥ & A B3 F A e 5

@ R IR B 5 4 PHA B U Y RE
VKGR 22 5 . A pH10 & BEW4H , pH10+PMS
R 5 PHA A5 B G /Y D RE R & s 0
FLrP RIER A P e [T 8 | EFF I R 5 E 43
M 23.45%.7.62%.3.98%. F£ pH10+PMS % %
b, 5 PHA & A R AR 2 T & 4, AN
RS T A ERERY LL ], A R T PHA 96 AR -
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