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Elucidation of a factor affecting PHA accumulation in the sludge of a hydrogen
gas supplying denitrification reactor and establishment of a control methodology
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We evaluated a factor affecting PHA accumulation in a hﬁdrogen gas-supplying
denitrification reactor, to develop a new technology for simultaneous PHA synthesis while in sewage
treatment. Suspended sludge-type hydrogen gas supplying denitrification reactor was developed and

operated in various operation conditions to check changes in nitrogen removal efficiency and sludge

PHA content, and to elucidate microbial community structure and functional gene for PHA synthesis

(PhaC gene) abundance. Lower nitrogen loading for sludge and a higher nitrogen removal efficiency in
the reactor could be potential factor affecting PHA accumulation in the reactor. Thauera and

Azoarcus were dominant bacteria in the sludge and had the PhaC gene, suggesting a contribution to

denitrification and PHA synthesis. Furthermore, reactors also showed phosphors removal along with

denitrification and PHA synthesis. These results can lead to new wastewater treatment technology
development.
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(mg-N/L) %
NOs;-N NO,;-N . . .
100 mL/min 50 mL/min 25 mL/min
1 20 - 33 + 16 30 = 14 23 += 13
2 - 20 84 + 12 67 = 6 80 = 17
3 20 - 52 + 14 43 + 18 33 = 10
4 40 - 14 = 6 23 + 14 12 = 4
5 80 - 5+ 2 5+ 2 4 + 3
6 40 - 13 &+ 2 131 12 =1
7 20 - 38 + 4 36 + 4 40 = 15
8 80 - 6 +1 6 +1 71
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Number  Assigned Nucleotide sequence Translated protein sequence
RT[I).P of accession Top match nucleotide Length  Identity Top match protein sequences Len_gth Identity
clones No. (acsc(e(gsl;?gr?el\?u) (bb) (%) [scientific name], (accession No.) (ng:;l)o (%)
20 Thauera sp. MZ1T, complete poly(R)-hydroxyalkanoic acid
HD-1 @7%) LC718574  genome, complete genome 425 85.06  synthase, class | [ Thavera sp. 271, 141 98.58
© (CP001281) (ENO83003)
5 Thauera sp. MZ1T, complete poly(R)-hydroxyalkanoic acid
HD-2 7%) LC718575  genome, complete genome 409 90.22 synthase [ 7havera sp. 28], 136 98.53
( (CP001281) (EN091640)
48 Azoarcus sp. KH32C DNA class | poly(R)-hydroxya!kanoic E}cid
HD-3 (64%) LC718576 complete genome (APO12304) 422 86.60 synthase [(ﬁ‘zr\;lyérgzzstg;wanenas], 140 89.93
lass | poly(R)-hydroxyalkanoic acid
1 Azoarcus sp. KH32C DNA, ¢ ; 2
HD-4 %) LC718577 complete genome (APO12304) 422 86.12 synthase [(ﬁ‘z’\zérocgzstggwanensls], 140 87.77
7 Thauera sp. MZ1T, complete poly(R)-hydroxyalkanoic acid
HD-5 19%) LC718578  genome, complete genome 44 90.34 synthase ( 7havera sp. 27], 137 98.54
( (CP001281) (ENO80756)
PHA
PHA SVI
Influent Sludge PHA Dissolved
PO+~ VSSconc. TSSconc. SVI NRE Phosphorus hydrogen DO
VSS/TSS content p
mg-P/L (g/L) (g/L) (mL/g) - o (%) o removal (%) conc. (mg/L)
9 ratio (wt%) (Wt%)
(mg/L)
25 0.324¢0.12 1.01x0.42 111£39 3344 95.3+2.5 4+1 24.3+%6.2 9.95+0.12 1.55+0.03 0.47+0.06
5.0 0.3940.09 0.79+0.13 125%15 49+3 65.7+18.2 4+0 39.2+4.8 9.62+0.09 1.54+0.01 0.44+0.24
7.5 0.36+0.02 0.63+0.06 171+£32 5816 32.7+9.1 5+1 41.844.3  9.43£0.12 1.51+0.02 0.56+0.07
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