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Effect of nano-zero-valent iron on storage and recovery
of aerobic granular sludge
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( School of Civil and Surveying & Mapping Engineering, Jiangxi University of Science and Technology, Ganzhou
341000, Jiangxi, China)

Abstract: The sludge-water mixture (solid mass concentration of 7.5 g/L) in a 52.0 L sequencing batch
reactor was used as aerobic granular sludge (AGS), and nano-zero-valent iron (nZVI) was added to 1 L
AGS to construct a storage system (S1, S2, and S3 represented the addition amount of nZVI was 0, 1, and
10 g, respectively). The effects of nZVI addition on the physicochemical properties and denitrification
performance of AGS during storage and recovery were investigated by 60 d storage experiment, 6 d
recovery experiment and organic carbon source (COD) batch experiment. The results showed that the
addition of nZVI had little effect on the particle shape of AGS before and after storage. However, after
storage, the color of AGS particles became black to varying degrees, and the extracellular polymer content,
ammonia nitrogen oxidation rate and nitrate nitrogen denitrification rate decreased significantly. After the
recovery period, most of the AGS particles returned to yellow, and the specific oxygen consumption rate
and extracellular polymer content of S2 and S3 decreased significantly. The addition of nZVI had no
significant effect on the sedimentation of the particles, but it could significantly inhibit the biological
activity of AGS, and the inhibitory effect was positively correlated with the amount of nZVI added. The
denitrification performance of S1 recovered to the best, and the removal rates of ammonia nitrogen and total
inorganic nitrogen reached 95.1% and 84.8 % in the first and third cycles, respectively. S2 reached 93.0%
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and 81.3% in the fourth and fifth cycles, respectively. S3 reached 90.0% and 85.0% in the 8th cycle,
respectively. The nitrification rate of S2 was not significantly different from that of S1, but the nitrite

denitrification rate of S2 increased and the nitrate denitrification rate decreased. COD and nZVI provided

electrons for the denitrification process of nitrite nitrogen, which increased the denitrification rate of nitrite

nitrogen, but decreased the denitrification rate of nitrate nitrogen.

Key words. aerobic granular sludge; nano-zero-valent iron; denitrification; storage; recovery; water

treatment technology
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Table 1 Determination of denitrification rate
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VA 45 4 L T b4 T NO;-N 100 — 300 — 100 1 1
NO;-N 100 — — — 100 1 1
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HAAA NH;-N 100 10 — 2.8 — 1 1
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Fig. 4 High-resolution digital photos of particle morphology
of AGS before (a~c) and after (d~f) recovery
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Table 2 Physicochemical properties during recovery process

AGS
BT
S0 s1 ) S3
SV10/SVs 0.94£0.02 0.98£0.01 0.97£0.01  0.97+0.01
SOUR/mMZo/ ¢ 401165 66.5041.16 42.60+0.98 23.50+1.34
(gmiss h)]
SOURW/SOURy  3.50+0.05 3.16£0.12 2.88+0.25  0.74+0.09

EPS/[mg/eviyss] 48.3443.36 40.60+3.22 22.80+2.68 8.90+1.44

PN/PS 1.66+£0.06 1.91+0.05 1.44+0.13  0.75+0.07
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Fig. 5 Denitrification performance and COD degradation
performance of AGS during recovery process
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Fig. 7 Denitrification rate of nZVI+AGS
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MIE 7 ATLAFE H, nZVI X AGS A E AL
AN AS AR AL HCRTC I R, A R R A G
FAMEA K, UHNT nZVI B AGS WSS Ak
Hﬁ%\ﬁ%‘z 16.61 mg/(gMLvss'h), %:J:ﬁﬁi AGS E/‘J}iﬁﬁ
AR 11.21 mg/(gmvssh), TIMAT nZVI ) AGS
AR ZR A AL A R 0.59 me/(gurvss h)EE
Hoph AGS /R £ 15.94 mg/(guuyss-h) A & HIFEAR
ST A, nZ VT X S Ak T R A A K R B0
RERER G R B A R VR L AR A A U Y
R, nZVI BN AESE T AGS X} COD B F|H
R, X5 FENG S5MIF5R 45 —50, i nZVI 1
AL REFR AL 43 f I HE A S A Ak . 455
6 1 nZVI+COD WAHAA LBRHE (98% ) nlf, 7F
WAHAS A LR T, EZLL COD Ay HL Pk,
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