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Results & Discussion

Lemnaceae, commaonly referred to as duckweed, has shown great potential as a next generation biomass Continuous  Digestion:  Daily  biogas Batch Digestion: The biomethane potential (BMP) of the three Lemna types were 208, 217, and 262 mL CH, g VS fed for the Culbreth, Raleigh, and Sicily Lemna types,
A
feedstock for anaerobic digestion that is decoupled from arable land use. Lemnaceae plants grow incredibly production increased significantly (p < 0.05) respectively (Figure 3). Based on kinetic model fit criteria (Table 2), the first order and transference kinetic models had the best fits to the experimental data. The key
fast, can be harvested continuously, and have nutrient uptake capabilities, making them an ideal candidate for upon addition of Lemnaceae biomass and parameters determined hy these two models are displayed inTable 2
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system ’[.Ef’[ treats s.wm!a wa.stewater via Lemnaceae production with subsequent conversion to biogas via content (% VI]|.) and COD reduction & Duckweed Type N Duckweed Type
thermophilic anaerobic digestion. . _ N > L _ Statistical
efficiency decreased following the addition of |3 Model  Statistical Indicator Model .
" . : ce Culbreth  Raleigh  Sicily fce Indicator — Cylbreth  Raleigh  Sicily
a— @ O Lemna. The specific methane production rate | 5 200
Y Uy —> ; (SMP)  significantly  increased  with g ) & Adjusted R [.333 0.988 0.9395 Adjusted R? [.386 [.986 [.335
E— @ ° o, ey increasing OLR and was significantly different | ;" et Drder RMSE 3.270 140 45654 — RMSE 0878 5873 4636
== \ ',@ between Lemna types (Figure 4). Maximum 100 ¢ — AIC, 9378 2521 92.83 AIC. 102.8 047  89.04
. ngml ;mphﬁe R s SMP of 0.362 m? CH, kg! COD consumed |2 _ . Raleigh BIC 9497 2748 9440 B 040 1083 9382
This project aimed to elucidate the effects of several bioprocess parameters on the digestion of three was observed from the Spirndela - Lulbreth 2 4 Sielly - Adjusted K .34 Lar7 D.agb Adjusted R 0364 0347 [.343
LenguEJaE species, with a particular focus on the effect urzanin |ua§ing rate had on the h?ugas production reactor at the highest OLR. MAYBE ADD A o5 10 15 w25 % EMI]dIfIBd RME 1173 267 L2 L ogist RMSE .l L.a4 a.07
rate and digestate composition. SENTENCE TO MAKE THIS LOOK BETTER? Time (Day) Ompertz AIC, 142.9 140.5 474 ngistic AL, [ad.0 lad.d a/.4
0E E:g:;‘sui Net methane volume accumulated throughout 28-day batch alr 44 | 1479 609 ale (54 7 B2 4 [7 [
o Culbreth
§ | I Raleigh 300 Table 3. Kinetic parameters determined from the first order and transference kinetic models.
N 2 0.4 - Sicil
Research Questions 2 Dkoved T
o 3 Model Parameter Unit
G 03- 3 Culbreth  Raleigh Sicily
g 5200 -
|. Isit feasible to convert Lemnaceae into biogas in a thermophilic anaerobic 0s- _ S 50| | Ultimate Methane M, mlL CH, g VS 204.7 216.6 2611
digester”’ 2 = First Order
| e 2 100} Rate Constant k day 0.205 0.285 0.227
2. What is the optimal organic loading rate for Lemnaceae and swine £ 3 | First Order _ _
oot - .0 = 3 50 Modified Gompertz Ultimate Methane M, ml CH, g VS 200 21b.4 2601
wastewater co-digestion for bingas production’ . | | | Transference
- Baseline DW Rate 1 DW Rate 2 DW Rate 3 0 , | , | , | , | LOIgIS’[I? , | .I. f
3. What is the ultimate methane production (BMP) from Lemnaceae biomass? Phase S PANSIEFENCE — Max Methane Production Rate R mLCH, g VS day’ 44.33 6259 58.79
Figure 4. Daily bingas measured from three continuous digesters
4. What kinetic models and parameters fit the experimental BMP data? troughaut beselin i westeweter)and dckwed (W) oading —Figure B Kinetic modelcurv fiting fur Releigh Lemre Lag lime A day [ [ [
] ' rates described in Table .

Methods

Three Lemnaceae types (FigUI"E 7) were selected from a Drevious StUdy based on Table 1. Co-digestion organic loading rates for 125- day continuous digestion experiment Kinetic mndeling of the batch digestion data was done using e |emnaceae is a viable feedstock for thermaphilic anaerobic digestion
growth rates on swine wastewater and |ocal abundance. They were grown on diluted | oedio B . Total Solids in COD (mg/L tl?E following four models: «  Addition of Lemna biomass increased SMP
swine wastewater, harvested weekly, air-dried, and milled prior to digestion nading Rate EEOStOC Feed (%) digester/day) First Order * Highest SMP from Spirodela - Culbreth Lemna type at highest OLR
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g time.
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