[bookmark: _GoBack]Supplementary material
Optimization of liquid hot water pretreatment on Hybrid Pennisetum anaerobic digestion and its effect on energy efficiency
[bookmark: _Hlk29216118]Xihui Kang1,2,3,4, Yi Zhang1, Richen Lin5,6, Lianhua Li1,2*, Feng Zhen1,2, Xiaoying Kong1,2,3, Yongming Sun1,2,3*, Zhenhong Yuan1
1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, P.R. China.
2. CAS Key Laboratory of Renewable Energy, Guangzhou 510640, P.R. China.
3. Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development, Guangzhou 510640, P.R. China
4. University of Chinese Academy of Sciences, Beijing 100049, P.R. China.
5. Environmental Research Institute, University College Cork, Cork, Ireland
6. School of Engineering, University College Cork, Cork, Ireland


*Corresponding authors. 
Tel: +86-20-87057009; Fax: +86-20-87057737



E-mail address: sunym@ms.giec.ac.cn (YM Sun); lilh@ms.giec.ac.cn (LH Li)


1

Table S1. Removal efficiency of hemicellulose and lignin, and biochemical methane production of liquid hot water treated Hybrid Pennisetum.
	Experiment
No.
	Temperature (℃)
	Time (min)
	Liquid-to-substrate ratio
	Severity factor (log R0) A
	Removal of Hemicellulose (%) B
	Removal of lignin (%) C
	BMP results (mL CH4/g VS) D

	5
	160
	20
	25:1
	3.07
	18.75
	41.07
	277.97 ± 1.61efg

	16
	160
	40
	20:1
	3.37
	21.86
	38.33
	259.44 ± 2.61d

	15
	160
	40
	30:1
	3.37
	13.05
	40.82
	266.81 ± 15.32de

	11
	160
	60
	25:1
	3.55
	29.77
	41.92
	271.50 ± 7.88def

	14
	180
	20
	20:1
	3.66
	26.77
	37.00
	258.78 ± 4.18d

	7
	180
	20
	30:1
	3.66
	25.59
	42.68
	273.44 ± 1.45efg

	4
	180
	40
	25:1
	3.96
	49.94
	47.92
	285.90 ± 17.30gh

	6
	180
	40
	25:1
	3.96
	46.83
	46.86
	292.53 ± 0.42h

	9
	180
	40
	25:1
	3.96
	48.47
	46.56
	286.67 ± 13.25gh

	12
	180
	40
	25:1
	3.96
	51.26
	50.26
	295.97 ± 12.35h

	13
	180
	40
	25:1
	3.96
	47.93
	46.83
	284.72 ± 1.07fgh

	3
	180
	60
	20:1
	4.13
	58.02
	38.61
	277.99 ± 10.50efg

	8
	180
	60
	30:1
	4.13
	47.12
	39.60
	273.27 ± 4.50efg

	10
	200
	20
	25:1
	4.25
	100.00
	45.75
	258.29 ± 2.98d

	1
	200
	40
	20:1
	4.55
	100.00
	39.06
	225.16 ± 5.96b

	2
	200
	40
	30:1
	4.55
	100.00
	47.69
	242.81 ± 1.92c

	17
	200
	60
	25:1
	4.72
	100.00
	42.46
	174.49 ± 9.49a

	NP
	-
	-
	-
	-
	0.00
	0.00
	218.55 ± 5.30b


A Severity factor (logR0) = log(t×exp((T-100)/14.75));
B Removal of hemicellulose = (1 – quantity of hemicellulose in the pretreated residue/quantity of hemicellulose in the raw material) × 100%;
C Removal of lignin = (1 – quantity of lignin in the pretreated residue/quantity of lignin in the raw material) × 100%;
D Biochemical methane potential (BMP) results are presented on the average of triplicates;
abcdefgh mean the significance analysis with one-way ANOVA (p<0.05).
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Figure. S1. SEM images of Hybrid Pennisetum before (a) and after liquid hot water pretreatment at 175 °C (b).


[image: ]Figure. S2. Degradation mechanism of glucuronic acid in liquid hot water pretreatment modified from Yu et al. [1].
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