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1. Determination method of sludge characteristics
(1) The water content was measured by oven drying method. The sludge sample was accurately weighed 10 g. Then it was dried at 105 ℃ for 24 h and weighed after cooling. The results in this study were the average values of three parallel samples without special instructions.

(2) The pH and the conductivity were measured by a pH meter and a conductometer, respectively. The sludge sample air-dried and screened was weighed 10 g into a beaker and 25 ml of deionized water was added. It was mixed with a magnetic stirrer for 1 – 2 min. After 30 min standing, the pH value and the conductivity of the supernatant were measured with the pH meter and conductometer, respectively.

(3) Zeta potential: Some high-purity was added to the air-dried and screened sludge sample. Then it was continuously stirred into transparent suspension. Its pH and conductivity were adjusted to the value of the initial sludge with 2% dilute nitric acid and nitrate. The Zeta potential was measured by a zeta potential meter.

(4) The volatile content was measured by burning method. A certain amount of drying sludge was put in muffle furnace, and burned at 550 ℃ for 1 h. It was weighed after cooling.

(5) The organic matter content was measured with the potassium dichromate volumetric method – dilution thermal method. 

Reagents used: 1 mol/L (1/6 K2Cr2O7) solution, 0.4 mol/L reference solution, 0.5 mol/L FeSO4 solution (fresh preparation required), O-philoline indicator (1.485 g of O-philoline and 0.695 g of FeSO4•7H2O, dissolved in 100 ml of deionized water).

Determination steps: The dried sludge sample was accurately weighed 0.0500 g into a 500 ml triangular flask, and 10 ml of 1 mol/L (1/6 K2Cr2O7) solution was added. Then 20 ml of concentrated H2SO4 was added. The triangular flask was slowly rotated to make the reagent and sludge fully react. After standing on the asbestos net for 30 min, it was added water to dilute to 250 ml, and 3 – 4 drops of O-philoline indicator was added. 0.5 mol/L FeSO4 standard solution was used to titrate. When the titration was near the end, the color of the solution changed from green to dark green. FeSO4 solution was added continuously until the solution turned to brick red. The same steps were used for blank determination (i.e. without sludge sample).

The organic matter of sludge sample was calculated as follows:
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where c is the concentration of 0.5 mol/L FeSO4 standard solution (mol/L); V0 is the volume of FeSO4 standard solution used in blank titration (ml); V is the volume of FeSO4 standard solution titrated withe the sample (ml) and w is the sludge weight after drying (g).

2. EPS extraction methods
(1) Sludge sample was stirred well and centrifuged at 550 r/min for 15 min to separate solids. The supernatant was considered as Slime.

(2) The sample was washed with deionized water and buffer solution (0.1 mol/L phosphate buffer solution and its pH was 7.4), once respectively. The wash method was centrifugation for 10 min at 4000 r/min. The buffer solution was added and crushed under 5 W ultrasonic condition for 5 min, and frozen and centrifuged at 4 ℃,10000 r/min for 15 min. The supernatant was considered as LB-EPS.

(3) The buffer solution was added to the remaining centrifugal sludge. Then the sample was heated in water bath at 80 ℃ for 45 min, and frozen and centrifuged at 4 ℃,10000 r/min for 30 min. The supernatant was considered as TB-EPS.
(4) The obtained slime, LB-EPS and TB-EPS were filtrated with 0.45 μm microporous membrane to remove suspended particulate matters. Then, the obtained solution was dialyzed at 4 ℃ for two days. The contents of polysaccharides and proteins were determined by anthrone sulfuric acid method and BCA protein concentration determination kit method respectively. The total amount of both polysaccharides and proteins was considered as the content of EPS in sludge.
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Fig. S1 Moisture distributions of sludge measured by TGA-DSC-DTA: (a) initial sludge, (b) first pressure, (c) first electricity, (d) second pressure, (e) second electricity, and (f) third pressure (black represents free water and red represents bound water).
Table S1 The indexes of water content and low calorific value in sludge incineration.

	Type
	Water content
	Low calorific value (kJ/kg)

	Self-incineration
	< 50%
	> 5000

	Incineration supported by oxidizer
	< 80%
	> 3500

	Drying incineration
	< 80%
	> 3500
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