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S1 - Petroleum-based polyols
The properties of both petroleum-based polyols supplied by Dow Chem for VPF formulations.	

Table S1 - Properties of petroleum-based polyols.

	
	
	Properties

	Polyols
	Weight molar mass (, g/mol)
	Dispersity (Ð)
	Hydroxyl number (mg KOH/g) 
	Viscosity (mPa.s at 25oC)

	PEO-PO triol
	5023
	1.5
	33.2
	1360

	PPG diol
	2000
	1.2
	56.1
	315

	MPEG diol
	550
	1.1
	104.7
	56



S2 -Characterization of palm kernel oil (PKO)
S2.1 – Composition of fatty acid in PKO
Palm kernel oil (PKO) was supplied by Triângulo Alimentos Ltda (Brazil) and was characterized. The composition of PKO was determined by gas chromatography. An accurately weighed 0.4 g of PKO was combined with 5 ml of 0.5 mol/L methanolic KOH solution and then was stirred with a magnetic stirrer in a 150 mL two-neck round bottom flask at (1001) °C for 20 min. After, 20 mL of ammonium chloride was added and 20 mL of 0.5 mol/L of sulphuric acid solution was added dropwise to the flask over a period of 5 min, using a dropping funnel. The mixture was then maintained at 100 °C for 20 min and brought to room temperature (251) oC. The mixture was put into the separation funnel. Afterward, 10 mL of n-hexane was added into the separation funnel and the mixture was washed with water (4 × 40 mL) until pH=7. Finally, 0.5 mL of anhydrous sodium sulphate was added to remove any trace of water and the sample was moved into the vial to be analyzed by gas chromatography with a flame ionization detector (FID) and capillary column (60m×0.25m×0.15μm). The injector and detector temperature were 220 and 250 °C, respectively. Air synthetic, hydrogen and nitrogen were used at a flow rate of 300 mL/min, 30 mL/min and 15 mL/min, respectively. The fatty acids composition of PKO used in this work as shown in Table S2. The result showed that PKO consist of nine types of fatty acids which are 2 % of caproic acid, 2.2% of caprylic acid, 2.6 % of capric acid, 43.8 % of lauric acid, 16.7 % of myristic acid, 9.6 % of palmitic acid, 2.6 % of stearic acid, 17.7 % of oleic acid and 2.8 % of linoleic acid.

Table S2. Composition of fatty acids in palm kernel oil (PKO) obtained by gas chromatography.
	Fatty acids
	Carbon chains 
	(%)

	Caproic acid
	C6:0
	2.0

	Caprylic acid
	C8:0
	2.2

	Capric acid
	C10:0
	2.6

	Lauric acid
	C12:0
	43.8

	Myristic acid
	C14:0
	16.7

	Palmistic acid
	C16:0
	9.6

	Stearic acid
	C18:0
	2.6

	Oleic acid
	C18:1
	17.7

	Linoleic acid
	C18:2
	2.8





S2.2 - Saponification value
To obtain the saponification value, 2 g of PKO sample was weighed in a 200 mL Erlenmeyer flask equipped with a condenser and then was added about 25 ml of 0.5 mol/L methanolic KOH solution. The mixture was stirred with a magnetic stirrer and then was heated under reflux (75oC) for 1 h. Afterward, the sample was cooled to 25 oC and then titrated with HCl 0.5 mol/L, using phenolphthalein in ethanol (1% v/v) as indicator [1].

S2.3 – Iodine value
The iodine value was determined using methodology equivalent to ISO 3961:1996 and described by Azmil Haizam et al. [2]. To obtain the iodine value of PKO, about 0.2 g of PKO sample, in a 30 mL of chloroform (Fisher Scientific) was reacted with 25 mL of Wijs reagent (Merck) followed by addition of 20 mL of potassium iodide solution (10% w/w) and 100 mL of distilled water after storage in the dark for 1 h at 25oC. The liberated iodine was titrated with 0.1 mol/L of sodium thiosulfate until the yellowish iodine color disappeared. Afterward, a small amount of starch solution (Merck) was then added to the solution as an indicator and the titration with sodium thiosulfate continued until the blue color has also disappeared. The iodine value was calculated by the following equation S2:

                                                                                                                (Eq. S1)                            
where: 
C is the concentration of sodium thiosulfate solution (mol/L);
V1 is the volume (mL) of sodium thiosulfate solution used for the blank test;
V2 is the volume (mL) of sodium thiosulfate solution used for the sample;
m is the mass (g) of the sample

[bookmark: _Toc509074496]S2.3 - Water content
The water content of PKO and polyols was determined using a Karl Fischer Titrator E 547 (Metrohm), equipped with automatic dosing (Dosimate E 415). The analysis was conducted in triplicate according methodology described by DIN 53715.

Table S3. Properties of PKO 
	Properties of PKO

	Saponification value (mg KOH/g oil)
	249.1

	Acid number (mg KOH/g oil)
	0.95

	Iodine value (mgKOH/g)
	18.0

	Water (%)
	0.06

	Molar mass (g/mol)
	715.2













S3 - KL dispersions
Hydroxyl numbers (nOH) of KL, KLD and PKO were determined by titration with 1.0 mol/L KOH standard solution, according to ASTM 2849-69 through acetylation and acid base volumetric titration.  

Table S4. Hydroxyl number (nOH) of KL, KLD and PKO.

	Materials
	Hydroxyl number
(mg KOH/g)

	
	

	KL
	185.0

	KLD 
	84.0

	PKO
	1.6


                                                               KLD: 30:70% w/w of KL/MPEG 550
                     
In order to evaluate the response/effect (i.e. dispersion temperature, time and ratio of Kl/MPEG and KL/MPEG with PKO) the experiments were carried out using Design of Experiments (DOE). Table S5 shows the degree of dispersion obtained for the different run orders and variables considered. Based on the results and operating conditions, KL dispersion was evaluated for viscoelastic polyurethane foams (VPFs).

Table S5. Composition of KL dispersions at different contents, temperature and dispersion time.

	Runs
	KL
	MPEG
	PKO
	Temp. (oC)
	Time (h)
	Degree dispersion (wt%)

	D1
	10
	90
	--
	55
	2.5
	62.2

	D2
	10
	90
	--
	55
	4.5
	67.2

	D3
	30
	70
	--
	55
	2.5
	54.7

	D4
	30
	70
	--
	55
	4.5
	69.8

	D5
	10
	90
	--
	65
	3.5
	70.0

	D6
	20
	80
	--
	65
	2.5
	70.0

	D7
	20
	80
	--
	65
	4.5
	77.5

	D8
	20
	80
	--
	65
	3.5
	79.5

	D9
	30
	70
	--
	65
	3.5
	84.0

	D10
	10
	90
	--
	75
	2.5
	83.7

	D11
	30
	70
	--
	75
	2.5
	83.7

	D12
	10
	90
	--
	75
	4.5
	97.1

	D13
	30
	70
	--
	75
	4.5
	98.8

	D14
	20
	80
	--
	75
	3.5
	99.0

	D15
	20
	80
	--
	75
	3.5
	90.0

	D16
	30
	70
	--
	90
	3.5
	91.1

	D17
	30
	65
	5
	90
	3.5
	93.0

	D18
	30
	45
	25
	90
	3.5
	94.3

	D19
	30
	20
	50
	90
	3.5
	96.0

	D20
	30
	32
	38
	90
	3.5
	97.2
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Fig S1. Grossness of the KL dispersion in the MPEG (30:70 w/w) using a Zehntner- Grindometer ZGR 2020.
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