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Figure S1: Transmission as a function of the solvent temperature for 10 g cellulose/L in base solutions of a) 1.5 M(aq), b) 1.75 M(aq), c) 2.0 M(aq), d) 2.25 M(aq), e) 2.5 M(aq) and f) 2.75 M(aq). No errorbars are presented due to that these measurements were not performed in replicates.

It should be noted that during the stability measurements, an increasing colour change in cellulose containing solutions was observed with temperature or storage time. The solutions went from colourless to a range of yellow or brown/black, which did not occur to the pure solvents without cellulose. The colour that was observed in these experiments mainly disappeared when the solutions were titrated with hydrochloric acid to acidic conditions. For suspensions of cellulose under alkaline conditions, it is documented that degradation occurs by peeling from the reducing ends, releasing glucose units one by one, and forming different acids as degradation products. One study reports that the main degradation products of undissolved cellulose in 0.5 M NaOH(aq), after 720 days at 20 °C were D-glucoisosaccharinic acid, 3,4-dihydroxybutyric acid, 2-hydroxyacetic(glycolic) acid, and formic acid (Alfredsson & Samuelson, 1968). These acids might also occur in these solutions and could be the source of the colour when deprotonated in their sodium form. Yet, despite the colouring of the solutions, , the molecular mass distribution of the MCC after dissolution in 2 M base(aq) at – 5 °C at 30 g/L, and subsequent storage at 35 °C for 3 days showed no significant degradation as compared to the MCC starting material. As seen in Figure 4, there was a small decrease in the low molecular weight fraction, which could have been mainly subjected to peeling. It can be noted that the appearance of a high molecular weight fraction in cellulose that was previously dissolved in TMAH(aq) is probably due to aggregation in the DMAc/LiCl. The values obtained for the molecular mass averages can be found in the supporting information in Table S1.
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Figure S2: Molecular weight distribution of the MCC before and after dissolution in the specified solvent. 




Table S1: The values of the averages of molecular weight distribution, obtained through SEC.

	Sample name
	Mz g/mol
	Mw g/mol
	Mp g/mol
	Mn g/mol
	Mv g/mol
	PD g/mol

	Ref MCC
	1.45 × 105 
	5.6 × 104
	4.4 × 104
	1.5 × 104
	1.29 × 105
	3.86

	MCC NaOH
	1.38 × 105
	5.6 × 104
	4.3 × 104
	1.6 × 104
	1.23 × 105
	3.44

	MCC TMAH
	8.15 × 105
	9.3 × 104
	4.2 × 104
	1.6 × 104
	6.49 × 105
	5.83

	MCC 50/50
	1.54 × 105
	5.8 × 104
	4.4 × 104
	1.6 × 104
	1.35 × 105
	3.65
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Figure S3: SAXS of ca 14 wt.% MCC soaked in 1.75 M(aq) base at RT, background of solvent and capillary subtracted. Curves are shifted for improved visibility.
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Figure S4: X-ray diffraction of 14 wt.% MCC (1 g/6 ml) soaked in 1.75 M(aq) base, stored at - 20 °C for 3 h, no background subtracted. The MCC in NaOH(aq) was measured in a sandwich cell with kapton windows, which provides a peak at ca 6°. The other two measurements were performed in capillaries.
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Figure S5: X-ray diffraction of 14 wt.% MCC (1 g/6 ml) soaked in 1.75 M NaOH(aq), stored at - 20 °C for 3 h, without background subtraction (blue). Data of 1.75 M NaOH(aq) measured in a capillary (orange) and of the empty sandwich sample holder with kapton windows (yellow).
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