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Supplementary Information
Thermal behaviour of fatty acid copper salts during melting point observations
[bookmark: _Hlk130748971]The thermal behaviour of selected fatty acid copper salts, as synthesized (see Materials and  Methods in main manuscript) was investigated by visually observing changes in the melting point apparatus. At 118 oC C6 further darkened, as did C8 at 134 oC, and C10 at 175 oC.
At 230 oC microdroplets had appeared in all three tubes, at a height of 3 mm from the bottom of the tube where the samples lied. Further, at the end of the experiment when the capillaries were removed from the device, droplets were present at 2-3 cm from the bottom of the tube. That liquid was colourless and remained liquid even at room temperature, when the tubes were cooled. 
At 291 oC, the dark brown halo on the tubes had partially subsided. 
[bookmark: _Hlk130749002]C6
The tube containing C6 has acquired a dark black-brown halo, making the observation of the actual sample very difficult. The sample itself had already changed colour from blue to brown. From 240 oC and above, no apparent difference had occurred. At the end of the ramp, at 335 oC, the tube and the sample were dark brownish-black. The salt powder has been transformed to a small dark speck, hard and brittle. No transition to liquid phase was observed, as the material decomposed without phase changing.
C8
After the change in colour at 134 oC, the C8 sample underwent a series of changes. At 220 oC, C8 in the tube was ~15% of its original size and very dark, in contrast to its initial light blue coloration. Just above 240 oC phase transition commenced. At 240.4 oC the first droplet appeared and in the same time the sample became brown. At 241.8 oC the material resembled a dark blue smear on the walls of the tube. At 243.9 oC the liquid formed was a brown sludge and at 246 oC it was impossible to say if there was any liquid at al. Just a dark brown smear on the tube walls. No visible meniscus was formed as typically expected for the presence of pure liquid in the capillary. During the thermal process, the material underwent chemical transformation change that did not allow for solid - liquid transition to occur.
C10
The first apparent transformation for the C10 sample occurred at 92,5 oC with an initial darkening of its blue colour. It then followed a gradual shrinkage of the sample as the temperature was rising. At 175 oC the sample has been rendered to a dark blue solid. At 248 oC the tube containing C10 has acquired a dark black brown halo, making the observation of the actual sample very difficult. At 291 oC, the dark brown halo on the tubes had partially subsided. The ramp stopped at 335 oC. At that point, the blue powder had been transformed to a black, hard and brittle speck.
Melting started at 269.7 oC. At 270 oC there was no apparent liquid phase in the tube, and at 273 oC just a black residue and a black solid speck remained on the bottom of the cube. At no point a visible meniscus was formed, denoting the presence of pure liquid in the capillary. During the melting process, the material underwent physical change that did not allow for the observation of the gradual phase transition from solid to liquid.
C9di
Following a similar course to the C6 sample, the blue mass of powder started to shrink and darken in colour at around 120 oC. The tube walls around the sample gradually darkened as the temperature was rising, while no transition to liquid was observed. At 225 oC, the sample decomposed (dark speck). 

Rapid introduction of C8 and C10 salts to the thermal chamber.
The initiation of phase transition in the case of C10 copper salt was similar to that of C8 but much harder to discern. The dark residue on the capillary tube walls and the parallel decomposition of the material as soon as the thermal process has started made the observation problematic. 
To minimize the effect of dark halo on the tube walls, fresh samples of C8 and C10 were loaded at set points very close to the observed enactment point of melting. The C8 salt sample was introduced at the electrothermal device at 237 oC. At 238,2 the powder was already darkened. Melting started at 240.8 and lasted up to 241.4 oC, very similar to the normal measurement (initiation at 240.4 oC). Once more, the sample never became a “normal” liquid. It gradually gave up its blue coloration to a dark brown one and the material transformed to dark smudge attached to the wall of the capillary tube. 
Similarly, the C10 salt sample was introduced at the melting point device at 265.4 oC. At 269.7 oC the sample started to melt following exactly the same course as before. Once more, the phase transition was immediately followed by decomposition leaving dark specs in the place of the blue salt.
One possible explanation could be the rapid reaction of the copper (II) ions with atmospheric oxygen forming CuO (tenorite), a black-brown and brittle material. The lower fatty acid residues that were formed would immediately boil at these temperatures, leaving the bottom of the capillary. The apparent droplets on the higher parts of the tube could be explained by the condensation of their vapours on the tube walls. 

Figure SI1: FTIR spectra of authentic copper carboxylates
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	Figure SI1. Infrared spectra of authentic copper carboxylates C6, C8, C10, C12, C14, C18, C8di, and C9di.






Table SI1. Selected infrared maxima and melting pointsof fatty acids and the corresponding copper carboxylate authentics.
	Carbon number
	Fatty Acids1
	Copper carboxylate authentics2, 3

	
	Empirical name 
	m.p. (°C)
	v(C-H)
	vC=O
	m.p.4 (°C)
	v(C-H)
	vas COO-
	vsCOO-
	Δ
(cm-1)

	C6 
	Caproic 
	-3
	2936m vasCH2
2855w vsCH2
	1714s
	118 (tr)
	2930m vasCH2
2855w vsCH2
	1583s
1509w
	1415m
	168

	
	
	
	2962m vasCH3
2876m vsCH3
	
	
	2953m vasCH3
2871m vsCH3
	
	
	

	C8
	Caprylic 
	16.5
	2936m vasCH2
2862m vsCH2
	1713s
	134 (tr)
	2920s vasCH2
2851s vsCH2
	1584s
1510w
	1416m
(1402
	168
(108

	
	
	
	2959w vasCH3
2975m vsCH3
	
	
	2952w vasCH3
2872w vsCH3
	
	
	

	C10
	Capric 
	[bookmark: _Hlk58599588]31.4
	2921s vasCH2
2852m vsCH2
	1705s
	175 (tr)
	2914s vasCH2
2848s vsCH2
	1581s
1510w
	1424m
(1406
	157
(104

	
	
	
	2956m vasCH3
2873w vsCH3
	
	
	2952w vasCH3
2872w vsCH3
	
	
	

	C12
	Lauric 
	43.8
	2919s vasCH2
2851m vsCH2
	1704s
	n.d
	2914s vasCH2
2848s vsCH2
	1582s
1512w
	1424m
(1408
	158
(104

	
	
	
	2956m vasCH3
2873w vsCH3
	
	
	2952w vasCH3
2872w vsCH3
	
	
	

	C14
	Myristic 
	54.2
	2919s vasCH2
2851m vsCH2
	1704s
	114
	2914s vasCH2
2848s vsCH2
	1584s
1512w
	1424m
(1406
	160
(106

	
	
	
	2956m vasCH3
2872w vsCH3
	
	
	2952w vasCH3
2872w vsCH3
	
	
	

	C18
	Stearic 
	69.3
	2918s vasCH2
2851m vsCH2
	1704s
	114
	2914s vasCH2
2848s vsCH2
	1584s
1519, w,br
	1424m
(1406?
	160
(113?

	
	
	
	2956w vasCH3
2872w vsCH3
	
	
	2952w vasCH3
2872w vsCH3
	
	
	

	C8di
	Suberic 
	140-144
	2955w, 2947m, 2939w, 2918w vasCH2
2872m, 2854w vasCH2
	1695s
	n.d.
	2946m, 2932w, 2907w vasCH2
2866w, 2852w vsCH2
	1586s, 1511w
	1416m
	170

	C9di
	Azelaic 
	109
	2940w, 2937m, 2914w vasCH2
2885w, 2870w, 2848w vasCH2
	1694s
	120 (tr)
	2942w, 2927m, 2906m vasCH2
2864w, 2849m vsCH2
	1584s, 1509w 
	1423m
	161


1 values from [51]; materials as purchased.
2 as synthesized in this work; see Materials and Methods.
3 values in parentheses correspond to secondary, weaker carboxylate maxima.
4 tr: chemical transformation
vas: antisymmetric stretch; vs: symmetric stretch, s: strong, m: medium, w: weak





Figure SI2: C6
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	Figure SI2. Kinetics of caproic acid (C6, closed black circles and the caproate species on Cu-Zn alloy. Copper caproates are symbolized with colored diamonds; zinc caproates are symbolized with open squares and triangles. (a closed circle: caproic acid; (b yellow diamond: 1615 intermediate. Data from original spectra with no prior normalization for compensating due to evaporation loss.






Figure SI3: FTIR of polished/clean and corroded Cu surfaces
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	Figure SI3: Infrared spectra of metal surfaces (a) clean/polished Cu surface; (b) clean/polished Cu-Zn alloy surface; (c) pre-corroded Cu surface; (d) pre-corroded Cu-Zn alloy surface; and (e) for comparison, C14 immediately after deposition on clean/polished Cu-Zn alloy surface. Copper corrosion products on (c) and (d) appear as Reststrahlen bands at the right end of the spectra.





Figure SI4: C14
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(a) Re-run!
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	[bookmark: _Hlk128977373][bookmark: _Hlk129583176]Figure SI4. The region 1800 – 1500 cm-1 of consecutive spectra of C14 after deposition on clean/polished surfaces (a copper, and (b Cu-Zn alloy. Runs conducted at 20°C.



Figure SI5: C18 time drive of acidic carbonyl and carboxylate
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	Figure SI5. Corresponding absorbance time drives of C18 carboxylic acid and carboxylate bands on (a) pure Cu, and (b) Cu-Zn alloy surface.



Table SI2. Εstimation of fatty acid film thicknesses on metal surfaces

	 Fatty acid
	Acidic carbonyl 
(cm-1
	Acidic carbonyl max height
	Acidic carbonyl Absorbance (A (Area under curve
	Estimated thickness (μm*

	C6
	1712
	0.9
	26.5
	2.4

	C8
	1716
	1.1
	45.6
	4.1

	C10
	1692
	0.1
	4.8
	0.4

	C10
	1713
	1.0
	32.3
	2.9

	C12
	1693
	2.3
	74.6
	6.8

	C14
	1698,  1690
	0.1
	2.8
	0.3

	C18
	1700, 1688
	0.2
	5.4
	0.5

	* by applying Beer’s law, A=a z, and assuming a=11 μm-1 (see Materials and Techniques of main publication
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