
    
      Table 2 

      Additional neutral-neutral reactions for silicon hydrides added.

      
        


	Reactions
	α
	β
	γ
	T[K] limit





	SiH + H2 + M → SiH3 + M
	1.59(–30)
	−2.96
	813.00
	300–2000



	SiH2 + H2 + M → SiH4 + M
	7.07(–29)
	−4.44
	1202.00
	300–2000



	SiH + H → Si + H2
	6.59(–11)
	−0.18
	222.9
	300–2000



	SiH2 + H → SiH + H2
	3.38(–11)
	1.82
	100.0
	300–2000



	SiH3 + H → SiH2 + H2
	2.67(–10)
	−0.05
	77.0
	300–1000



	Si + N2 O → NO + SiN
	8.30(–10)
	0.0
	8094.0
	1780–3560





      

      
Notes. These reactions are taken from Raghunath et al. (2013) and NIST (Manion et al. 2015). a(b) means a × 10b.




    

  
    
      Table 4 

      Critical densities beyond which termolecular reactions and their high-pressure limits become important.

      
        


	
	[image: equation]
	[image: equation]





	200 K
	12.7 ± 7.0
	19.2 ± 2.1



	400 K
	13.5 ± 6.0
	19.2 ± 2.1



	1000 K
	12.2 ± 6.9
	19.2 ± 1.0



	2000 K
	16.2 ± 4.1
	19.1 ± 1.2





      

    

  
    
      Table 5 

      Model grids explored in Sect. 4 to test the CHAITEA chemical network.

      
        


	Hydrogen nuclei density n〈H〉 [cm−3]
	
	5.546 × 1010, 7.688 × 1012, 7.562 × 1013, 6.855 × 1014, 4.770 × 1015, 8.296 × 1016





	Temperature [K]
	1500, 1450, 1400, 1350, 1300, 1250, 1200, 1150, 1100, 1050, 1000, 950,  900, 850, 800, 750, 700, 650, 600, 550, 540, 530, 525, 520, 515, 510, 500



	




	Grids



	




	Grid names
	Photo-processes
	X-rays
	CR ionisation rate (s−1)
	# of models



	




	grid_0
	×
	×
	×
	162



	grid_photo
	✔
	×
	×
	162



	grid_cr
	×
	×
	1.7 × 10−40, 1.7 × 10−35, 1.7 × 10−30, 1.7 × 10−25, 1.7 × 10−20, 1.7 × 10−17
	972





      

    

  
    
      Table 6 

      Formation and destruction of C2H2 in kinetic chemical equilibrium at T = 1200 K and n〈H〉=7.56 × 1013 cm−3.

      
        


	Formation reactions
	Rates (cm−3 s−1)





	C2H + H2 → C2H2 + H
	1.60(−13)



	C2H3 + M → C2H2 + H + M
	1.01(−14)



	C2H3 + H → C2H2 + H2
	2.20(−16)



	C2H + H2 O → C2H2 + OH
	4.12(−17)



	CH3 + CO → C2H2 + OH
	2.94(−18)



	C2H4 + M → C2H2 + H2 + M
	1.35(−18)



	




	Destruction reactions
	Rates [cm−3 s−1]



	




	C2H2 + H → C2H + H2
	1.60(−13)



	C2H2 + H + M → C2H3 + M
	1.01(−14)



	C2H2 + H2 → C2H3 + H
	2.20(−16)



	C2H2 + OH → C2H + H2 O
	4.12(−17)



	C2H2 + OH → CO + CH3
	2.94(−18)



	C2H2 + H2 + M → C2H4 + M
	1.35(−18)



	




	Particle density in chemical kinetics nC2H2
	7.272 × 10−8 cm−3



	In thermodynamic equilibrium nC2H2
	7.273 × 10−8 cm−3



	Total destruction/formation rate
	1.7 × 10−13 cm−3 s−1



	C2H2 relaxation timescale
	0.014 yr





      

      
Notes. All reactions are sorted according to their rates, showing the validity of detailed balance.




    

  
    
      Table 7 

      Chemical relaxation timescales obtained with different methods for 1200 K and 2000 K models at n〈H〉=7.5 × 1013 cm−3, using time-dependent (t-dep.) and time-independent (t-indep.) chemistry.

      
        


	τchem−method
	Chemistry
	1200 K model
	2000 K model





	τchem, 1; Eq. (12)
	t-indep.
	1.68 × 104 yr
	1.28 × 10−2 yr



	τchem, 2; Eq. (13)
	t-indep.
	4.03 × 107 yr
	8.35 yr



	τchem, 3; visually ni → [image: equation]
	t-dep.
	∼108 yr
	∼0.1 yr





      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Deviation σ (see Eq. (19)), between particle densities obtained with time-independent PRODIMO (ni) and GGchem [image: equation] at various temperatures and densities from grid_0. The blank rectangles at the bottom mark the models which do not converge. The numbers on the x-axis correspond to the ascending list of densities in Table 5. The central white labels mark the species that contribute most to σ.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Impact of cosmic-ray ionisation rate on deviations from thermodynamic equilibrium at different densities and temperatures from grid_cr. The adopted values of CRIs are listed at the top of each panel. The x- and y-axes are the same as in Fig. 3.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Continued from Fig. 6. We note the different scaling of the GGchem results for HCN and C2H2.

      

    

  
    
      Table C.1 

      Parameters for the thermochemical disk model used in Sect. 3.5.

      
        


	Quantity
	Symbol
	Values





	Stellar parameters



	stellar mass
	M*
	0.7 M⊙



	stellar luminosity
	L*
	1 L⊙



	effective temperature
	Teff
	4000 K



	UV excess
	fUV
	0.01



	UV powerlaw index
	pUV
	1.3



	strength of incident vertical UV
	χISM
	1



	cosmic-ray H2ionizationrate
	ζCR
	1.7 × 10−17 s−1



	X-ray luminosity
	LX
	1030 erg s−1



	




	Disk parameters



	




	minimum dust particle radius
	amin
	0.05 μm



	maximum dust particle radius
	amax
	3000 μm



	settling method
	settle_method
	Riols & Lesur (2018)



	settling parameter
	asettle or α
	10−3



	disk gas mass
	Mdisk
	2.0 × 10−2 M⊙



	dust-to-gas ratio
	dust-to-gas ratio
	0.01



	inner disk radius of the outer disk
	Rin
	0.05 au



	outer disk radius
	Rout
	250 au



	tapering-off radius
	Rtaper
	30 au



	carbon-to-oxygen ratio
	C/O ratio
	0.45



	column density power index
	ϵ
	1



	flaring index
	β
	1.15



	reference scale height
	Hg (100 au)
	10 au



	extension
	raduc
	1.5



	maximum Σ reduction
	reduc
	10−6



	distance
	d
	140 pc



	inclination
	i
	45∘



	grid size
	radial × vertical
	200 × 300





      

      
Notes. These parameters are explained in detail in Woitke et al. (2009) and Woitke et al. (2024).




    

  
    
      Fig. D.2 
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        Continued from Fig. D.1

      

    

  
    
      Fig. D.3 
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        Continued from Fig. D.2
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