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Figure S1. The structures of metal anions and the adsorption models of TCE, HCI and acetylene
on these metal anions.
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Figure S2. The structures of metal salts and the adsorption models of TCE, HCI and acetylene on

these metal anions.
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Figure S3. AG of dehydrochlorination of TCE and acetylene hydrochlorination without catalysts.
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Figure S4 CuCl; catalyzed hydrochlorination mechanism pathways at 260 °C: a) AG of CuCl;
catalyzed mechanism; b) structures of adsorption and transition states.
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Figure S5. The adsorption of varying amounts of CuCl, in TPPC.
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Figure S6. Partial structures of [CI-CuCl]- catalyzed dehydrochlorination mechanism pathways.
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Figure S7. Partial structures of CuCl catalytic acetylene hydrochlorination pathways.
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Figure S8. Partial structures of CuCl catalytic dehydrochlorination pathways.
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Figure S9. The structures of varying amounts of CuCl in TPPC.
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Figure S10. The structures of two CuCl ionic pairs in varying amounts of TPPC.
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Figure S11. lonic pairs structures and adsorption models.
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Figure S12 KCI-CuCl catalyzed hydrochlorination mechanism pathways at 260 °C: a) AG of KClI-
CuCl catalyzed mechanism; b) structures of adsorption and transition states.
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Figure S13. Partial structures of dehydrochlorlnatlon (a) and acetylene hydrochlorination (b)
pathways.
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Figure S14. The structures of varying amounts of KCI in TPPC-CuCl.
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Figure S15. 13KCI-CuCl catalyzed mechanism pathways, a) b) the structure of 13KCI-CuCl; b)
13KCI-CuCl catalyzed dehydrochlorination for VDC; c¢) AG of [CI-13KCI-CuCl] catalyzed
dehydrochlorination; d) AG of 13KCI-CuCl catalyzed acetylene hydrochlorination pathway.
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Figure S16. The structures of [CI-13KCI-CuCl] catalyzed dehydrochlorination pathway.
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Figure S17. The structures of 13KCI-CuCl catalyzed acetylene hydrochlorination pathway.



I‘Ii; o 999

CuCI-IM CI-CuCK-IM CI-CuCI-IM

CuCl-CuCl-IM KCI-CuCl-IM

Figure S18. Partial structures in generation pathways of copper acetylide.
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Figure S19. The adsorption AG of olefin products on CuCl, CuCI-CuCl and [CI-CuClI]- at 260 °C.
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Figure S20. [CI-CuCl,-KCI] catalyzed dehydrochlorination mechanism pathways at 260 °C: a)
AG of [CI-CuCl>-KCI] catalyzed mechanism; b) structures of adsorption and transition states [Cl-
CuCl,-KClI] catalyzed mechanism.



Table S1. The adsorption AGzo «c and AGzgo -c of HCI, C;H2 and TCE at TPPC-CuCl, TPPC-CuCl;
and TPPC-KCI-CuCl. (kJ/mol)

T/°C HCI CaH2 TCE
TPPC-CuCl 20 1322 125 46
260 13.0 - -
[CI-CuClIT- 20 -39.7 117 -34.2
260 -27.7 -6.1 -20.9
TPPC-CuCl; 20 -9.2 12.2 -14.2
260 18.6 - 20.1
TPPC-KCI-CuCl 20 -25.2 4.7 20.3
260 45 - -
[CI-KCI-CuCI] 20 -52.6 5.5 -25.5
260 -24.4 23.0 -6.5
KCI-CuCl 20 -21.7 -38.6 6.6

260 6.2 -9.3 -
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