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Table S1  Effect of reaction temperature on the coupled reactionsa

PDO-based selectivity (%) BDO-based selectivity (%)

Temperature/

K

Conv.P

DO (%)

Conv.

BDO 

(%)
propanal acetone EMD ED oligomer butadiene butanal butanone PD

DEG 

and 

TEG

yield 

(%)

EG 

recovery 

(%)

433 58.5 63.7 11 1.1 14.6 44.5 28.8 1.4 77.8 7.2 13.7 2.8 82.2

453 81.6 82.8 70.5 1.3 2 8.7 17.4 2.6 89.8 6.7 0.9 6.1 84.6

a Feedstock: 21.9 g of EG, 6 g of PDO, 2.1 g of BDO; 4-h reaction; dehydration conditions at 433 K: 2.6 g of H-Beta, 

300 rpm; dehydration conditions at 453 K: 1.4 g of H-Beta, 300 rpm; Hydrolysis conditions: 0.2 g of Amberlyst-

15, 350 K, 15 mL/min N2.



Table S2  Effect of propanal dosage on the coupled reactionsa

PDO-based selectivity (%) BDO-based selectivity (%)

Propanal 

added (g)

Conv.P

DO (%)

Conv.B

DO (%) propanal acetone EMD ED oligomer butadiene butanal butanone PD

DEG and 

TEG

yield (%)

EG 

recov

ery 

(%)

0 79.6 81.2 75.6 1.5 1.9 11.7 9.3 3.3 84.6 10.7 1.4 5.1 85.6

0.5 82 84.3 72.1 1 6.3 12.6 8 2.8 80.1 13.5 3.6 5.5 83.4

a Dehydration conditions: 21.9 g of EG, 6 g of PDO, 2.1 g of BDO, 1.4 g of H-Beta, 300 rpm, 4 h; Hydrolysis 

conditions: 0.2 g of Amberlyst-15, 350 K, 15 mL/min N2.



Table S3  Effect of water dosage on the coupled reactionsa

PDO-based selectivity (%) BDO-based selectivity (%)
Water 

added 

(g)

Conv.P

DO (%)

Conv.B

DO (%) propanal acetone EMD ED oligomer butadiene butanal butanone PD

DEG and 

TEG yield 

(%)

EG 

recov

ery 

(%)

0 79.6 81.2 75.6 1.5 1.9 11.7 9.3 3.3 84.6 10.7 1.4 5.1 85.6

2 82.2 85.7 76.6 0.9 3.8 10.2 8.5 2.1 82.8 12.1 3 5.9 81.7

a Dehydration conditions: 21.9 g of EG, 6 g of PDO, 2.1 g of BDO, 1.4 g of H-Beta, 300 rpm, 4 h; Hydrolysis 

conditions: 0.2 g of Amberlyst-15, 350 K, 15 mL/min N2.



Table S4  Product selectivity data in the stability test of catalysta

PDO-based selectivity (%) BDO-based selectivity (%)

Run
Conv. 

PDO (%)

Conv. 

BDO (%) propanal acetone EMD ED oligomer butadiene butanal butanone PD

DEG and 

TEG

yield (%)

EG 

recovery 

(%)

1 95.8 96.3 85.7 1.3 1.7 7.3 4 1.4 86.6 10.4 1.6 13.3 74.5

2 95.7 96.3 86.6 1 1.5 7.4 3.4 1.9 87.3 10.1 0.8 14.1 74

3 92.5 94.5 86.3 1.2 2.2 6.7 3.6 2.1 82.4 12.3 3.1 13.4 71.4

4 96 96.4 84.4 1.3 1.9 8.4 4 1.4 86.7 11 0.9 14 71.4

5 95.1 95.4 86.4 1.3 1.6 7.4 3.3 1.6 86.9 10.6 0.9 13.6 72.8

a Dehydration conditions: 21.9 g of EG, 6 g of PDO, 2.1 g of BDO, 1.8 g of H-Beta, 453 K, 300 rpm, 6 h; Hydrolysis 

conditions: 350 K, 0.3 g of Amberlyst-15, 15 mL/min N2 in the last 2 h.


