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Figure S1. SEM images and EDX data of zeolite (a) and (b) Na-zeolite, (c) and (d) K-
zeolite, respectively.
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Figure S2. BJH pore size distribution plot of XZ-K: (-m-) pristine zeolite, (-e-) after 5
recycles, (- A-) after 10 recycles.
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Figure S3. FT-IR spectra of (a) XZ-Na and (b) XZ-K: (==) pristine zeolite, (=) after 5
recycles, (=) after 10 recycles.
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Figure S4. XRD patterns of (a) XZ-Na and (b) XZ-K: (==) pristine zeolite, (=) after 5
recycles, (=) after 10 recycles.
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Figure S5. EDX data of XZ-Na (a) pristine, (b) after 5" recycle, (c) after 10* recycle and
XZ-K (d) pristine, (e) after 5" recycle, (f) after 10t recycle, respectively.




Table S1. Structural characterization of zeolites

Atomic ratio (%) Surface  Pore
Recycle area volume
O Na Al Si K (m2gl)  (cm®g?)
Qth 6465 1026 1047 1462 - 541 027
XZ-Na 5th 6476 1015 1051 1458 - 528 0.26
100 6487 1003 1056 1454 - 498 0.25
ot 61.11 - 1156 1623 11.10 465 0.26
XZ-K 5t 61.00 - 1152 1614 1134 433 0.25
100 6107 001 1154 1625 1113 407 0.23
Table S2. Recycling of XZ-M for the direct etherification of glycerol
Cycle No. 1 2 3 4 5 6 7 8 9 10
Conv. of
763 774 761 754 768 753 742 753 721 702
glycerol
Yield of
XZ-Na leD‘éo 508 512 503 511 503 506 512 503 502 51.2
YleTlg of 204 212 213 202 206 202 194 201 222 212
Conv.of oo ) 851 848 859 862 844 853 846 842 835
glycerol
Yield of
XZ-K IECGlo 541 55 543 545 538 536 551 539 542 552
Yieldof 13 202 208 212 201 196 202 211 204 199

TG




