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Figure S1. FTIR spectra of BTCA and cellobiose mixture at different temperatures.

Table S1. Tentative assignments of absorbance of cellulose fabric and BTCA.

Table S2. The sign of cross peaks between 3660 and 3050 cm ' in 2Dcos maps and their
changing order.

Table S3. The sign of cross peaks between 1812 and 1591 cm™' in 2Dcos maps and their

changing order.
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Figure S1. FTIR spectra of BTCA and cellobiose mixture at different temperatures.
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Table S1. Tentative assignment of absorbance of cellulose fabric and BTCA.!

Wavenumber (cm ™)

Tentative assignments

3574
3441
3410
3334
3220
1777
1704

1697
1647
1435
1384
1374

1356
1127
1061

v(O-H) (cellulose, free)

v(O(2)-H(2)---O(6)) (cellulose, intrachain)
v(O(6)-H(6)---O(3)) (cellulose, interchain)
v(O(3)-H(3)---O(5)) (cellulose, intrachain)

v(O-H) (cellulose, weak hydrogen-bonded)

v(C=0) (BTCA, anhydride)

v(C=0) (BTCA  carboxyl carbonyl, weak
hydrogen-bonded; or ester carboxyl carbonyl)

v(C=0) (BTCA carboxyl carbonyl, hydrogen-bonded)
v(C-0O) (water)

o(C(6)-H(6)) (cellulose)

o(C(2)-H(2)) (C(2)-H(2)OH) (cellulose)
o(C(2)-H(2)) (cellulose C(2)-H(2)OH), or o(C(2)-
H(2)OC=0) (ester)

o(C(3)-H(3)) (cellulose)

v(C(2)-0(2)) (cellulose) or v(C(2)-0O(2)C=0) (ester)
V(C(6)—0(6)) (cellulose) or v(C(6)-0O(6)C=0) (ester)

Note: O(2)-H(2) is the generally accepted hydroxyl site on the glucose residues of cellulose, and C(2)—

H(2) is the C—H group connected with the corresponding O(2)-H(2) group. Other groups indicate the

similar meanings.
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Table S2. The sign of cross peaks between 3660 and 3050 cm™ in 2Dcos maps and their changing

order.

Cross peaks Synchronous Asynchronous Changing order

(3574 cm™!, 3441 cm™) + 3574 cm™ — 3441 cm™!
(3574 cm™, 3410 cm™) + 3574 cm™ — 3410 cm™

- 3334 cm ™' — 3574 cm!
- 3220 cm™ — 3574 cm™!
3410 cm™! — 3441 cm™!
— 3334 cm™ — 3441 cm™!
— 3220 cm™ — 3441 cm™
(3410 cm™, 3334 cm™) — 3344 cm™ — 3410 cm™
(3410 cm™, 3220 cm™) — 3220 cm™! — 3410 cm™!
(3334cm™, 3220 cm™)  + + 3340 cm™ — 3220 cm™

(3574 cm™, 3334 cm™)
(3574 cm™, 3220 cm™)
(3441 cm™, 3410 cm ™)
(3441 cm™, 3334 cm™)
(3441 cm™, 3220 cm™)

+ + + + + + o+ o+ o+
!

Note: In the FTIR spectrum, the related peaks shifted from low wavenumbers to high wavenumbers
with the temperature increasing. And the same band shows different wavenumbers in the synchronous
and asynchronous maps due to the different resolution levels. The absorbance peak of a functional

group can refer to that in the FTIR spectrum when conduct 2Dcos analysis.
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Table S3. The sign of cross peaks between 1812 and 1591 cm™ in 2Dcos maps and their changing

order.

Cross peaks Synchronous Asynchronous Changing order

(1793 cm™, 1774 cm™)  + — 1774 cm™ — 1793 cm!
(1793 cm™, 1727 cm™) — + 1727 cm™ — 1793 cm™!
(1793 cm™, 1701 ecm™) + - 1701 cm™ — 1793 cm™
(1793 cm™, 1697 cm™) + — 1697 cm™ — 1793 cm™
(1774 ecm™, 1727 cm™)  + + 1774 cm™ — 1727 cm™!
(1774 ecm™, 1701 cm™) + — 1701 cm™ — 1774 cm™!
(1774 ecm™, 1697 cm™)  + - 1697 cm™ — 1774 cm™
(1743 cm™, 1727 ecm™)  + + 1743 cm™ — 1727 cm™
(1743 cm™, 1697 cm™)  — — 1743 cm™ — 1697 cm™!
(1743 cm™, 1678 cm™) — — 1743 cm™ — 1678 cm™!
(1743 cm™, 1678 cm™)  — + 1678 cm™ — 1743 cm™
(1727 em™, 1708 cm™)  + + 1727 cm™ — 1708 cm™
(1727 em™, 1678 cm™)  — + 1678 cm™! — 1727 cm™!
(1727 em™, 1647 cm™)  — + 1647 cm™ — 1727 cm™

(1697 cm™, 1678 cm™)

1678 cm™' — 1697 cm’!

(1697 cm™!, 1647 cm™) + — 1647 cm™! — 1697 cm!
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