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9.428 1 1  10.00000 75.55061 1.32362e-1 No No HMF
2 20.00000 163.26151 1.22503e-1
3 40.00000 316.68356 1.2630%e-1
4 60.00000 494.78055 1.21266e-1
5  80.00000 660.16162 1.21182e-1
6 100.00000 806.07642 1.24058e-1
7 200.00000 1651.35583 1.21113e-1
8 400.00000 3287.28638 1.2168le-1
9 600.00000 4902.00635 1.2239%e-1
10 800.00000 6485.20020 1.23358e-1
11 1000.00000 8036.38916 1.24434e-1
Area HMF at exp. RT: 9.428
8000 DAD1 A, Sig=210,4 Ref=360,100
7000 " | correlation: 0.99995
6000 20 Residual Std. Dev.: 29.05925
5000 Formula: y = mx + b
4000 8 9 m: 8.07940
3000 b: 11.32748
2000 3 X: Amount [ppm]]
y: Area
1000
0
v 1 T T T T 1
0 500 1000
Amountfppmj]l |
Fig. S1 Calibration curve of 5-HMF
8.703 1 1 10.00000 2.87304 3.48063 No No Levulinic acid
2 20.00000 4.90583 4.07678
3 40.00000 9.24804 4.32524
4 60.00000 15.38773 3.89921
5 80.00000 20.71138 3.86261
6 100.00000 24.,94534 4.00876
7 200.00000 57.17052 3.49831
8 400.00000 114.74293 3.48605
9 600.00000 173.37660 3.486067
10 800.00000 231.27058 3.45915
11 1000.00000 289.87268 3.4497%
Area Levulinic acid at exp. RT: 8.703
=00 DADl A, Sig=210,4 Ref=360,100
250 " | correlation: 0.99994
20 Residual Std. Dev.: 1.19897
200
Formula: vy = mx + b
150 9 m: 2.91265e-1
$ b: -1.63175
100 "
7 x: Amount [ppm]]
50 y: Area
0
— T T — 1
0 500 1000
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Fig. S2 Calibration curve of LA




3.3081 1 10.00000
2 20.00000

5.53259
12.16538

JAD 10/28/2021 3:56:22 PM SYSTEM

i D:\METHOD\HMF_cot 150 _hat nho KQ.M

1.80747 HNo No Formic acid

1.64401

RT Sig Lvl Amount Area Rsp.Factor Ref ISTD # Compound
[ppmj ]
------ B B Lo B e e B
3 40.00000 25.88959 1.54502
4 60.00000 37.85853 1.58485
5  80.00000 56.45914 1.41695
6 100.00000 70.78948 1.41264
7 200.00000 144.12086 1.38772
8 400.00000 316.02692 1.26571
9 600.00000 475.57336 1.26163
10 800.00000 £35.59711 1.25866
11 1000.00000 764.11377 1.30871
Formic acid at exp. RT: 3.308
DAD1 A, Sig=210,4 Ref=360,100
Correlation: 0.99958
Residual Std. Dev.: 8.19957
Formula: y = mx + b
m: 7.84221e-1
b -4.30366
X: Amount [ppmj]
y: Area
Fig. S3 Calibration curve of FA
10.137 1 1 10.00000 130.14398 7.68380e-2 No No DFF
2 20.00000 322.96695 6.19258e-2
4 60.00000 959.88232 6.25077e-2
5 80.00000 1282.51855 6.23773e-2
6 100.00000 2033.88818 4.9166%e-2
7 200.00000 3226.26563 6.19912e-2
8 400.00000 6462.66455 6.18940e-2
9 ©600.00000 9722.19727 6.17144e-2
10 800.00000 1.29986ed4 6.15451le-2
11 1000.00000 1.62684ed4 6.14687e-2
Area DFF at exp. RT: 10.137
16000 % DAD1 A, Sig=210,4 Ref=360,100
14000 Correlation: 0.99975
12000 70 Residual Std. Dev.: 134.25755
10000 Formula: vy = mx + b
8000 8 9 m: 16.20105
6000 b: 39.102%0
7 ®x: Amount [ppmj ]
y: Area
2000
0
— (ISR R —
0 500 1000
Amount[ppmjl |

Fig. S4 Calibration curve of DFF




11.104 1 1
2
3

-DAD 10/28/2021 3:56:22

10.00000

20.00000
40.00000

91.20168 1.09647e-1 No No Furfural

PM SYSTEM

»d D:\METHOD\HMF_cot 150_hat nho KQ.M

185.23088 1.07973e-1
377.13260 1.06063e-1

RT Sig Lvl Amount Area Rsp.Factor Ref ISTD # Cempou
[ppmi]
——————— =l==jEmsnmnsas]Enantsmman ] s ne————— e S o | e ———_—
4 60.00000 560.21387 1.07102e-1
5 80.00000 758.74957 1.05437e-1
6 100.00000 919.84766 1.0871lde-1
7 200.00000 1904.31189 1.05025e-1
8 400.00000 3790.19458 1.05535e-1
9 600.00000 5721.13330 1.04874e-1
10 800.00000 7523.19629 1.06338e-1
11 1000.00000 9341.49414 1.0704%e-1

Fig. S5 Calibration curve of Fur
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Furfural at exp. RT: 11.104
DAD1 A, Sig=2Z10,4 Ref=360,100

Correlation: 0.99995
Residual Std. Dev.: 34.14965
Formula: y = mx + b

m: 9.39369

b 6.63313

X: Amount [ppm]]

yv: Area

1.92718e-1 No No FDCA
1.91778e-1
1.94253e-1
1.92549%e-1
1.93010e-1
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Correlation:
Residual Std. Dev.:
Formula: y = mx + b

m: 4.96344
b: 15.86898
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y: Area

Fig. S6 Calibration curve of FDCA

FDCA at exp. RT: 10.845
DADl A, Sig=210,4 Ref=360,100

0.99995
18.75911
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Fig. S7 Characterization of catalysts: a) FT-IR spectrum, b) TGA curve, c) XRD pattern,
and d) FT-IR spectra of recovered C-H,SO,
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Fig. S8 a) TGA curves of [EMIM]CI and DES-C at 120 °C and b) FTIR of the original DES-
C and DES-O



The HPLC chromatography of HMF, DFF, LA, FA, Fur, and FDCA

Data File D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 31_tl 101.D
Sample Name: THD 31_tl 101

Acq. Operator : SYSTEM Seq. Line :

Acq. Instrument : HPLC-DAD Location :

Injection Date : 12/20/2021 7:54:26 AM Inj
Inj Volume :

Different Inj Volume from Sample Entry!

Actual Inj Volume :

54
P1-F-01
1

10.000 pl

1.000 pl

Acq. Method : D:\DATA\2021\Thang 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-
33\HMF_cot 150_hat nho.M

Last changed : 11/30/2021 8:55:26 PM by SYSTEM

Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
[ DAD1 A, Sig=210 4 Ref=360,100 (D:\DATA\20..._Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 31_ti 101.D)

mAU -
2000 | |
1500 |
1000 | |
! i & o~ s
5 g2ng 3 B 5 ssgflis g 3
o NoNaipe | T . = = J Nt o oL S =
2 4 ) 8 0 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20..._Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 31_ti 101.D)
mAU §
a0 [
0]
- © |
3 S
1 g g %
1 R 38 =
10 8 g2 8 | § *E 83 %
] < fi=n © - = = P
0 1 | Mooy e oo S %3 g
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution . 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- L L Bl e e
8.900 - - - Levulinic acid
9.697 BB 402.17160 8.65844e-3 3.48218 HMF
10.298 BB 9.46236 4.45163e-2 4.21229%e-1 DFF
HPLC-DAD 1/23/2022 5:59:39 PM SYSTEM Page 1 of 2

Fig. S9 Reaction conditions: Cellulose (162 mg), [EMIM]CI (1 g, 7 mmol), 120 °C, 24 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 42.D
Sample Name: THD 42

Acq. Operator : SYSTEM Seq. Line : 28
Acq. Instrument : HPLC-DAD Location :  P1-C-03
Injection Date : 12/23/2021 2:17:55 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HWF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed © 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed : 12/25/2021 12:53:04 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, 5ig=210,4 Ref=360,100 (DADATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 42.D)

mAU ] $
2000 \ T"
1 |
1500 I
1000 |
o] ) —2, 2 |
St U e s M e I __8 SN | SN A 16 min
DADT B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 42.D)
mAU 1 §
30 @
25 \
20 ‘
1 8 |
= | o |
15 T &
10 | =2 A
i | EE = “' g §
3 __J) Z¥ERlE =
0 = g ‘
2 4 6 8 10 12 14 16 m|r11
External Standard Report
Sorted By ; Signal
Calib. Data Modified : 12/25/2021 8:45:54 AM
Multiplier : 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B e e L
3.500 - - - Formic acid
8.900 - - - Levulinic acid
9.659 BB 29.14172 7.56611e-2 2.20490 HMF
10.267 VB 39.44868 5.42278e-4 2.13922e-2 DFF
11.000 - - - FDCA
11.300 - - - Furfural
HPLC-DAD 12/25/2021 1:31:00 PM SYSTEM Page 1 of 2

Fig. S10 Reaction conditions: Cellulose (162 mg), C-H,SO, (1 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 33.D
Sample Name: THD 33

Acq. Operator : SYSTEM Seq. Line : 19
Acq. Instrument : HPLC-DAD Location :  P1-B-03
Injection Date : 12/22/2021 11:35:11 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/25/2021 8:13:44 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 33.D)
] - n
mAU | RL .
B
2000 [ N |
] | % [
1500 - ‘ ‘
| N
1 .l
1000 — ‘ |
\
500 o ® | \ 8 s
5 5 -~ b S
0 o _ e —
2 ‘ 4 6 8 10 ' 12 14 ‘ 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 33.D)
mAU = )
] 3 8
10 |
8- | § f
~
6 | |
| I "
| [
4- ! v o
] - ‘ I =Y [« =
0: S i ;‘I i TSR . TR ) PR 2
2 4 6 : 10 12 14 16 min
External Standard Report
Sorted By g Signal
Calib. Data Modified : 12/24/2021 12:31:15 PM
Multiplier : 1.0000
Dilution g 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- ] L L B P
8.900 - - - Levulinic acid
9.662 BB 101.44781 5.72090e-3 5.80373e-1 HMF
10.270 BB 10.05096 4.25185e-2 4.27357e-1 DFF
HPLC-DAD 12/25/2021 8:21:18 AM SYSTEM Page 1 of 2

Fig. S11 Reaction conditions: Cellulose (162 mg), C-H,SO4 (5 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATAN20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 38.D
Sample Name: THD 38

Acq. Operator  : SYSTEM Seq. Line : 24
Acq. Instrument : HPLC-DAD Location :  P1-B-08
Injection Date : 12/23/2021 1:05:36 AM Inj = 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/25/2021 8:13:44 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated
DADT A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 38.D)

mAU B 2
k| N ﬁ
2000 - [ ‘
] \ ||
1500 N )
] %
1000 | S |
500} % 3 ‘ \ 8 3REEB
‘ B2 | i oy SRS e
0 - i — T ok e - =
‘ : ‘ 8 1 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 38.D)
mAU
25 %
20 - ‘
2 f
15 ] ? g ‘\‘
10~ g ! 3
i R [| & -
& ~ WA 8 e A
0 o ey - I‘*"/w kS e
‘ I i 6 ‘ 8 10 I 12 . " 5 mil
External Standard Report
Sorted By 2 Signal
Calib. Data Modified : 12/24/2021 12:31:15 PM
Multiplier - 1.0000
Dilution z 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B T Bl
8.900 - - - Levulinic acid
9.664 BB 246.81752 8.03470e-3 1.98310 HMF
10.272 BB 8.79326 4.71121e-2 4.14269e-1 DFF
HPLC-DAD 12/25/2021 8:27:06 AM SYSTEM Page 1 of 2

Fig. S12 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,4 h



Data File D:\DATAN20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 43.D
Sample Name: THD 43

Acq. Operator : SYSTEM Seq. Line : 29
Acq. Instrument : HPLC-DAD Location :  P1-C-04
Injection Date : 12/23/2021 2:36:00 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\N2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed 1 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/25/2021 8:13:44 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20..12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 43.D)
mAU ] g
|umn k %
2000 \ 3 |
‘ ; ‘
1500 — [
1000 | | N
500 D g p \ ﬁ E Eg %
uR - ~—— P 5 22 =
0 \N‘\f‘ ‘ il I T T T E———  —
2 ' 4 6 8 1 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 43.D)
mAU g
120 P
100 |
80 “
60 |
40 o ) =
2 2 g’i‘o’a‘- a¥e o o ‘\"'3 3
2 b g - S A
0 ol g pe—— \“:3"._,!5;:‘--77 ik e S A, )
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/24/2021 12:31:15 PM
Multiplier : 1.0000
Dilution 4 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e E T B e
8.990 MM 4.51168  21.37944  96.45719 Levulinic acid
9.679 BV R 1224.64502 9.32398e-3  11.41856 HMF
10.275 W E 3.41352 1.04968e-1 3.58310e-1 DFF
HPLC-DAD 12/25/2021 8:30:48 AM SYSTEM Page 1 of 2

Fig. S13 Reaction conditions: Cellulose (162 mg), C-H,SO, (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATAN20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 53.D
Sample Name: THD 53

Acq. Operator : SYSTEM Seq. Line : 39
Acq. Instrument : HPLC-DAD Location :  P1-D-05
Injection Date : 12/23/2021 5:37:02 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\N2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed . 12/25/2021 8:42:31 AM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 53.D)

mAU ] E g
i f
2000 f % |
1500 — ‘ \ 3 ‘
|
1000~ | N | K
“I\& b Lbb"{v % ~
", 3 -m © = 20 N g ﬂ —
- %S 55 88 RrERiehers F |WECE
0 SRR e m T B e e S
2 4 6 8 10 12 4 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 53.D)
mAU E
1200 - &
1000 |
800 I
3 [
600 = |
] o
400 [ E‘ \ © 5
| = B | -
200 5 NS S ofmoosel 8 B OB fs 8 g
8 3Bd2 SUsaEB)l\le SR dep e e
0 il s N CH YRV AT i o SRS B A IS I S W . i SN
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/25/2021 8:42:31 AM
Multiplier : 1.0000
Dilution 4 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e Bl R e B
3.547 BB 56.87122 1.37165  78.00723 Formic acid
8.948 BB 314.83707 3.45110 1086.53394 Levulinic acid
9.671 MM 1432.12354 1.22793e-1 175.85410 HMF
10.266 BV 134.95773 4.38406e-2 5.91663 DFF
11.224 BV 320.09885 1.91485e-1  61.29417 FDCA
11.338 VB 918.29266 1.05686e-1  97.05022 Furfural
HPLC-DAD 12/25/2021 8:42:48 AM SYSTEM Page 1 of 2

Fig. S14 Reaction conditions: Cellulose (162 mg), C-H,SO, (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 18 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 48.D
Sample Name: THD 48

Acq. Operator  : SYSTEM Seq. Line : 34
Acq. Instrument : HPLC-DAD Location : P1-C-09
Injection Date : 12/23/2021 4:06:28 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed 1 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/24/2021 12:53:59 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 48.D)
™ 3 g
! [ i
2000 | ‘ \
] [\ |
1500 JI |
] f N
1000 | | \ ®
: ire S8
1 ] e © o - 2
- B S5IEB | cEmge HLT 8 g 2B
| ™o T o oF o | ﬁrmmﬁ 2¢ F o o2
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 48.D)
AU | =
m. $ \q;L’\
1 @ N
1000 vi‘do‘
800 ‘
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0} = i fr 0 il 4 w'ff?, eo'o:»-‘. T .—’7\,‘\'7:”,;;:‘- ol -
L 2‘, Jt 6 8 fo 1‘2 1‘4 ,115 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/24/2021 12:50:07 PM
Multiplier : 1.0000
Dilution 5 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e B B o
3.933 BB 28.39203  1.46844 41.69195  Formic acid
8.945 MM 162.66745 3.46775 564.08925 Levulinic acid
9.669 MM 1283.47937 1.22679%-1 157.45618 HMF
10.270 BV 105.92078 3.89380e-2 4.12434 DFF
11.000 - - - FDCA
11.333 VB 386.09171 1.04626e-1  40.39506 Furfural
HPLC-DAD 12/25/2021 8:39:12 AM SYSTEM Page 1 of 2

Fig. S15 Reaction conditions: Cellulose (162 mg), C-H,SO, (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 34.D
Sample Name: THD 34

Acq. Operator : SYSTEM Seq. Line : 20
Acq. Instrument : HPLC-DAD Location : P1-B-04
Injection Date : 12/22/2021 11:53:15 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2021\Thang 12\22-12-Hang_Tr inh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/25/2021 8:13:44 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20 . 12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 34 D)
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DAD1 B, Sig=2854 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 34.D)
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0 o — 1 IR i B . R i RS g —
2 : 6 8 ‘ 10 2 1 16 mi
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/24/2021 12:31:15 PM
Multiplier : 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e el B B P
8.968 MM 1.56225 26.37124  40.93476 Levulinic acid
9.662 BB 265.79782 8.15000e-3 2.16625 HMF
10.271 BB 9.38301 4.48048e-2 4.20403e-1 DFF

HPLC-DAD 12/25/2021 8:14:55 AM SYSTEM Page 1 of 2

Fig. S16 Reaction conditions: Cellulose (162 mg), C-H,SO, (8 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATA\20...

Sample Name: THD 44

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 44.D

Acq. Operator : SYSTEM Seq. Line : 30
Acq. Instrument : HPLC-DAD Location :  P1-C-05
Injection Date : 12/23/2021 2:54:07 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method
Last changed

. D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-

06\HMF_cot 150_hat nho.M
: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_KQ.M
: 12/25/2021 7:56:56 AM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 44.D)
mAU | 2 8
2500 - e :F
| \ |
J H
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1500 —
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\
500 |
- \
égﬁ
0—+— SRR A B SR ] =
2 4 6 8 10 12 14 " 15 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/24/2021 12:50:07 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e e e
3.948 BB 55.71623 1.37365  76.53443 Formic acid
8.963 MM 14.68128 3.81490  56.00760 Levulinic acid
9.674 BB 442 .31339 1.20602e-1 53.34378 HMF
10.271 BV 47.69740 1.11230e-2 5.30540e-1 DFF
11.221 BV 216.30983 1.86693e-1  40.38347 FDCA
11.367 VB 109.97086 1.00033e-1 11.00076 Furfural
HPLC-DAD 12/25/2021 7:57:29 AM SYSTEM Page 1 of 2

Fig. S17 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (8 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 8 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 54.D
Sample Name: THD 54

Acq. Operator  : SYSTEM Seq. Line : 40
Acq. Instrument : HPLC-DAD Location :  P1-D-06
Injection Date : 12/23/2021 5:55:08 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed : 12/24/2021 12:53:59 PM by SYSTEM
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 54.D)
mAU | § o
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 54.D)
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2 )t é 8 10 1|2 14 16 min
External Standard Report
Sorted By 2 Signal
Calib. Data Modified : 12/24/2021 12:50:07 PM
Multiplier 2 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- el S B Bl
3.940 BB 49.03071 1.38708  68.00939 Formic acid
8.955 BB 251.40234 3.45559 868.74319 Levulinic acid
9.677 MM 1895.88464 1.23032e-1 233.25452 HMF
10.274 BV 120.45092 4.16867e-2 5.02121 DFF
11.228 BV 374.92627 1.92946e-1 72.34043 FDCA
11.343 VB 1244.90039 1.05887e-1 131.81907 Furfural
HPLC-DAD 12/25/2021 7:50:56 AM SYSTEM Page 1 of 2

Fig. S18 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATAN20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 40.D
Sample Name: THD 40

Acq. Operator : SYSTEM Seq. Line : 26

Acq. Instrument : HPLC-DAD Location :  P1-C-01
Injection Date : 12/23/2021 1:41:42 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/25/2021 8:32:10 AM by SYSTEM
Additional Info : Peak(s) manually integrated
B DADT A, Sig=210,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 40.D) ]
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DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 40.D)
mAU | 5 ©
| 8 o
100_‘. i 6_%9?’
80— ‘\»‘Q
1 |
60
] i
40 A o
i 8 2 |¥ = 3
<=2 8§ [|§ 7
5 - e G B JERE N
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/24/2021 12:31:15 PM
Multiplier : 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- L B Bl B L EEE e
8.900 - - - Levulinic acid
9.667 MM 998.34619 9.25021e-3 9.23491 HMF
10.271 BB 7.48978 5.35010e-2 4.00710e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/25/2021 1:00:10 PM SYSTEM Page 1 of 2

Fig. S19 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2h



Data File D:\DATA\20...

Sample Name: THD 45

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :

Last changed

Seq. Line : 31

: SYSTEM
HPLC-DAD Location : P1-C-06
1 12/23/2021 3:12:12 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATAN2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-

06\HMF_cot 150_hat nho.M
: 11/30/2021 8:55:26 PM by SYSTEM
D:\METHOD\HMF_cot 150_hat nho_285
1 12/25/2021 8:32:10 AM by SYSTEM

nmKQ. M

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 45.D

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-0B\THD 45.D)
mAU S 2
= I‘ﬁ.\ 5
[ 1] N
2000 I | by T
1500 || \ |
\‘ |
1000 | N|
_" " o © b=
0] b [ LBl ) N T T m—— _—
2 ol : ' 10 12 14 " 16 min
DAD1 B, Sig=285,4 Ref-360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 45.D)
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| & e
0 2 e ADAD e @0 ] AT F g
2 a 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/24/2021 12:31:15 PM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e Rl Dl Sl R
8.990 BB 18.83726 19.38829 365.22223 Levulinic acid
9.681 BV R 2771.14087 9.50559e-3  26.34133 HMF
10.279 VB E 7.83917 5.15801e-2 4.04345e-1 DFF
11.097 - - - FDCA
11.404 BB 393.99500 9.58128e-3 3.77498 Furfural
HPLC-DAD 12/25/2021 12:53:14 PM SYSTEM Page 1 of 2

Fig. S20 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 8 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 55.D
Sample Name: THD 55

Acq. Operator : SYSTEM Seq. Line : 41
Acq. Instrument : HPLC-DAD Location :  P1-D-07
Injection Date : 12/23/2021 6:13:12 AM Inj = 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 2/16/2022 7:16:27 AM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 55.D)
mau | ;8
i " ¢
2000 A |
i [\ |
1500 | f |
4 1
1000 - | N N
1 “ o o f;\
b © [Nl = 0
e 22 83 W | CEBRg A8 % BRECE
] 0 b e E e TR 0 © oo T oo oo
04 SN 8 ) B S SR Ll N
2 a 6 8 10 12 1a 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 55.D)
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0 2 St RV S Sl ] e O
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External Standard Report
Sorted By - Signal
Calib. Data Modified : 2/16/2022 7:15:21 AM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— I e T i
3.600 - - - Formic acid
8.953 BB 234.29135 3.45722 809.99594 Levulinic acid
9.676 MM 1249.30554 1.22649e-1 153.22644 HMF
10.273 BV 114.16457 4.05834e-2 4.63318 DFF
11.227 BV 349.16763 1.92317e-1  67.15076 FDCA
11.343 VB 826.29462 1.05600e-1  87.25662 Furfural
HPLC-DAD 2/21/2022 10:28:49 AM SYSTEM Page 1 of 2

Fig. S21 Reaction conditions: Cellulose (162 mg), C-H,SO4 (10 mg), [EMIM]CI (1 g, 7
mmol), 120 °C, 24 h



Data File D:\DATA\Z20...
Sample Name: THD 36

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 36.D

Seq. Line :

Acq. Operator : SYSTEM 22
Acq. Instrument : HPLC-DAD Location :  P1-B-06
Injection Date : 12/23/2021 12:29:27 AM Inj + 1

Inj Volume : 10.000 pl

Acq. Method : D:\DATAN2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150_hat nho.M

Last changed : 11/30/2021 8:55:26 PM by SYSTEM

Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M

Last changed 1 12/25/2021 12:53:04 PM by SYSTEM

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 36.D)
mAU 8 2
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T s 2 " 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 36.D)
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0 2 X g 7 e S TR e T ] (. S N ~
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/25/2021 8:45:54 AM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— e e B e el S
3.497 VB 26.98970 1.47848 39.90377 Formic acid
8.900 - - - Levulinic acid
9.670 BB 298.25464 1.19071e-1 35.51341 HMF
10.274 VB 37.11110 0.00000 0.00000 DFF
11.220 BV 114.08005 1.73448e-1  19.78690 FDCA
11.364 VB 64.50709 9.55080e-2 6.16094 Furfural
Totals : 101.36502
HPLC-DAD 12/25/2021 1:19:04 PM SYSTEM Page 1 of 2

Fig. S22 Reaction conditions: Cellulose (162 mg), C-H,SO,4(20 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 56.D
Sample Name: THD 56

Acq. Operator  : SYSTEM

Acq. Instrument : HPLC-DAD Location :  P1-D-08
Injection Date : 12/23/2021 6:31:18 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/25/2021 12:53:04 PM by SYSTEM
Additional Info : Peak(s) manually integrated
w DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 56.D)
mAU ] 3 2
1 a8
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 56.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/25/2021 8:45:54 AM
Multiplier 2 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- D e B e B
3.552 VB 64.69894 1.35997 87.98875 Formic acid
8.900 - - - Levulinic acid
9.680 MM 849.47888 1.22121e-1 103.73928 HMF
10.273 BV 94.66292 3.62281e-2 3.42946 DFF
11.229 BV 412.05844 1.93714e-1  79.82157 FDCA
11.346 VB 369.62128 1.04544e-1 38.64171 Furfural
HPLC-DAD 12/25/2021 1:23:07 PM SYSTEM Page 1 of 2

Fig. S23 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (20 mg), [EMIM]CI (1 g, 7
mmol), 120 °C, 4 h



Data File D:\DATA\20. ..

Sample Name: THD 51

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 51.D

: SYSTEM

Acq. Operator Seq. Line : 37
Acq. Instrument : HPLC-DAD Location :  P1-D-03
Injection Date : 12/23/2021 5:00:41 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method
Last changed

06\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_KQ.M
1 12/25/2021 8:42:31 AM by SYSTEM

: D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 51.D)
mAU | 5 §
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] | Nl .
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] I \ E B P o Rgﬁv 8 e 99
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é - 6 é ‘ = 1 ‘ 2 1; 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 51.D)
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é 4 6 é 10 1‘2 1I4 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/25/2021 8:45:54 AM
Multiplier 1.0000
Dilution ' 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B el st e F e
3.517 BB 106.36711 1.32674 141.12197 Formic acid
8.900 - - - Levulinic acid
9.672 MM 1086.77441 1.22481e-1 133.10971 HMF
10,265 BV 112.71876 4.03122e-2 4.54394 DFF
11.000 - - - FDCA
11.222 BB 937.82098 1.05702e-1  99.12910 Furfural
HPLC-DAD 12/25/2021 9:00:00 AM SYSTEM Page 1 of 2

Fig. S24 Reaction conditions: Cellulose (162 mg), C-H,SO4(20 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20...

Sample Name: THD 41

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 41.D

Acq. Operator

Acq. Instrument
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

: SYSTEM Seq. Line :

2
: HPLC-DAD Location : P1-C-02
1 12/23/2021 1:59:48 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATAN2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-
06\HMF_cot 150 _hat nho.M

: 11/30/20271 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_KQ.M

1 12/25/2021 12:53:04 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (DADATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-0B\THD 41.D)
mAU ] E . w
; Bod
2000 -} \ |
1 \ \
1500 | | b ‘{
1 | |
1000 | \ A
i ‘| 8 o @“"b -
500 | - i e 3 g2 B8 o 2
| BIIEE “f a2 FE:
04 : gjes o3 e ) 5 B T T i
N s s : ‘ 0 R R 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 41.D)
mAU 1 § a
1 S Ae
] o
800 | Tv_@’b'
[
600 - ‘
|
400 -] ‘
200 ] e | ‘ o8
1 o o -
| g 323 fhges® 55 | &2 i
0 B A MEarEerE Bl N B F,
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/25/2021 8:45:54 AM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- D e Bl e Bl
3.494 VB 78.44407 1.34511 105.51587 Formic acid
8.943 BB 67.60327 3.51617 237.70493 Levulinic acid
9.667 MM 1044.37085 1.22429e-1 127.86136 HMF
10.621 VB 180.04453 4.83191e-2 8.69958 DFF
11.217 BV 363.77826 1.92684e-1  70.09441 FDCA
11.360 VB 168.61162 1.02267e-1 17.24333 Furfural
HPLC-DAD 12/25/2021 1:15:10 PM SYSTEM Page 1 of 2

Fig. S25 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (20 mg), [EMIM]CI (1 g, 7
mmol), 120 °C, 18 h



Data File D:\DATA\20...

Sample Name: THD 87

12\25-12-Hang_Tr inh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 87.D

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :
1 12/29/2021 10:03:33 PM by SYSTEM

Last changed

: SYSTEM Seq. Line : 47
HPLC-DAD Location :  P1-E-04

1 12/26/2021 6:57:47 AM Inj 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HWF 2021-12-25 17-04-

50\HMF_cot 150 _hat nho.M

1 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ .M

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 87.D)
mAU 2 2
2000 | A [
1
1500 | % [}
1 | N 1
1000 - [ \
]
500 -} Gy | s 8
1 3 8 | s sz &
0 o S | — R e —— i s R ]
2 T r T T T T T T r r T T T T r T T T T r T T
2 4 6 8 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 87 D)
mAU o
i
10 ‘
8- ‘
6 ‘ =
“ ‘. -
] | noo 75 —~
24 i T . e A e
1 N o e U0 et s
04— —— — — s B —_—
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution i 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B e B e P e
8.900 - - - Levulinic acid
9.861 BB 23.90809 0.00000 0.00000 HMF
10.438 BB 11.50393 3.84627e-2 4.42465e-1 DFF
11.097 - - - FDCA
11.400 - - - Furfural
HPLC-DAD 12/30/2021 3:34:17 AM SYSTEM Page 1 of 2

Fig. S26 Reaction conditions: Cellulose (162 mg), C-TsOH (1 mg), [EMIM]CI (1 g, 7 mmol),

120°C,2h




Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 92.D
Sample Name: THD 92

Acqg. Operator : SYSTEM Seq. Line : 52
Acq. Instrument : HPLC-DAD Location :  P1-E-09
Injection Date : 12/26/2021 8:28:08 AM Inj : 1
Inj Volume : 10.000 pl
Acqg. Method 1 D:\DATAN2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info

Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 92.D)
mAU - - 8
] & o
1 w
2000 -
i A |
1500 - N )
] / A
1000 | Ic' |
] f o
Ly 2 2 5| ¥ W
n 0 @ | o -~
0 LS. 2y s T
. 2 "IN s A 14 15 __mn
DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 92.D)
mAU @
12 §
1 ©
10— | @"
8- 2
6 |
] [+] |
¥ | = [
2 43\ [ = -
D: s Ly, = S C R 1P, SRR SR s
I T |
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By - Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e B L B
8.900 - - - Levulinic acid
9.867 MM 60.68159 3.08170e-3 1.87003e-1 HMF
10.437 BB 10.91633 3.99725e-2 4.36353e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:18:45 AM SYSTEM Page 1 of 2

Fig. S27 Reaction conditions: Cellulose (162 mg), C-TsOH (1 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,4 h



Data File D:\DATA\20...

Sample Name: THD 97

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 97.D

Acqg. Operator
Acq. Instrument
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

: SYSTEM Seq. Line : 57
: HPLC-DAD Location : P1-F-05
1 12/26/2021 9:58:53 AM Inj : 1

Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

50\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
- DAD1 B, Sig=2854 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 97.D) ]
mAU | 2
1 g g &
| s
14 f\&”
12- “
10 l "
8 ‘ ‘
6 i
1 ‘ 3 ‘
1 ~
4 1
4 ||
] A ||
{ [ ) 8
2 | ~J| =
| k ;r\ JFE‘ ; s ~
0 e 2 G e —
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution = 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- i e e e e et
8.900 = = = Levulinic acid
9.876 MM 136.92741 6.73882e-3 9.22730e-1 HMF
10.447 MM 10.83617 4.01912e-2 4.35519e-1 DFF
11.097 - - - FDCA
11.647 BB 36.39560 3.34988e-3 1.21921e-1 Furfural
Totals : 1.48017

HPLC-DAD 12/30/2021 3:06:34 AM SYSTEM

Fig. S28 Reaction conditions: Cellulose (162 mg), C-TsOH (1 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 8 h

Page

1. of 2



Data File D:\DATA\20...12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 102.D
Sample Name: THD 102

Acq. Operator : SYSTEM Seq. Line : 62
Acq. Instrument : HPLC-DAD Location : P1-A-08
Injection Date : 12/26/2021 11:29:11 AM Inj = 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HWF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=285 4 Ref=360,100 (D:\DATAI20...2-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 102.D) )
mAU 2 &
| ~ ,\b'
| ¢
200 &
‘ HYS
175 |
150 |
125 ‘
100 |
75 “;
o
1 o f—r EJ
25 EIN | | 50 g
o ﬁﬁ { ] @ éw | ]
! =X\ o
0 — \_'\F\,, e ﬁ?r ).':?"_ sl e ==
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- i e e e e e
8.900 = = = Levulinic acid
9.748 MM 2076.93140 9.45752e-3  19.64262 HMF
10.359 MM 26.56129 2.25550e-2 5.99090e-1 DFF
11.097 - - - FDCA
11.488 BV R 376.81680 9.55237e-3 3.59949 Furfural
Totals : 23.84120
HPLC-DAD 12/30/2021 2:37:24 AM SYSTEM Fage 1 of 2

Fig. S29 Reaction conditions: Cellulose (162 mg), C-TsOH (1 mg), [EMIM]CI (1 g, 7 mmol),
120°C, 12 h



Data File D:\DATA\20..
Sample Name: THD 107

: SYSTEM

.12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 107.D

Acq. Operator Seq. Line : 19
Acq. Instrument : HPLC-DAD Location :  P1-B-06
Injection Date : 12/26/2021 7:48:47 PM Inj = 1

Inj Volume : 10.000 pl

Acq. Method : D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150 _hat nho.M

1 11/30/2021 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_KQ.M

1 12/30/2021 4:11:12 AM by SYSTEM
(modified after loading)

Peak(s) manually integrated

Last changed
Analysis Method
Last changed

Additional Info :

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20__2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 107 D)
mAU 2 ©
! ~ 3
_ ER
2000 - f ’ \W
1500 / % I
i \ N\
1000 | | \ N
! ‘ b dﬂf“
500 i S | b gge § &8 £ 8B 8
] SEE 32 ‘R,%gi Be3E & TE T
0 LAy LR A S R il s,
L W””mv,wé,ﬁ . 4 . - é g 10 [ 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 107.D)
mAU -] = >
5 2 &
1000 <
] \‘§?
800 \
600 H
400 b
1 | ssf gz 3 3
A 52 - o o | L
i 53 ggpfes Ny | HMA: T 7 %
0 L S .1+ IS LJ:,ft;&E%EAA-;?ﬁ-_-} e .
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 4:10:46 AM
Multiplier 1.0000
Dilution z 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— e e e e S
3.995 BB 85.10044 1.33964 114.00375 Formic acid
9.146 BB 94.69553 3.49247 330.72093 Levulinic acid
9.842 MM 1275.44580 1.22672e-1 156.46186 HMF
10.430 BV 48.10609 1.15529e-2 5.55765e-1 DFF
11.400 - - - FDCA
11.516 VB 132.96542 1.01144e-1 13.44864 Furfural
HPLC-DAD 12/30/2021 4:11:15 AM SYSTEM Page 1 of 2

Fig. S30 Reaction conditions: Cellulose (162 mg), C-TsOH (1 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 18 h



Data File D:\DATA\20... 1\02-01-Hang_Trinh_Ha\2021-12-31-HWF 2022-01-02 10-35-56\THD 112.D
Sample Name: THD 112

Acq. Operator : SYSTEM Seq. Line : 15
Acq. Instrument : HPLC-DAD Location :  P1-B-02
Injection Date : 1/2/2022 2:49:58 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2022\Thang 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56
\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 1/15/2022 9:22:34 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 112.D)
mAU o
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2 4 8 8 ' 14 ' 16 mid
DAD1 B, Sig=285 4 Ref=350,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 112.D)
mAU E 9
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] i
200 3 2| || %
0 e B et
2 4 8 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 1/15/2022 9:37:22 AM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e . e e L e
3.600 - - - Formic acid
8.900 - - - Levulinic acid
9.852 MM 1712.55139 1.22953e-1 210.56308 HMF
10.465 BV E 23.97352 0.00000 0.00000 DFF
11.219 BV 26.89837 8.02028e-2 2.15733 Furfural
11.355 VB 143.57739 1.79205e-1  25.72983 FDCA
HPLC-DAD 1/15/2022 9:38:40 AM SYSTEM Page 1 of 2

Fig. S31 Reaction conditions: Cellulose (162 mg), C-TsOH (1 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 88.D
Sample Name: THD 88

1l
1
|
I
I

Acq. Operator  : SYSTEM Seq. Line : 48

Acq. Instrument : HPLC-DAD Location :  P1-E-05
Injection Date : 12/26/2021 7:15:51 AM Inj = 1
Inj Volume : 10.000 pl
Acg. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/30/2021 3:25:52 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 88.D)
mAU ©
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L. (| 5 N
4 AU\ | S
o b - T T TR
i a6 ‘ & 10 15 . '
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/30/2021 3:26:25 AM
Multiplier £ 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— T e Ll B o
8.900 - - - Levulinic acid
9.850 MM 33.38832 0.00000 0.00000 HMF
10.436 BB 11.39798 3.87229%e-2 4.41363e-1 DFF
11.097 - - - FDCA
11.400 - - - Furfural
HPLC-DAD 12/30/2021 3:27:29 AM SYSTEM Page 1 of 2

Fig. S32 Reaction conditions: Cellulose (162 mg), C-TsOH (5 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATA\20...

Sample Name: THD 93

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 93.D

Acq. Operator
Acq. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method
Last changed

. SYSTEM Seq. Line :
. HPLC-DAD Location :
: 12/26/2021 8:46:15 AM

Inj Volume :

50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
1 12/29/2021 10:03:33 PM by SYSTEM

Inj :

10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 93.D)
mAUjv ﬁ E
] R ®
2000 | J "‘
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1500 | [ ) ‘|
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] | \ <+
0 PLURT. R 0 . i DAL O <108
> | 4 " & 8 ' 10 ‘ 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 93.D)
AU
ey i .
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s | & I\ 8 R
2 ‘ ‘, L) A ) I‘ 2 ~
0 1 J ¥ y AN ) =
— ——r . ‘ — f———
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution ; 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- I B P B
8.900 - - - Levulinic acid
9.852 MM 94.52610 5.43323e-3 5.13582e-1 HMF
10.422 BB 10.36549 4.15439e-2 4.30623e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:16:32 AM SYSTEM Page 1 of 2

Fig. S33 Reaction conditions: Cellulose (162 mg), C-TsOH (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,4 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 98.D
Sample Name: THD 98

Seq. Line : 58

Acq. Operator : SYSTEM

Acq. Instrument : HPLC-DAD Location :  P1-F-06
Injection Date : 12/26/2021 10:16:57 AM Inj : 1
Inj Volume : 10,000 pl
Acq. Method : D:\DATA\N2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/29/2021 10:49:23 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (DADATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 98.D)
mAU 3 =
1 i >
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 98.D)
mAU’E- g \,\u
300 % o
i H &
250 &
200 [l
150 |
100~ [ &
1 I |9 o ©
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] o E OrNE e L
0 / P SR ) v LIRS | 004, T . S
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By - Signal
Calib. Data Modified : 12/29/2021 10:46:14 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] (ppm]
------- L e e B L
3.994 BB 52.82903 1.37903 72.85281 Formic acid
8.900 - . = Levulinic acid
9.834 MM 387.25150 1.20157e-1  46.52869 HMF
10.410 BB 34.90281 0.00000 0.00000 DFF
11.400 - - - FDCA
11.529 VB 57.82139 9.42423e-2 5.44922 Furfural
HPLC-DAD 12/30/2021 3:04:40 AM SYSTEM Page 1 of 2

Fig. S34 Reaction conditions: Cellulose (162 mg), C-TsOH (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20...12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 108.D
Sample Name: THD 108

Acq. Operator  : SYSTEM Seq. Line : 20
Acq. Instrument : HPLC-DAD Location :  P1-B-07
Injection Date : 12/26/2021 8:06:51 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/30/2021 4:03:08 AM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20.. 2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 108.D)

mAU §
|
2000 T
1500 | 8‘
2|
o) |
1000 N\ A®
/ \ 8 @ ™ «@‘a’?‘ @ ©
0 o lem ©, ¥F 8 Im ale S R, =
2 . 6 8 10 ‘ 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 108.D)
mAU 2
700 :
600 ‘
500 ||
400 - |8
300 .g_'
R
Gk o ey e wall® $28 5 2B B
100 & 3 =8 833 288 |3 82 § 53§
P < 0 OUR o, o o [\ & SF - & o2 0
0 T e T T T e e i
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By 2 Signal
Calib. Data Modified : 12/30/2021 4:03:42 AM
Multiplier = 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e L B Bt el
3.992 BB 31.68664 1.44834  45.89308 Formic acid
9.126 BB 62.94244 3.52231 221.70289 Levulinic acid
9.825 MM 1056.76453 1.22445e-1 129.39534 HMF
10.413 VB 45.88551 9.12493e-3 4.18702e-1 DFF
11.400 - - - FDCA
11.499 VB 58.59129 9.44027e-2 5.53118 Furfural
HPLC-DAD 12/30/2021 4:08:11 AM SYSTEM Page 1 of 2

Fig. S35 Reaction conditions: Cellulose (162 mg), C-TsOH (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 18 h



Data File D:\DATAN20... 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 113.D
Sample Name: THD 113

Acq. Operator : SYSTEM Seq. Line : 16

Acq. Instrument : HPLC-DAD Location :  P1-B-03
Injection Date : 1/2/2022 3:08:03 PM Inj + 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2022\Thang 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56
\HWMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 1/15/2022 9:22:34 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 113.D)
mAU @ §
~
b
2000 | % f
/ .
1500 - PN
1000 - |
[ \ o s
500 2 S S s 2 8 883
BEd . S 533 o Zcad
0 ol s L) S - Bl oo (SRS SN A, v i, I S
2 ‘ 4 6 e 10 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 113.D)
mAU it ™
\'\
1000 - s
¥
800 |
600 ‘\
400 | ‘ |
) e ' 88 g
200 58 CES || ESE
0 A O =
2 a 6 8 10 12 14 16 min
External Standard Report
Sorted By g Signal
Calib. Data Modified 1/15/2022 9:37:22 AM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] Lppm]
------- o Rttt Dt ol L
3.530 VB 116.43640 1.32228 153.96183 Formic acid
8.900 - - - Levulinic acid
9.856 BB 1245.18176 1.22646e-1 152.71603 HMF
10.600 - - = DFF
11.359 VB 82.51188 9.78966e-2 8.07763 Furfural
11.798 BB 4.94747 0.00000 0.00000 FDCA
HPLC-DAD 1/15/2022 9:41:57 AM SYSTEM Page 1 of 2

Fig. S36 Reaction conditions: Cellulose (162 mg), C-TsOH (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\20...

Sample Name: THD 89

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 89.D

: SYSTEM

Acq. Operator Seq. Line : 49
Acq. Instrument : HPLC-DAD Location :  P1-E-06
Injection Date : 12/26/2021 7:33:57 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method
Last changed

: D:\DATAN2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HWF 2021-12-25 17-04-

50\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210.4 Ref=360,100 (D:\DATA20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 89.D)
mAU §
: .3
2000 ‘I
1 |
1500 K I‘\
] W |
1000 - ‘ |
500 - % If A 2 %E %
1 o = ‘ i o 28 =
0 R A ! — LT
i s s ’ 8 ‘ 10 R R 16 min
DAD1 B, Sig=285 4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 89.D)
mAU : % rébh
20-] g
1 o @
] g d
15 © ‘\
i ‘ |
10 ‘ % [ g
] 1Y & g =
5’j e S f\ i E, | I\I p N\
| J — =l A “L:-. i pEEE= T
) — el - T — s N ¥ - ey PR
2 4 6 8 10 "1 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e I B B B B
8.900 - - - Levulinic acid
9.852 MM 244 .33629 8.01830e-3 1.95916 HMF
10.427 BB 7.44019 5.37882e-2 4.00194e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:22:48 AM SYSTEM Page 1 of 2

Fig. S37 Reaction conditions: Cellulose (162 mg), C-TsOH (8 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATA\20...
Sample Name: THD 94

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 94.D

Acq. Operator : SYSTEM Seq. Line :

Acq. Instrument : HPLC-DAD Location :

Injection Date : 12/26/2021 9:04:34 AM Inj
Inj Volume :

54
P1-F-02
1

10.000 pl

Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M

1 11/30/2021 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

: 12/29/2021 10:03:33 PM by SYSTEM

Last changed
Analysis Method
Last changed

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 94.D)
mAU ] 23 Z
] o ©
2000 ' I
I
1500 - | %l
] -4
1000 |
500 o g 9 \ . 3 ﬁg %
1 2 o ?t | T )
0+ A2 ) T
2 ‘ 4 ‘ 6 ' 8 10 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 94.D)
mAU 8 1
30 > ,93"9
25 i |‘ &
i ¥
20 3 |
15 12 i
10 | ~ | \ 3
1 \ 3 B o
7 s :KV I 2 I\
o4 N A o =T 4N
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution = 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
~~~~~~~ e e B P L
8.900 - - - Levulinic acid
9.865 MM 344.92883 8.49399%-3 2.92982 HMF
10.435 BB 7.28798 5.46943e-2 3.98617e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:15:09 AM SYSTEM Page lof2

Fig. S38 Reaction conditions: Cellulose (162 mg), C-TsOH (8 mg), [EMIM]CI (1 g, 7 mmol),
120°C,4h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 99.D
Sample Name: THD 99

Acq. Operator : SYSTEM Seq. Line : 59
Acq. Instrument : HPLC-DAD Location :  P1-F-07
Injection Date : 12/26/2021 10:34:59 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/29/2021 10:49:23 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATAI20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 99.D)
mAU d
i B
i ®
2000 - o |l
] © |
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1000 | 1\ "
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1 f n o
] | =] S 20
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e sieg g gy 8 38 8REYE  E 8
! Go-wm 5 3w & K| R @5 o o€ o § @
04 T e = R e ey T .
2 4 6 8 0 12 14 16 min
DAD1 B, Sig=285 4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 99.D)
mAU o %
800 - % @%'7"
E| T
700 | &
i Yy
600 - (¥
500 - i
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300 [ 0
K| I ‘é?\
2t 5 - |s % 33 8
100 K g [ | 2& 2= .-
1 © ww L M ST 1.7 =
0 — 22 B e e T
2 4 6 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified 12/29/2021 10:46:14 PM
Multiplier . 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360, 100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— P Bt L e B L
3.986 BB 65.77831 1.35858  89.36511 Formic acid
9.103 BB 85.86153 3.49855 300.39112 Levulinic acid
9.805 MM 926.97028 1.22259%-1 113.33051 HMF
10.389 MM 116.56023 4.10179e-2 4.78106 DFF
11.400 e = = FDCA
11.497 VB 77.56612 9.73509e-2 7.55113 Furfural
HPLC-DAD 12/30/2021 3:00:06 AM SYSTEM Page 1 of 2

Fig. S39 Reaction conditions: Cellulose (162 mg), C-TsOH (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20...12\26-12-Hang_Trinh_Ha\2021-12-26-HWF 2021-12-26 14-23-18\THD 109.D
Sample Name: THD 109

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :

Last changed

. SYSTEM Seq. Line :
HPLC-DAD Location :

: 12/26/2021 8:24:57 PM Inj
Inj Volume :

21
P1-B-08
1

10.000 pl

: D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-

18\HMF_cot 150 _hat nho.M
© 11/30/2021 8:55:26 PM by SYSTEM
D:\METHOD\HMF_cot 150_hat nho_KQ.M
: 12/30/2021 4:11:12 AM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated
'DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20.. 2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 109.D)
mAU | © Pl
] o @
! ‘ \
2000 | M (|
] { |
1500 -| % |1
1 | N |
1000 -] | \ &
: | 8 0o & e 3
500 | e & 8 9 g9 o S
: 388 g Wy Neg g %5 &=
0 G B R R e A SR, S N S N -
2 . ; 8 o 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20... 2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 109.D)
mAU 1 §
1200 ‘
1000 - |"
800 - “m
600 - 5
400 % | i o
] - | v g 9 < o © wo
200 g £%3 NEIECIEERERIREE
! > O & = » = F0) - =
Y 2 S M I = CUE LR Tl ol 0 OO e
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 4:11:50 AM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e L R B el B L
3,986 BB 11.42219 1.75560  20.05284 Formic acid
9.100 - - - Levulinic acid
9.833 MM 1698.83325 1.22946e-1 208.86517 HMF
10.427 BV 54.88454 1.77493e-2 9.74162e-1 DFF
11.400 - - - FDCA
11.500 - - - Furfural
HPLC-DAD 12/30/2021 4:13:03 AM SYSTEM Page 1 of 2

Fig. S40 Reaction conditions: Cellulose (162 mg), C-TsOH (8 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 18 h



Data File D:\DATAN20... 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 114.D
Sample Name: THD 114

Acq. Operator : SYSTEM Seq. Line : 17

Acq. Instrument : HPLC-DAD Location : P1-B-04
Injection Date : 1/2/2022 3:26:12 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2022\Thang 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56
\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed : 1/15/2022 9:22:34 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 114.D)
mAU | ©
! %
1 bit
2000 - § ‘|
] e I
1500 X
1000 ; 11
i = o = 2O @ B
igeg 2@ 2% 535N &
o T IR o R RV ML~ ST
2 4 ‘ 6 ‘ 8 1m0 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...1-Hang_Tfinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 114.D)
mAU - s @
i Al
i .
700 - &
600 ¥
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400
300 ‘ l
200 1 o
100 g 8@ 8 " - % %
| e il 12 Sl deceene R o 0 o g8
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 1/15/2022 9:37:22 AM
Multiplier : 1.0000
Dilution ! 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B L o
3.526 VB 172.69521 1.30693 225.70031 Formic acid
8.900 - - - Levulinic acid
9.851 BB 963.32281 1.22316e-1 117.82992 HMF
10.460 BV E 37.21394 0.00000 0.00000 DFF
11.221 BV 38.93731 8.83195e-2 3.43892 Furfural
11.359 VB 88.85829 1.65493e-1 14.70539 FDCA
HPLC-DAD 1/15/2022 9:43:51 AM SYSTEM Page 1l of 2

Fig. S41 Reaction conditions: Cellulose (162 mg), C-TsOH (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\Z20...

Sample Name: THD 90

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 90.D

Acg. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :
1 12/29/2021 10:03:33 PM by SYSTEM
Info :

Last changed
Additional

: SYSTEM Seq. Line :
HPLC-DAD Location :

1 12/26/2021 7:52:01 AM Inj
Inj Volume :

50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

Peak(s) manual ly integrated

50
P1-E-07
1

10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 90.D)
mAU 5
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E: T x % % T * g T * i % T T ¥ " T B v ¥ T ™ b b T z
2 4 6 8 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 90.D)
mAU - © s
1 3 B
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20 T ,'s.q'
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i ©o
1 | |
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] o | = o
5 | 2 Il g ®
1 I & | RS =
0 ” o Y B ke T e S
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
~~~~~~~ e e P B S
8.900 - - - Levulinic acid
9.846 MM 233.37379 7.94168e-3 1.85338 HMF
10.421 BB 8.74920 4.72970e-2 4.13811e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:21:48 AM SYSTEM Fage L of 2

Fig. S42 Reaction conditions: Cellulose (162 mg), C-TsOH (10 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 95.D
Sample Name: THD 95

Acq. Operator  : SYSTEM Seq. Line : 55
Acq. Instrument : HPLC-DAD Location :  P1-F-03
Injection Date : 12/26/2021 9:22:38 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 95.D) N
mAU 4 2
g I 3
1 (=]
2000 - \ [l
1 \
1500 - W
] 1 M
1000 - \
500 — g xm 0 \"\ 2 3 §E =85
! B &= & ‘ i T ® S5 =
o SN m g SIS
I WA TR R WA N 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 95.D)
mAU 12 A
80 s Dﬁyb
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40 f 3
] 3 b &
20 ©codg | |8
2'?"?- | ;@w .‘
0 s 7“‘5‘4‘ \11 ~ i) "*.C_‘Z‘ ) —
2 4 & e 10 12 ‘ 14 16 min
External Standard Report
Sorted By ; Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier - 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e S B B
8.900 - - - Levulinic acid
9.855 MM 905.44720 9.20925e-3 8.33849 HMF
10.435 MM 14.91570 3.20437e-2 4.77954e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:14:02 AM SYSTEM Page 1 of 2

Fig. S43 Reaction conditions: Cellulose (162 mg), C-TsOH (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 4 h



Data File D:\DATA\20...12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 100.D
Sample Name: THD 100

Acq. Operator : SYSTEM Seq. Line : 60

Acq. Instrument : HPLC-DAD Location :  P1-F-08
Injection Date : 12/26/2021 10:53:04 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed 1 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/29/2021 10:49:23 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 100.D)
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DAD1 B, Sig=285 4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha2021-12-25-HMF 2021-12-25 17-04-50\THD 100.D)
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£y c |8 8¢ g g
100 g g 8y R BEE (13 It R 3
B A0 4 e M LSS S ==,
2 "B 6 ' 8 ‘ 10 12 4 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:46:14 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e L el L
3.980 BB 58.48380 1.36899 80.06350 Formic acid
9.069 BB 26.65977 3.64344  97.13342 Levulinic acid
9.784 MM 706.85278 1.21788e-1 86.08623 HMF
10.373 BB 40.32393 1.87026e-3 7.54163e-2 DFF
11.400 - - - FDCA
11.500 VB 87.90183 9.84213e-2 8.65142 Furfural
HPLC-DAD 12/30/2021 2:56:14 AM SYSTEM page 1 of 2

Fig. S44 Reaction conditions: Cellulose (162 mg), C-TsOH (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20...12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 110.D
Sample Name: THD 110

Acq. Operator

: SYSTEM Seq. Line : 22
Acq. Instrument : HPLC-DAD Location :  P1-B-09
Injection Date : 12/26/2021 8:42:57 PM Inj + 1
Inj Volume : 10.000 pl

Acq. Method . D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150_hat nho.M
: 11/30/2021 8:55:26 PM by SYSTEM
. D:\METHOD\HMF_cot 150_hat nho_KQ.M
: 12/30/2021 4:11:12 AM by SYSTEM
(modified after loading)
Additional Info : Peak(s) manually integrated
DADT A, Sig=210,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 110.D)

Last changed
Analysis Method
Last changed

mAU | o
2000 2 "
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500 _ w0 ~ 5 ag O o vl
segaen: | | S EE BAE BRYET
P E— Sipfiagp g X 8 e B o e b e
2 ' 4 8 8 10 1 14 ' 16 min
DAD1 B, Sig=285 4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 110.D)
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2 R pge |pe | IS H §8 8
5 o ¥ e oNE Hiw g ) L B B E B
2 4 8 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 4:11:50 AM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- ] B e e e
3.997 BB 9.48393 1.85380 17.58126 Formic acid
9.100 - - - Levulinic acid
9.831 MM 1113.69763 1.22513e-1 136.44204 HMF
10.426 BV 55.05600 1.78862e-2 9.84745e-1 DFF
11.400 - - - FDCA
11.513 MM 46.21861 9.11765e-2 4.21405 Furfural
HPLC-DAD 12/30/2021 4:15:15 AM SYSTEM Page 1 of 2

Fig. S45 Reaction conditions: Cellulose (162 mg), C-TsOH (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 18 h



Data File D:\DATA\20.
Sample Name: THD 105

.. 12\26-12-Hang_Tr inh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 105.D

: SYSTEM

[l
I

Seq. Line : 17

Acq. Operator
Acq. Instrument : HPLC-DAD Location :  P1-B-04
Injection Date : 12/26/2021 7:12:38 PM Inj = 1

Inj Volume : 10.000 pl

Acq. Method

Last changed

Analysis Method :
1 12/30/2021 4:03:08 AM by SYSTEM

Last changed

Additional Info :

: D:\DATA\N2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-

18\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_KQ.M

(modified after loading)
Peak(s) manually integrated

DAD1 A, Sig=210.4 Ref=360,100 (DADATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 105.D)
mAU o §
| 2
1 AG ©
1 T |
2000 - | \ (|
] | |
1500 | "“
. N
1000 - ‘ ‘. &
i I e o é’@
3 8 e i 8 2 o mg gnry
BB & B S= 83 »736 fodgie
ot—— o i sl N s ,
. - ,Wé 4 __B é 10 1E { 16 min
| DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 105.D)
mAU ﬁ
1750 i
15uu§ ‘
1250 |\‘
1000 - 8
750 |8
500 T"‘,,.m,gm N8 3
250 8 goEs g8 sy ¥ WEB §8 &
i © < < 0o ONN B dom (S 25 & &9 O
0 ! . f : i R S e e, s
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 4:03:42 AM
Multiplier 1.0000
Dilution X 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— P L e B B L
3.988 BB 61.88739 1.36383  84.40360 Formic acid
9.131 BB 240.84747 3.45657 832.50511 Levulinic acid
9.827 MM 2102.04443 1.23105e-1 258.77123 HMF
10.422 BV E 47.78797 1.12189%-2 5.36130e-1 DFF
11.400 - - - FDCA
11.502 VB 190.56761 1.02749%e-1  19.58065 Furfural
HPLC-DAD 12/30/2021 4:04:16 AM SYSTEM Page 1 of 2

Fig. S46 Reaction conditions: Cellulose (162 mg), C-TsOH (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\Z20...

Sample Name: THD 91

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 91.D

Acq. Operator : SYSTEM Seq. Line : 51
Acq. Instrument : HPLC-DAD Location :  P1-E-08
Injection Date : 12/26/2021 8:10:05 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method
Last changed
Additional Info :

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

50\HMF_cot 150 hat nho.M

© 11/30/2021 8:55:26 PM by SYSTEM
;. D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/29/2021 10:03:33 PM by SYSTEM

Peak(s) manually integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 91.D)
mAU | 3
14 >
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| | 9
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| | S
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] s | 8 2
- ‘ S %
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‘ | A |
| | v \r L S
0 B S g =i s ~——
T T T T T T
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor

Signal 1: DAD1 B,

with 1STDs

Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]

——————— e e o e
8.900 - = = Levulinic acid
9.864 MM 82.45334 4.81590e-3 3.97087e-1 HMF

10.439 MM 13.96994 3.35088e-2 4.68116e-1 DFF
11.097 = = - FDCA
11.635 BB 37.87191 3.61757e-3 1.37002e-1 Furfural

Totals : 1.00221

1l of 2

HPLC-DAD 12/30/2021 3:20:28 AM SYSTEM Page

Fig. S47 Reaction conditions: Cellulose (162 mg), C-TsOH (20 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATA\20...

Sample Name: THD 96

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 96.D

Acq. Operator : SYSTEM Seq. Line : 56
Acq. Instrument : HPLC-DAD Location : P1-F-04
Injection Date : 12/26/20271 9:40:46 AM %) 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method
Last changed
Additional Info :

: D:\DATA\N2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
0 12/29/2021 10:03:33 PM by SYSTEM

Peak(s) manual ly integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 96.0)
mAU Z &
G_‘)\.
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16 T &
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5] ' I 5
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. | 3 bl b
- (] o &
2 v [
VI 1.0
0d— ] 2 g = -
2 ' S T " 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- L e L e
8.900 - - - Levulinic acid
9.851 MM 157.70862 7.12235e-3 1.12326 HMF
10.422 MM 11.10181 3.94785e-2 4.38282e-1 DFF
11.097 - - - FDCA
11.618 BB 58.24413 5.92531e-3 3.45114e-1 Furfural
Totals : 1.90665
HPLC-DAD 12/30/2021 3:12:16 AM SYSTEM Page 1 of 2

Fig. S48 Reaction conditions: Cellulose (162 mg), C-TsOH (20 mg), [EMIM]CI (1 g, 7 mmol),
120°C,4 h



Data File D:\DATA\20...12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 101.D
Sample Name: THD 101

Acq. Operator : SYSTEM Seq. Line : 61
Acq. Instrument : HPLC-DAD Location :  P1-F-09
Injection Date : 12/26/2021 11:11:06 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM
Additional Info : Peak(s) manually integrated
[ DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 101.D) 1
mAU | © K:
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0 s L :‘\tlf_"_ - o ‘».,n.g" oy 7
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By ; Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier - 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]

——————— I e e e e
8.900 - - - Levulinic acid
9.778 MM 6984.19043 9.59235e-3  66.99477 HMF
10.374 MM 23.56325 2.41013e-2 5.67904e-1 DFF

11.158 BB 9.96571 0.00000 0.00000 FDCA

11.526 BB 292.92328 9.36245e-3 2.74248 Furfural

Totals : 70.30516

HPLC-DAD 12/30/2021 2:40:58 AM SYSTEM Page 1 of 2

Fig. S49 Reaction conditions: Cellulose (162 mg), C-TsOH (20 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20
Sample Name: THD 106

...12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 106.D

Acq. Operator

Acq. Instrument :

Injection Date
Acqg. Method

Last changed

Analysis Method :

Last changed

Additional Info :

: SYSTEM Seq. Line : 18
HPLC-DAD Location :  P1-B-05

1 12/26/2021 7:30:43 PM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_KQ.M

1 12/30/2021 4:03:08 AM by SYSTEM

(modified after loading)

Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 106.D)

mAU %
b A X -
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2 4 5 8 ‘ 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D\DATA20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 106.D)
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0‘ : e T = T e e e 5 ‘ 1 t t T e T "
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 4:03:42 AM
Multiplier 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- R B e Bl
3.987 VB 23.38481 1.50983  35.30699 Formic acid
9.000 - - - Levulinic acid
9.426 VB 79.35126 1.06103e-1 8.41941 HMF
10.434 BV E 58.71129 2.06155e-2 1.21036 DFF
11.400 - - - FDCA
11.502 VB 244 .84567 1.03570e-1 25.35879 Furfural
HPLC-DAD 12/30/2021 4:06:07 AM SYSTEM Page 1 of 2

Fig. S50 Reaction conditions: Cellulose (162 mg), C-TsOH (20 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 12 h



Data File D:\DATA\20...12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 111.D
Sample Name: THD 111

Acq. Operator : SYSTEM Seq. Line : 23
Acq. Instrument : HPLC-DAD Location :  P1-C-01
Injection Date : 12/26/2021 9:01:00 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HWF 2021-12-26 14-23-
18\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/30/72021 4:11:12 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

'DAD1 A, Sig=210.4 Ref=360,100 (D\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 111.D)
mAU 1 s 3
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 111.D)
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04— g_ 3¢ S e gipp L S S S F L
T T T T T T T
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/30/2021 4:11:50 AM
Multiplier : 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e e et araod bl It
3.985 VB 13.44587 1.68329 22.63334 Formic acid
9.100 - - - Levulinic acid
9.834 MM 1889.77112 1.23030e-1 232.49784 HMF
10.425 BV 20.63692 0.00000 0.00000 DFF
11.400 - - - FDCA
11.530 MM 44.54774 9.06035e-2 4.03618 Furfural
HPLC-DAD 12/30/2021 4:16:38 AM SYSTEM Page 1 of 2

Fig. S51 Reaction conditions: Cellulose (162 mg), C-TsOH (20 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 18 h



Data File D:\DATA\20
Sample Name: THD 104

.. 12\26-12-Hang_Trinh_Ha\2021-12-26-HWF 2021-12-26 14-23-18\THD 104.D

Acq. Instrument :

Injection Date
Acq. Method

Last changed
Analysis Method
Last changed
Additional

: SYSTEM Seq. Line : 16
HPLC-DAD Location : P1-B-03

1 12/26/2021 6:54:35 PM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-

18\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_KQ.M
: 12/29/2021 10:49:23 PM by SYSTEM
Info :

Peak(s) manually integrated

DADT A, Sig=210,4 Ref=360,100 (D\DATAI20.. 2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 104.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATAI20...2-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 104.D)
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:46:14 PM
Multiplier 1.0000
Dilution = 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— Pl B B e Bl e
3.982 BB 45.24859 1.39643  63.18662 Formic acid
9.117 BB 226.97638 3.45799 784.88141 Levulinic acid
9.815 MM 1838.57800 1.23009e-1 226.16159 HMF
10.413 BV 46.92867 1.02941e-2 4.83090e-1 DFF
11.400 - - - FDCA
11.498 VB 136.67831 1.01288e-1  13.84389 Furfural

HPLC-DAD 12/30/2021 3:53:40 AM SYSTEM Page 1 of 2

Fig. S52 Reaction conditions: Cellulose (162 mg), C-TsOH (20 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 57.D
Sample Name: THD 57

Acq. Operator : SYSTEM Seq. Line : 43
Acq. Instrument : HPLC-DAD Location :  P1-D-09
Injection Date : 12/23/2021 6:49:22 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HWF 2021-12-22 18-08-
06\HMF_cot 150 hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/24/2021 11:12:35 AM by SYSTEM

(modified after loading)

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 57.D)
mAU ] 2 2
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> 4 6 8 ' 0 e RN " 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 57.D)
mAU | o
‘ 8
254 5‘3
! |
20
~ ||
154 3
1 © |
10 | \
% | I8 5
| o I\ [ S =
0 i . . T —
2 4 6 8 0 12 14 16 min
External Standard Report
Sorted By - Signal
Calib. Data Modified 12/24/2021 11:13:44 AM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- I L P L B e
8.800 - - - Levulinic acid
9.681 BB 228.67378 7.90658e-3 1.80803 HMF
10.280 BB 9.17616 4.55803e-2 4.18252e-1 DFF
11.097 - - - FDCA

HPLC-DAD 12/24/2021 11:16:35 AM SYSTEM Page 1 of 2

Fig. S53 Reaction conditions: Cellulose (162 mg), C-HCI (1 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2h



Data File D:\DATA\20...

Sample Name: THD 62

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 62.D

Acq. Operator
Acq. Instrument :
Injection Date

Acq. Method

Last changed
Analysis Method
Last changed
Additional Info

. SYSTEM Seq. Line : 27
HPLC-DAD Location : P1-C-02

: 12/26/2021 12:55:47 AM Inj : 1
Inj Volume : 10.000 pl

. D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/27/2021 12:50:01 PM by SYSTEM

. Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 62.D)
mAU - 1 1]
2000 — \ [
\ |
1500 ‘\4 w‘
1000 - ‘w\
- sy | \_§ ggER:
] g ; Sl ESFEE
2 4 6 8 10 12 14 16 min
DAD1 B, Sig=2854 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 62.D)
mAU | % &
] q
20 s
2 g
15 2 “
, | 8 |
10 ‘\ ~ I 2
| 4 n
5. | I © ‘ | '.n'l 2
] ‘ 18 ) | % -
e L | «© ) I‘I -O— ] ‘,/"\‘
0 o N — B | T S~ L M e =S e
! P Y R T 46 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/27/2021 12:49:10 PM
Multiplier 1.0000
Dilution i 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e P Bl PR
8.900 - - - Levulinic acid
9.844 MM 227.63783 7.89865e-3 1.79803 HMF
10.427 BB 9.91554 4.29571e-2 4.25943e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/29/2021 9:55:20 PM SYSTEM Page 1 of 2

Fig. S54 Reaction conditions: Cellulose (162 mg), C-HCI (1 mg), [EMIM]CI (1 g, 7 mmol),

120 °C,4 h



Data File D:\DATA\20...

Sample Name: THD 67

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 67.D

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :

Last changed

Additional Info :

. SYSTEM Seq. Line ;: 32
HPLC-DAD Location : P1-C-07

1 12/26/2021 2:26:11 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

1 12/29/2021 10:03:33 PM by SYSTEM

Peak(s) manually integrated

DAD1 B, Sig=285.4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 67.D)
mAU 3 &
‘ ) ©
| T
600 — v'*éb‘
500-; |
\
400 ] ‘
300%
d
200 |
|
| |
| | if
100 - ;
1 o 8 | | e ”?‘— M~ I~
1 o © VR0 —woo 5 | 3 Al © ©
-; et & B
0- i R e o e S M o T
L 2‘_ V )1 8 8 !D 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- D e L L B B
8.900 - - - Levulinic acid
9.854 MM 6506.83203 9.58816e-3  62.38855 HMF
10.446 MM 8.39983 4.88315e-2 4.10177e-1 DFF
10.980 BB 6.84729 0.00000 0.00000 FDCA
11.615 BV R 764.17719 9.88851e-3 7.55657 Furfural
Totals : 70.35530

1 of 2

HPLC-DAD 12/29/2021 10:50:32 PM SYSTEM

Fig. S55 Reaction conditions: Cellulose (162 mg), C-HCI (1 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 8 h

Page



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 72.D
Sample Name: THD 72

Acq. Operator : SYSTEM Seq. Line : 37
Acq. Instrument : HPLC-DAD Location :  P1-D-03
Injection Date : 12/26/2021 3:56:48 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 11:17:48 PM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 72.D)

mAU
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f 5 %% 8 58 tirie Byidzeg ¢
0 L0, o MA_"Z‘:"* L, (RS R S VA LSS Rl = )
2 ‘ 4 8 8 10 12 16 min
DAD1 B, Sig=285 4 Ref=350,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 72.D)
mAU 1 o 0
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1200 |!\§e?"
1000 1
800 ‘\
600 — ",‘
400 \ ‘.‘ v
e 8| 8%
1 ~ oo o 2=
07 - e | et T i o
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 11:18:35 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— e e B B
8.900 - - - Levulinic acid
9.860 MM 1.51498e4 9.62310e-3 145.78803 HMF
10.401 - - - DFF
HPLC-DAD 12/29/2021 11:18:54 PM SYSTEM Page 1 of 2

Fig. S56 Reaction conditions: Cellulose (162 mg), C-HCI (1 mg), [EMIM]CI (1 g, 7 mmol),
120°C, 12 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 77.D
Sample Name: THD 77

Acq. Operator : SYSTEM Seq. Line : 42
Acq. Instrument : HPLC-DAD Location :  P1-D-08
Injection Date : 12/26/2021 5:27:25 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/30/72021 12:02:08 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

'DAD1 A, Sig=210.4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 77.D)

mAU ] 3
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| / . g 4;_
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14 16 min

2 4 6
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 77.D)
mAU § o0
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§ 2e s wybg | %BE 23S
. 5 % ow ONN @ s o | FrE S8 e
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/30/2021 12:02:52 AM
Multiplier : 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- P e e e L L
4.003 BB 46.29803 1.39368  64.52481 Formic acid
9.169 BB 123.45938 3.47868 429.47599 Levulinic acid
9.860 MM 1157.07947 1.22560e-1 141.81147 HMF
10.441 W 43.36400 6.0663%e-3 2.63063e-1 DFF
11.400 - - - FDCA
11.522 VB 107.17141 9.98657e-2 10.70275 Furfural
HPLC-DAD 12/30/2021 12:09:35 AM SYSTEM Page 1 of 2

Fig. S57 Reaction conditions: Cellulose (162 mg), C-HCI (1 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 18 h



Data File D:\DATA\20...

Sample Name: THD 82

12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 82.D

Acq. Operator
Acq. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method
Last changed

: SYSTEM

: HPLC-DAD Location :
: 12/26/2021 9:19:31 PM Inj :
Inj Volume :

: D:\DATA\2021\Thang
18\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_KQ.M

1 12/29/2021 10:49:23 PM by SYSTEM

24
P1-C-02
1

10.000 pl

12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-

Additional Info : Peak(s) manually integrated
[ DAD1 A, Sig=2104 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 82.D)
mAU ] @ N
s ~ %
] i f
2000 N
i f %
1500 | M‘
] | L
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. | 8w o <
1 ‘ \~ Bog =23 oo @
s 88 ¢ %3 Nal SEEEENE 8
04 SOt ST e e e s sp = <
, I T T T 0 12 aa " 4s mn
DAD1 B, Sig=2854 Ref=360,100 (D'\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 82.D)
mAU I3 Y
1600 - % &
1400 - ra
| LY
1200 (¥
1000 - [
800 [1
600 | %
400 = \‘m,\\"goNh
1 o «© -t
200 g 28 g8 gl8s 2 380 &
0- B P, . £ MU | { - o] e S S S
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:46:14 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] Cppm]
------- e Ll R L P e
4.013 BB 38.37037 1.41817 54.41585 Formic acid
8.900 - = o Levulinic acid
9.836 BV 1518.73718 1.22848e-1 186.57440 HMF
10.419 BV 59.54186 2.11890e-2 1.26163 DFF
11.334 BV 796.50177 1.97459-1 157.27661 FDCA
11.499 VB 190.42552 1.02746e-1  19.56552 Furfural
HPLC-DAD 12/30/2021 3:47:04 AM SYSTEM Page 1 of 2

Fig. S58 Reaction conditions: Cellulose (162 mg), C-HCI (1 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 24 h



Data File D:\DATAN20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 58.D
Sample Name: THD 58

Acq. Operator  : SYSTEM Seq. Line : 44

Acq. Instrument : HPLC-DAD Location : P1-E-01
Injection Date : 12/23/2021 7:07:39 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HWMF 2021-12-22 18-08-
06\HMF_cot 150 hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/24/2021 11:12:35 AM by SYSTEM
(modified after loading)
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 58.D)
il s 5
] Tt A 9 b
2000 - ! \ [
] | \ |
1500 - [ \ ||
] Sl
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o - -
e T . £ W 2
0 R P T B R et
5 4 & g a0 4 44 16 mn
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 58.D)
mAU | &3
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10- 8 | I\
| 5 2 ) -
5 P [ 2 8 s
i | T r_\u‘ﬁ | e ~ 2
DE T - o S A b MR e ———
é 4 EIS g 15 1‘2 1‘4 1‘6 min
External Standard Report
Sorted By - Signal
Calib. Data Modified : 12/24/2021 11:13:44 AM
Multiplier - 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- D e B B B
8.800 - - - Levulinic acid
9.688 BB 227.81734 7.90003e-3 1.79976 HMF
10.283 BB 12.82768 3.55664e-2 4.56234e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/24/2021 11:15:01 AM SYSTEM Page 1 of 2

Fig. S59 Reaction conditions: Cellulose (162 mg), C-HCI (5 mg), [EMIM]CI (1 g, 7 mmol),
120°C,2 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 68.D
Sample Name: THD 68

Acq. Operator : SYSTEM Seq. Line : 33
Acq. Instrument : HPLC-DAD Location : P1-C-08
Injection Date : 12/26/2021 2:44:17 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM
Additional Info : Peak(s) manually integrated
[ DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 68.D) 1
maL 8 A
| 1 2
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100 - ‘ o
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| 0
J 2 BER B
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By ; Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier - 1.0000
Dilution ; 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— e e B
8.900 - - - Levulinic acid
9.866 MM 5471.86523 9.57658e-3  52.40173 HMF
10.450 BB 9.64674 4.38642e-2 4.23147e-1 DFF
10.998 BB 5.05110 0.00000 0.00000 FDCA
11.632 BB 570.64856 9.77761e-3 5.57958 Furfural
Totals : 58.40446
HPLC-DAD 12/29/2021 10:54:07 PM SYSTEM Page 1 of 2

Fig. S60 Reaction conditions: Cellulose (162 mg), C-HCI (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,8 h



Data File D:\DATA\20...
Sample Name: THD 73

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 73.D

Acq. Operator : SYSTEM Seq. Line : 38
Acq. Instrument : HPLC-DAD Location :  P1-D-04
Injection Date : 12/26/2021 4:14:55 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

;. D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

: 12/29/2021 11:17:48 PM by SYSTEM

(modified after loading)

Peak(s) manually integrated

Last changed
Analysis Method
Last changed

Additional Info :

'DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 73.D)
mAU | g
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1 %_"u"{;%é%ﬁ-‘ff'—’_r‘ﬁ; Y 82 T PSS rerda N @
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2 s 6 8 10 12 14 16 min
DAD1 B, Sig=2685,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 73.D)
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2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 11:18:35 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- |l e e e
8.900 - - - Levulinic acid
9.863 MM 8764.69336 9.60394e-3  84.17557 HMF
10.401 - - - DFF
HPLC-DAD 12/29/2021 11:21:16 PM SYSTEM Page 1 of 2

Fig. S61 Reaction conditions: Cellulose (162 mg), C-HCI (5 mg), [EMIM]CI (1 g, 7 mmol),
120°C, 12 h



Data File D:\DATA\20...

Sample Name: THD 79

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 79.D

Acq. Operator
Acq. Instrument :
Injection Date

Acq. Method
Last changed
Analysis Method

Last changed

Additional Info :

: SYSTEM

Seq. Line : 44
HPLC-DAD Location :  P1-E-01
1 12/26/2021 6:03:34 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATAN2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HWF 2021-12-25 17-04-

50\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_KQ.M
1 12/30/2021 12:42:33 AM by SYSTEM

(modified after loading)
Peak(s) manual ly integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 79.D)
mAU - %
2000—2 (|
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| DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 79.D)
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0 = X o O Y R ) - o —
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 12:42:12 AM
Multiplier 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— i e e e e
3.992 BB 6.25105 2.15306  13.45885 Formic acid
9.100 - - - Levulinic acid
9.838 MM 1014.24200 1.22389e-1 124.13226 HMF
10.427 BV 43.74559 6.55189e-3 2.86616e-1 DFF
11.400 - - - FDCA
11.500 - - - Furfural
HPLC-DAD 12/30/2021 12:42:41 AM SYSTEM Page 1 of 2

Fig. S62 Reaction conditions: Cellulose (162 mg), C-HCI (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 18 h



Data File D:\DATAN20... 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 83.D
Sample Name: THD 83

Acq. Operator : SYSTEM Seq. Line : 25
Acq. Instrument : HPLC-DAD Location :  P1-C-03
Injection Date : 12/26/20271 9:37:32 PM %) 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\N2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150_hat nho.M
Last changed 1 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 0 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 83.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 83.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
Signal 2: DAD1 B, Sig=285,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- R B L B B P GER R
8.900 - - - Levulinic acid
9.837 MM 1.06895e4 9.61213e-3 102.74915 HMF
10.549 BB 20.03700 2.65122e-2 5.31225e-1 DFF
11.097 - - - FDCA
HPLC-DAD 12/30/2021 3:44:04 AM SYSTEM Page 1 of 2

Fig. S63 Reaction conditions: Cellulose (162 mg), C-HCI (5 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\20...

Sample Name: THD 59

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 59.D

Acq. Operator
Acq. Instrument :
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

: SYSTEM Seq. Line : 45
HPLC-DAD Location : P1-E-02

: 12/23/2021 7:25:43 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATAN2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-

06\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/24/2021 11:12:35 AM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 59.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 59.D)
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/24/2021 11:12:35 AM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e ] S B B L
8.800 - - - Levulinic acid
9.685 MM 490.50342 8.83690e-3 4.33453 HMF
10.283 MM 8.11492 5.01808e-2 4.07213e-1 DFF
HPLC-DAD 12/24/2021 11:12:41 AM SYSTEM Page 1 of 2

Fig. S64 Reaction conditions: Cellulose (162 mg), C-HCI (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,2h



Data File D:\DATAN20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 69.D
Sample Name: THD 69

Acq. Operator  : SYSTEM Seq. Line : 34
Acq. Instrument : HPLC-DAD Location :  P1-C-09
Injection Date : 12/26/2021 3:02:34 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 69.0)
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External Standard Report

Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution 5 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]

------- e R L e P L
8.900 - - - Levulinic acid
9.866 MM 4396.78125 9.55877e-3  42.02780 HMF

10.401 - - - DFF
11.097 - - - FDCA
11.635 BB 436.15359 9.64258e-3 4.20565 Furfural

Totals : 46.23345

HPLC-DAD 12/29/2021 10:56:21 PM SYSTEM Page 1 of 2

Fig. S65 Reaction conditions: Cellulose (162 mg), C-HCI (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 74.D
Sample Name: THD 74

Acq. Operator : SYSTEM Seq. Line : 39
Acq. Instrument : HPLC-DAD Location :  P1-D-05
Injection Date : 12/26/2021 4:32:59 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATAN2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed : 12/29/2021 11:44:40 PM by SYSTEM

(modified after loading)

DADT A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 74.D)
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DAD1 B, Sig=285.4 Ref=360,100 (D:\DATA\20. 12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 74 D)
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External Standard Report
Sorted By - Signal
Calib. Data Modified : 12/29/2021 11:54:20 PM
Multiplier 2 1.0000
Dilution i 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- R e e e o
3.995 BB 62.14554 1.36346 84.73278 Formic acid
9.138 BB 160.68103 3.46817 557.26926 Levulinic acid
9.837 BV 942.49615 1.22284e-1 115.25217 HMF
10.423 VB E 46.48751 9.80607e-3 4.55860e-1 DFF
11.337 BV 231.55440 1.87666e-1 43.45484 FDCA
11.521 VB 38.49753 8.81123e-2 3.39211 Furfural
HPLC-DAD 12/29/2021 11:54:42 PM SYSTEM Page 1lof 2

Fig. S66 Reaction conditions: Cellulose (162 mg), C-HCI (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 12 h



Data File D:\DATA\20... 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 84.D
Sample Name: THD 84

Acq. Operator : SYSTEM Seq. Line : 26

Acq. Instrument : HPLC-DAD Location : P1-C-04
Injection Date : 12/26/2021 9:55:35 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20..12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 84.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 84.D)
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External Standard Report
Sorted By - Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- B R B L B e
8.900 - - - Levulinic acid
9.854 MM 1.06225e4 9.61189%-3 102.10219 HMF
10.579 BY 67.33325 1.51960e-2 1.02319 DFF
11.240 BB 3.29206 0.00000 0.00000 FDCA
HPLC-DAD 12/30/2021 3:42:56 AM SYSTEM Page 1 of 2

Fig. S67 Reaction conditions: Cellulose (162 mg), C-HCI (8 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 24 h



Data File D:\DATA\20. ..

Sample Name: THD 60

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 60.D

Acq. Operator
Acq. Instrument
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

: SYSTEM

Seq. Line : 46
: HPLC-DAD Location :  P1-E-03
1 12/23/2021 7:43:51 AM Inj : 1

Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-

06\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/23/2021 9:10:27 AM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 60.D)
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DAD1 B, Sig=285 4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 60.D)
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/23/2021 9:09:06 AM
Multiplier 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e P I et
8.800 - - - Levulinic acid
9.670 MM 471.12610 8.80348e-3 4.14755 HMF
10.401 - - - DFF
11.097 - - - FDCA
HPLC-DAD 12/24/2021 11:07:20 AM SYSTEM Page 1 of 2

Fig. S68 Reaction conditions: Cellulose (162 mg), C-HCI (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,2 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 65.D
Sample Name: THD 65

Acq. Operator : SYSTEM Seq. Line : 30
Acq. Instrument : HPLC-DAD Location : P1-C-05
Injection Date : 12/26/2021 1:50:01 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 65.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier ! 1.0000
Dilution 3 1.0000

Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name

[min] [mAU*s] [ppm]

------- e e B B et
8.900 - - - Levulinic acid
9.852 MM 1552.57837 9.39271e-3  14.58293 HMF
10.438 MM 7.27928 5.47473e-2 3.98521e-1 DFF

11.097 - - - FDCA

11.619 BB 250.41995 9.21766e-3 2.30829 Furfural

Totals : 17.28973

HPLC-DAD 12/29/2021 10:08:32 PM SYSTEM Page 1 of 2

Fig. S69 Reaction conditions: Cellulose (162 mg), C-HCI (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,4 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 70.D
Sample Name: THD 70

Acq. Operator : SYSTEM Seq. Line : 35
Acq. Instrument : HPLC-DAD Location :  P1-D-01
Injection Date : 12/26/2021 3:20:39 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 70.D)
"%
2000 R .
1500 o (1
1000 | ‘
] “ ‘ § © W0 ~ 1
a4 o 88w 8 88 5y v 82pe TIE IWEL § 3
D OoENn O YO O™ \:‘Yg{.ﬁ“g; R 9S8 rrera o @
0 IN’WJNJ <r$ w0 — L g T SEREVA Sl D i 2l T T Y .
2 i 6 ' 8 10 ) 2 1 " 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 70.D)
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External Standard Report
Sorted By J Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e P Bl PR
8.900 - - - Levulinic acid
9.851 MM 1.32725e4 9.61938e-3 127.67339 HMF
10.401 - - - DFF
10.979 BV 14.55604 0.00000 0.00000 FDCA
HPLC-DAD 12/29/2021 11:05:59 PM SYSTEM Page 1 of 2

Fig. S70 Reaction conditions: Cellulose (162 mg), C-HCI (10 mg), [EMIM]CI (1 g, 7 mmol),
120 °C, 8 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 75.D
Sample Name: THD 75

Acq. Operator : SYSTEM Seq. Line : 40
Acq. Instrument : HPLC-DAD Location :  P1-D-06
Injection Date : 12/26/2021 4:51:16 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed 1 12/30/2021 12:02:08 AM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 75.D)
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DAD1 B, Sig=285 4 Ref=350,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 75.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/30/2021 12:02:08 AM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e L e L Bl e
4.014 BB 14.48118 1.65411  23.95351 Formic acid
9.100 - - - Levulinic acid
9.842 MM 1437.41370 1.22796e-1 176.50887 HMF
10.422 BV E 42.80061 5.33376e-3 2.28288e-1 DFF
11.340 BV 385.93423 1.93189%e-1 74.55824 FDCA
11.513 VB 71.98994 9.66458e-2 6.95752 Furfural
HPLC-DAD 12/30/2021 12:02:13 AM SYSTEM Page 1 of 2

Fig. S71 Reaction conditions: Cellulose (162 mg), C-HCI (10 mg), [EMIM]CI (1 g, 7 mmol),
120°C, 12 h



Data File D:\DATA\20. ..

Sample Name: THD 80

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 80.D

Acq. Operator
Acq. Instrument :
Injection Date

Acq. Method
Last changed

Analysis Method :
Last changed

: SYSTEM Seq. Line : 45
HPLC-DAD Location :  P1-E-02

1 12/26/2021 6:21:39 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

1 12/30/2021 3:25:52 AM by SYSTEM

(modified after loading)

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 80.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 80.D)
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 3:26:25 AM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- B e B B ] e —
8.900 - - - Levulinic acid
9.843 MM 7261.73975 9.59453e-3  69.67296 HVF
10.550 BB 12.91121 3.54036e-2 4.57103e-1 DFF
HPLC-DAD 12/30/2021 3:29:37 AM SYSTEM Page 1 :of 2

Fig. S72 Reaction conditions: Cellulose (162 mg), C-HCI (10 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 18 h




Data File D:\DATA\20... 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 85.D
Sample Name: THD 85

Acq. Operator : SYSTEM Seq. Line : 27
Acq. Instrument : HPLC-DAD Location :  P1-C-05
Injection Date : 12/26/2021 10:13:40 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-
18\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

'DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 85.D)
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DAD1 B, Sig=285 4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 85.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e o [Tl P [
8.900 - - - Levulinic acid
9.848 BV 6305.29443 9.58620e-3  60.44383 HMF
10.569 VV E 247.70139 1.17051e-2 2.89936 DFF
11.230 VB E 11.51327 0.00000 0.00000 FDCA
HPLC-DAD 12/30/2021 3:41:33 AM SYSTEM Page lof 2

Fig. S73 Reaction conditions: Cellulose (162 mg), C-HCI (10 mg), [EMIM]CI (1 g, 7 mmol),
120°C, 24 h



Data File D:\DATA\20... 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 66.D
Sample Name: THD 66

Acq. Operator : SYSTEM Seq. Line : 31
Acq. Instrument : HPLC-DAD Location : P1-C-06
Injection Date : 12/26/2021 2:08:06 AM Inj = 1
Inj Volume : 10.000 pl
Acq. Method . D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HWF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed : 12/29/2021 10:45:12 PM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 66.D)
mAU -1
| E ©
2500 o &
1 N\ |
[ |
|
| "‘I \
2000 (-
‘ 3 l
'\\l ‘
1 ‘ ¢ |
1500 - |
, | 1)
1000 | !
\
500 ‘l
‘ N O Bg ESE @
] B R 25 235 I8
0 ol odipp &, 9 N ] e e e P T S
- 2 4 é j 1b I 1§ 1I4 1‘6 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:44:42 PM
Multiplier 2 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- i e e e L e e
3.999 BV 91.19791 1.33533 121.77894 Formic acid
8.900 - - - Levulinic acid
9.837 BV 499.71005 1.20966e-1 60.44786 HMF
10.413 BB 32.55491 0.00000 0.00000 DFF
11.400 - - - FDCA
11.573 W 51.27386 9.26828e-2 4.75221 Furfural

HPLC-DAD 12/29/2021 10:45:16 PM SYSTEM Page 1 of 2

Fig. S74 Reaction conditions: Cellulose (162 mg), C-HCI (20 mg), [EMIM]CI (1 g, 7 mmol),
120 °C,4 h



Data File D:\DATA\20...

Sample Name: THD 81

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 81.D

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :

Last changed

: SYSTEM Seq. Line : 46
HPLC-DAD Location : P1-E-03

1 12/26/2021 6:39:42 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-
50\HMF_cot 150 _hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D: \METHOD\HMF _cot 150_hat nho_285nmKQ.M

1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD &1.D)
mAU |
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0-f — Y
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]

------- e e e B il e
8.900 - - - Levulinic acid
9.856 MM 6108.10693 9.58416e-3  58.54108 HMF

10.563 BB 11.91111 3.75028e-2 4.46700e-1 DFF
11.097 - - - FDCA
11.622 BV 141.66512 8.45163e-3 1.19730 Furfural

Totals : 60.18509

HPLC-DAD 12/30/2021 3:33:22 AM SYSTEM

Fig. S75 Reaction conditions: Cellulose (162 mg), C-HCI (20 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 12 h

Page

1l of 2



Data File D:\DATA\20...

Sample Name: THD 76

12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 76.D

Acq. Operator
Acq.
Injection Date

Acq. Method
Last changed
Analysis Method

Last changed

Additional Info

Instrument :

: SYSTEM Seq. Line : 41
HPLC-DAD Location :  P1-D-07

1 12/26/2021 5:09:20 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\25-12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-

50\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_KQ.M
: 12/30/2021 12:02:08 AM by SYSTEM

(modified after loading)

. Peak(s) manual ly integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-25-HMF 2021-12-25 17-04-50\THD 76.D)

mAU | %
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@ et 9 I o= e © XEe Trrodd
o o N""):;'n = <+ 18 / A RIS '}_, M bzit o ———
T T T T T ¥
4 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D \DATA\20...12-Hang_Trinh_Ha2021-12-25-HMF 2021-12-25 17-04-50\THD 76 D)
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T T T T T
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/30/2021 12:02:52 AM
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name

[min] [mAU*s] [ppm]

——————— e e e e o Lo
4.007 BB 4.01500 2.64198  10.60755 Formic acid
9.100 - - - Levulinic acid
9.841 MM 1221.83801 1.22624e-1 149.82674 HMF

10.425 BV E 36.67812 0.00000 0.00000 DFF

11.337 BV 369.08209 1.92811e-1 71.16299 FDCA

11.508 W 69.26036 9.62592e-2 6.66695 Furfural

HPLC-DAD 12/30/2021 12:06:50 AM SYSTEM

Fig. S76 Reaction conditions: Cellulose (162 mg), C-HCI (20 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 18 h

Page 1 of 2




Data File D:\DATA\20...

Sample Name: THD 86

12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 86.D

Acq. Operator
Acq. Instrument :
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

: SYSTEM Seq. Line : 28
HPLC-DAD Location : P1-C-06

1 12/26/2021 10:31:43 PM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2021\Thang 12\26-12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-

18\HMF_cot 150 hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 86.D)
mAU | s w
o 2
2000 L |
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b i\
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500 o 0N oD N~ TOND | \’,“gg §§ &@@ﬁ@gg%ﬁ
! O B8 S5 § SO | L@ w Yo S Fr-idaan
0l N N o B Sy ) s
2 4 6 7' 10 12 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-26-HMF 2021-12-26 14-23-18\THD 86.D)
mAU 1 % &
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] ~ © oo gmh_,; © | 9‘?@ T oo oo @ <
0] 2 (L i L] At S T T
2 4‘ EIS 8 10 1!2 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e L el e
8.900 = B = Levulinic acid
9.839 MM 9764.59180 9.6085% -3  93.82400 HMF
10.559 MM 75.01559 1.47050e-2 1.10310 DFF
11.097 = = = FDCA
HPLC-DAD 12/30/2021 3:38:18 AM SYSTEM Page 1 of 2

Fig. S77 Reaction conditions: Cellulose (162 mg), C-HCI1 (20 mg), [EMIM]CI (1 g, 7 mmol),

120 °C, 24 h



Data File D:\DATA\20...

Sample Name: THD 20

Acq.
Acq.

: SYSTEM

Seq. Line :

12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 20.D

Operator 43
Instrument : HPLC-DAD Location :  P1-D-08
Injection Date : 12/20/2021 4:35:58 AM Inj = 1
Inj Volume : 10.000 pl
Different Inj Volume from Sample Entry! Actual Inj Volume : 5.000 pl

Acg. Method

Last changed

Analysis Method :

Last changed

: D:\DATA\2021\Thang 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-
33\HMF_cot 150_hat nho.M

1 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

1 12/29/2021 10:03:33 PM by SYSTEM

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 20.D)
mAU 1 o
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100~ B8 =8 smigs o g&Sy ¢ D 3
0 B s, MR EE & spfens oo = e
T T 8 2 4 16 mn
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 20.D)
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| E E g | §§ ;I\ "\.g :E
0*‘ =T s e i e e — et e
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- D e e o el M
8.991 VB 8.16062 20.20872 164.91576  Lewulinic acid
9.725 VB 940.83545 9.22581e-3 8.67997 HMF
10.326 BB 5.83982 6.56780e-2 3,83548e-1 DFF
11.174 BV E 8.00892 0.00000 0.00000 FDCA
HPLC-DAD 1/23/2022 5:45:47 PM SYSTEM Page 1 of 2

Fig. S78 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg), DES-C (4 g), 120 °C, 18
h



Data File D:\DATA\20...

Sample Name: THD 21

12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 21.D

Acq. Operator

Acq. Instrument : HPLC-DAD Location :

Injection Date : 12/20/2021 4:54:00 AM Inj :
Inj Volume :

Different Inj Volume from Sample Entry!

Acg. Method

Last changed

Analysis Method :

Last changed

Additional Info :

[l
I

: SYSTEM

Actual Inj Volume

Seq. Line :

44
P1-D-09
4

10.000 pl

: 5.000 pl

: D:\DATA\2021\Thang 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-

33\HMF_cot 150_hat nho.M
1 11/30/2021 8:55:26 PM by SYSTEM
D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
1 12/29/2021 10:03:33 PM by SYSTEM
Peak(s) manually integrated

DAD1 A, Sig=210.4 Ref=360,100 (D\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 21.D)

mAU o
800~ b3
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800 - [
500
400 ‘
300 \ﬂ
200 ~ [ g = =
3 T omgzegy 1L B
E siﬂ$?qu = = . A e
L ~ W,é 4 6 P ﬂé,,, 10 12 14 16
| DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 21.D)
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1 ol © [\ 8o | |+ R AR
0 ) v_'\" e s = r_""*l il e 3 —
2 4 6 8 10 12 14 16
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution X 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— ] L e e
8.987 VB 16.27456  19.48703 317.14291 Levulinic acid
9.719 MM 1577.06274 9.39670e-3  14.81919 HMF
10.324 BB 5.96676 6.45020e-2 3.84868e-1 DFF
HPLC-DAD 1/23/2022 5:48:33 PM SYSTEM Page 1 of 2

Fig. S79 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg), DES-O (4 g), 120 °C, 18

h

min

min



Data File D:\DATA\20... 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 22.D
Sample Name: THD 22

Acq. Operator : SYSTEM Seq. Line : 45
Acq. Instrument : HPLC-DAD Location :  P1-E-01
Injection Date : 12/20/2021 5:12:16 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-
33\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-18-HMF 2021-12-19 15-53-33\THD 22.D)
mAU '§
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-18-HMF 2021-12-19 15-53-33\THD 22.D)
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0 _ m o rs. el y ‘\—V*{fr g v . Y Rl
2 a 6 8 10 12 14 16 min
External Standard Report
Sorted By - Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B o Rl Rl RECEEE e
8.996 BB 22.91698 19.27665 441.76272  Lewvulinic acid
9.726 MM 2482.99048 9.48890e-3  23.56085 HMF
10.401 - = . DFF
11.177 BV E 21.16860 0.00000 0.00000 FDCA
HPLC-DAD 1/23/2022 5:49:17 PM SYSTEM Page 1 of 2

Fig. S80 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg), DES-M (4 g), 120 °C, 18
h



Data File D:\DATA\20. ..

Sample Name: THD 23

12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 23.D

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed

Analysis Method :

Last changed
Additional

Info :

: SYSTEM Seq. Line :
HPLC-DAD Location :
1 12/20/2021 5:30:20 AM Inj :
Inj Volume :

46
P1-E-02
1

10.000 l

: D:\DATA\2021\Thang 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-

33\HMF_cot 150_hat nho.M
: 11/30/2021 8:55:26 PM by SYSTEM
D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
1 12/29/2021 10:03:33 PM by SYSTEM
Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 23.D)
mAU | ]
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 23.D)
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e B B L L
9.004 BB 21.34094 19.31472 412.19428 Levulinic acid
9.737 MM 2621.89331 9.49741e-3  24.90118 HMF
10.334 BB 5.83191 6.57530e-2 3.83465e-1 DFF
11.184 BV E 20.75304 0.00000 0.00000 FDCA
HPLC-DAD 1/23/2022 5:51:09 PM SYSTEM Page 1 of 2

Fig. S81 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg), DES-F (4 g), 120 °C, 18
h



Data File D:\DATA\20...

Sample Name: THD 23

12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 23.D

Acq. Operator : SYSTEM Seq. Line : 46
Acq. Instrument : HPLC-DAD Location : P1-E-02
Injection Date : 12/20/2021 5:30:20 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method
Last changed

: D:\DATA\2021\Thang 12\19-12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-

33\HMF_cot 150 _hat nho.M

© 11/30/2021 8:55:26 PM by SYSTEM
;. D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-19 15-53-33\THD 23.D)
mAU | a2
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-19-HMF 2021-12-18 15-53-33\THD 23.D)
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2 ' 4 6 ‘ 8 10 12 1 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e L e S O PR
9.004 BB 21.34094 19.31472 412.19428 Levulinic acid
9.737 MM 2621.89331 9.49741e-3  24.90118 HMF
10.334 BB 5.83191 6.57530e-2 3.83465e-1 DFF
11.184 BV E 20.75304 0.00000 0.00000 FDCA
HPLC-DAD 1/23/2022 5:51:09 PM SYSTEM Page 1 of 2

Fig. S82 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg), DES-A (4 g), 120 °C, 18
h



Data File D:\DATA\2022\Thang 1\26-01-HMF\2022-26-01-HMF 2022-01-26 13-47-20\THD 905.D
Sample Name: THD 905

Seq. Line : 27

Acq. Operator  : SYSTEM

Acq. Instrument : HPLC-DAD Location :  P1-C-04
Injection Date : 1/26/2022 9:37:07 PM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATAN2022\Thang 1\26-01-HMF\2022-26-01-HMF 2022-01-26 13-47-20\HMF_cot
150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D\DATA\20...ang 1\26-01-HMF\2022-26-01-HMF 2022-01-26 13-47-20\THD 905.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...ang 1\26-01-HMF\2022-26-01-HMF 2022-01-26 13-47-20\THD 905.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier 2 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- ] B B B
8.900 - - - Levulinic acid
9.637 MM 49.82907 1.65129e-3 8.22823e-2 HMF
10.401 - - - DFF
11.097 =~ = = FDCA
HPLC-DAD 2/12/2022 9:20:48 AM SYSTEM Page 1 of 2

Fig. S83 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),
80°C,24h



Data File D:\DATA\20...
Sample Name: THD 400

1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 400.D

Acq. Operator : SYSTEM Seq. Line : 32
Acq. Instrument : HPLC-DAD Location :  P1-D-01
Injection Date : 1/2/2022 7:57:42 PM Inj : 1

Inj Volume : 10.000 pl

Acq. Method : D:\DATA\2022\Thang 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56
\HMF_cot 150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM
Additional Info : Peak(s) manually integrated
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 400.D)
mAU | 2

-
"> 11.756

min

External Standard Report

Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with 1STDs

Signal 1: DAD1 B, Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]

------- ] e el Rl e
8.900 - - - Levulinic acid
9.860 MM 103.22765 5.78863e-3 5.97547e-1 HMF

10.401 - - - DFF
11.097 - - - FDCA
11.400 - - - Furfural

Totals : 5.97547e-1

HPLC-DAD 2/12/2022 8:58:50 AM SYSTEM Page 1 of 2

Fig. S84 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),
100 °C,2 h



Data File D:\DATA\20...

Sample Name: THD 401

1\03-01-Hang_Tr inh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 401.D

Acq. Operator : SYSTEM Seq. Line ;: 53
Acq. Instrument : HPLC-DAD Location : P1-F-09
Injection Date : 1/5/2022 1:07:35 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method
Last changed

Last changed

: D:\DATA\2022\Thang 1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24

\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method :
1 12/29/2021 10:03:33 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

DAD1 A, Sig=210.4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 401.D)
mAU | 8
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 401.D)
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Di lution : 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B B B B B
8.900 - - - Levulinic acid
9.751 BB 140.46152 6.81206e-3 9.56832e-1 HMF
10.401 - = . DFF
11.097 - - - FDCA
11.400 - - - Furfural
HPLC-DAD 2/8/2022 10:31:34 AM SYSTEM Page 1 of 2

Fig. S85 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),

100 °C,4 h



Data File D:\DATA\N2022\Thang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\THD 404.D
Sample Name: THD 404

Acq. Operator : SYSTEM Seq. Line : 4

Acq. Instrument : HPLC-DAD Location : P1-F-03
Injection Date : 1/14/2022 11:52:14 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2022\Thang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\HMF_cot
150_hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=285 4 Ref=360,100 (D:\DATA20...ang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\THD 404.D)
mAU | 5 ,\«@
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution = 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— e e L B o R
8.900 - - - Levulinic acid
9.727 MM 697.76898 9.07825e-3 6.33452 HMF
10.401 - ® . DFF
11.097 - - - FDCA
11.503 BB 269.86777 9.28957e-3 2.50696 Furfural
Totals : 8.84147
HPLC-DAD 2/12/2022 9:02:23 AM SYSTEM Page L of 2

Fig. S86 Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg), [EMIM]CI (1 g, 7
mmol), 100 °C, 8 h



Data File D:\DATA\2022\Thang 1\16-01-HMF\2022-16-01-HMF 2022-01-16 16-43-50\THD 405.D
Sample Name: THD 405

Acq. Operator : SYSTEM Seq. Line : 15
Acq. Instrument : HPLC-DAD Location :  P1-B-01
Injection Date : 1/16/2022 8:56:43 PM %) 1

Inj Volume : 10.000 pl

Acq. Method : D:\DATA\N2022\Thang 1\16-01-HMF\2022-16-01-HMF 2022-01-16 16-43-50\HMF_cot

150_hat nho.M

Last changed
Analysis Method
Last changed
Additional Info :

: 11/30/20271 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
: 12/29/2021 10:03:33 PM by SYSTEM
Peak(s) manual ly integrated

DAD1 B, Sig=285 4 Ref=360,100 (D\DATA\20...ang 1\16-01-HMF\2022-16-01-HMF 2022-01-16 16-43-50\THD 405.D)
mAU 3 oy
pS Py
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I s ; : ; AR e
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 3 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- L e L e
8.900 - - - Levulinic acid
9.650 MM 2272.60791 9.47404e-3  21.53078 HMF
10.401 - - - DFF
11.097 - - - FDCA
11.377 BB 579.27551 9.78413e-3 5.66771 Furfural
Totals : 27.19849
HPLC-DAD 2/12/2022 9:04:25 AM SYSTEM Page 1 of 2

Fig. S87 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),

100 °C, 18 h



Data File D:\DATA\20... 1\03-01-Hang_Trinh_Ha\2022-04-01-HWF 2022-01-04 09-26-24\THD 403.D
Sample Name: THD 403

Acq. Operator : SYSTEM Seq. Line : 55
Acq. Instrument : HPLC-DAD Location :  P1-A-03
Injection Date : 1/5/2022 1:43:45 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2022\Thang 1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24
\HMF_cot 150 _hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed : 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 403.D)
mAU 1 = 4
| 1o o
b
|\>@°
500 H
400 |
300 ‘|
|
200 | ]
100 - |
2 83 Boe o R g
& 88 e & B e
0 2 il Lt~ ; =
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By - Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— e e o e
8.900 - - - Levulinic acid
9.751 MM 5954,37012 9.58248e-3  57.05762 HMF
10.401 - - - DFF
11.097 - - - FDCA
11.400 - - - Furfural
Totals : 57.05762
HPLC-DAD 2/8/2022 10:38:37 AM SYSTEM Page 1 of 2

Fig. S88 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),
100 °C, 24 h



Data File D:\DATA\20. ..

Sample Name: THD 200

1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 200.D

Acq. Operator : SYSTEM Seq. Line : 31
Acq. Instrument : HPLC-DAD Location : P1-C-09
Injection Date : 1/2/2022 7:39:36 PM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed
Analysis Method :
Last changed

: D:\DATA\2022\Thang 1\02-01-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56

\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2021-12-31-HMF 2022-01-02 10-35-56\THD 200.D)
mAU 1 2 0®
1000 d _é?
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800 |
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400 - ﬂ
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1 |
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- P05 @ao Qu-| | g8z g3 @
DO B | Lo
5 # i B8 18 cTe o dp W
0 e ‘ﬂf il 7.?‘*?'*“\“--" S
2 . 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B i el e e
8.900 - - - Levulinic acid
9.879 MM 9972.60449 9.60945e-3  95.83120 HMF
10.401 - » - DFF
11.097 - - - FDCA
11.282 BB 15.24448 0.00000 0.00000 Furfural
Totals : 95.83120
HPLC-DAD 2/12/2022 8:57:46 AM SYSTEM Page 1 of 2

Fig. S89 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),
140°C,2 h



Data File D:\DATA\20...

Sample Name: THD 201

Acq. Operator
Acq. Instrument
Injection Date

Acq. Method

Last changed

Analysis Method :

Last changed

: SYSTEM

Seq. Line : 50
: HPLC-DAD Location : P1-F-06
: 1/5/2022 12:13:24 AM Inj : 1
Inj Volume : 10.000 pl

1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 201.D

: D:\DATA\2022\Thang 1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24
\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 B, Sig=285,4 Ref=360,100 (D\DATA\20...1-Hang_Trinn_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 201.D)
mAU { E
1 ¢
700 | ‘|
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] |
100 — n © | o
| = oo Sgx Sy |9 88 & 8
] 5 kg e s8 g 4§ 8
0 = L bl L AR R o o Wl L SRR R ——
é ‘II- ili é 1‘0 1‘2 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
——————— B e L B e
8.900 - - - Levulinic acid
9.756 BV R 7143.93262 9.59362e-3  68.53619 HMF
10.522 VB E 178.90971 1.22067e-2 2.18380 DFF
11.097 = = = FDCA
11.553 BB 5.15884 0.00000 0.00000 Furfural
Totals : 70.7199¢9
HPLC-DAD 2/8/2022 9:44:47 AM SYSTEM Page 1 of 2

Fig. S90 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),

140 °C,4 h



Data File D:\DATA\20.

Sample Name: THD 202

. 1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 202.D

Acq. Operator
Acq. Instrument
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

: SYSTEM

Seq. Line : 51
: HPLC-DAD Location : P1-F-07
1 1/5/2022 12:31:28 AM Inj 1

Inj Volume : 10.000 pl

: D:\DATA\2022\Thang 1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24
\HMF_cot 150_hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM

: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M

1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 202.D)
mAU | ]
f b
1 |
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350 |
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1 \
200 |
| |
150 | |
- |
100 ‘ \‘
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{ wn
7 2 S 228 &g T g 2
1 o © o TGN | 2 = «
0l - o il S SO~ NS 1 50T O - S .~ s o
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution ; 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e e L B B
8.900 = = 5 Levulinic acid
9.752 BV R 4217.78271 9.55492e-3  40.30057 HMF
10.415 VB E 154.10184 1.24966e-2 1.92575 DFF
11.097 = = - FDCA
11.400 - - Furfural
Totals : 42.22632

HPLC-DAD 2/8/2022 9:48:31 AM SYSTEM

Page 1 &f 2

Fig. S91 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),

140 °C, 8 h



Data File D:\DATAN2022\Thang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\THD 205.D
Sample Name: THD 205

Acq. Operator : SYSTEM Seq. Line : 3
Acq. Instrument : HPLC-DAD Location : P1-F-02
Injection Date : 1/14/2022 11:34:12 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2022\Thang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\HMF_cot
150_hat nho.M
Last changed 1 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
Last changed 1 12/29/2021 10:03:33 PM by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20.. ang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\THD 205.D)
mAU | 3
2000 | ||
\
1500 -1 H
| o |
1000 fﬁ ‘.‘
] { \ 2
500-| scgm % o F3 gpsn 33 88 8§
! 582 & 9 8 f W e ek de o o ©
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e o B & 6 a4 10 | 14 16 min
DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20.. ang 1\13-01-HMF\2022-02-01-HMF 2022-01-14 10-57-11\THD 205.D)
mAU ] E P
60? & :b’?/@b
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/29/2021 10:00:38 PM
Multiplier - 1.0000
Dilution - 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 2: DAD1 B, Sig=285,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- e B B s d et
8.900 - - - Levulinic acid
9.737 MM 826.53815 9.16723e-3 7.57707 HMF
10.356 MM 54.26775 1.63502e-2 8.87288e-1 DFF
11.097 - - - FDCA
HPLC-DAD 2/12/2022 9:01:46 AM SYSTEM Page 1. 8E 2

Fig. S92 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),
140 °C, 18 h



Data File D:\DATA\20...

Sample Name: THD 203

1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 203.D

Acq. Operator

Acq. Instrument :

Injection Date
Acq. Method

Last changed
Analysis Method
Last changed
Additional

: SYSTEM Seq. Line : 52
HPLC-DAD Location : P1-F-08

1 1/5/2022 12:49:32 AM Inj : 1
Inj Volume : 10.000 pl

: D:\DATA\2022\Thang 1\03-01-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24

\HMF_cot 150 hat nho.M

: 11/30/2021 8:55:26 PM by SYSTEM
: D:\METHOD\HMF_cot 150_hat nho_285nmKQ.M
1 12/29/2021 10:03:33 PM by SYSTEM
Info :

Peak(s) manually integrated

DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA\20...1-Hang_Trinh_Ha\2022-04-01-HMF 2022-01-04 09-26-24\THD 203.D)
mAU ] 2
20| %
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External Standard Report
Sorted By Signal
Calib. Data Modified 12/29/2021 10:00:38 PM
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=285,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]

——————— D e L B B e
8.900 - - - Levulinic acid
9.748 BB 140.04756 6.80367e-3 9.52837e-1 HMF

10.401 - - - DFF
11.203 BB 18.58884 0.00000 0.00000 FDCA
11.400 - - - Furfural

Totals : 9.52837e-1

HPLC-DAD 2/8/2022 9:51:38 AM SYSTEM

Page

1 &f 2

Fig. S93 Reaction conditions: Cellulose (162 mg), C-H,SO,4(10 mg), [EMIM]CI (1 g, 7 mmol),

140 °C, 24 h



Data File D:\DATA\20...

Sample Name: THD 49

12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 49.D

Seq. Line :

Acqg. Operator : SYSTEM 35
Acqg. Instrument : HPLC-DAD Location :  P1-D-01
Injection Date : 12/23/2021 4:24:32 AM Inj : 1

Inj Volume : 10.000 pl

Acq. Method

Last changed

Analysis Method :

Last changed

: D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HWF 2021-12-22 18-08-
06\HMF_cot 150 hat nho.M

» 11/30/2021 8:55:26 PM by SYSTEM

D:\METHOD\HMF_cot 150_hat nho_KQ.M

: 12/24/2021 12:53:59 PM by SYSTEM

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 49.D)
mAU = g
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 49.D)
mAU § = &
1750 g o
] >
1500 |‘v‘?’
1250 - ‘
1000 & l‘
750 T |
1 1 |
500 | 1¢® _e o
] W = B = ks
o R CIRCRER T A S b
2 4 6 8 10 12 14 16 min
External Standard Report
Sorted By Signal
Calib. Data Modified 12/24/2021 12:50:07 PM
Multiplier 1.0000
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360, 100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
------- ] B S B S L
3.946 BB 54.11307 1.37657  74.49016 Formic acid
8.961 BB 202.83208 3.46093 701.98666 Levulinic acid
9.683 BB 1701.93420 1.22948e-1 209.24898 HMF
10.282 BV 96.59569 3.67382e-2 3.54876 DFF
11.230 BV 416.63748 1.93799%e-1 80.74412 FDCA
11.346 VB 366.60788 1.04528e-1  38.32092 Furfural
HPLC-DAD 12/25/2021 7:44:45 AM SYSTEM Page 1 of 2

Fig. S94 First recycling reaction. Reaction conditions: Cellulose (162 mg), C-H,SO,4 (10 mg),
[EMIM]CI (1 g, 7 mmol), 120 °C, 24 h



Data File D:\DATA\20... 12\22-12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 50.D
Sample Name: THD 50

Acqg. Operator : SYSTEM Seq. Line : 36

Acqg. Instrument : HPLC-DAD Location :  P1-D-02
Injection Date : 12/23/2021 4:42:36 AM Inj : 1
Inj Volume : 10.000 pl
Acq. Method : D:\DATA\2021\Thang 12\22-12-Hang_Trinh_Ha\2021-12-22-HWF 2021-12-22 18-08-
06\HMF_cot 150 hat nho.M
Last changed : 11/30/2021 8:55:26 PM by SYSTEM
Analysis Method : D:\METHOD\HMF_cot 150_hat nho_KQ.M
Last changed : 1272572021 8:42:31 AM by SYSTEM

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (D:\DATA\20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 50.D)
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DAD1 B, Sig=285,4 Ref=360,100 (D:\DATA20...12-Hang_Trinh_Ha\2021-12-22-HMF 2021-12-22 18-08-06\THD 50.D)
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 12/25/2021 8:45:54 AM
Multiplier : 1.0000
Dilution ? 1.0000
Do not use Multiplier & Dilution Factor with I1STDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s] [ppm]
fffffff D R B ool Bl AR e
3.491 VB 97.04059 1.33170 129.22924 Formic acid
8.959 BB 151.47473 3.47029 525.66123 Levul inic acid
9.681 BV 977.57654 1.22337e-1 119.58412 HMF
10.282 BV 98.53720 3.72306e-2 3.66859 DFF
11.000 - - - FDCA
11.300 - - - Furfural
HPLC-DAD 12/25/2021 12:51:26 PM SYSTEM Page 1 of 2

Fig. S95 Second recycling reaction. Reaction conditions: Cellulose (162 mg), C-H,SO4(10 mg),
[EMIM]CI (1 g, 7 mmol), 120 °C, 24 h.



