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1. The enthalpy change (4,H) for the nitrilation of DMA with NH;

Table S1 Calculated thermochemistry values from Gaussian for the nitrilation reaction.?

0
MeO)J\/\/\H/OMe + 2NHy ———— (o~ CN & 2MeOH + 2H,0
0
DMA ADN
RI-DMA  R2-NH; P1-AND P2-MeOH P3-H,0
£ 614391  -56.5827  -343.0315 -115.765 -76.4585
Her(298K) 023303 0.038083  0.139967 0.055341 0.025062
Hen (573K) 0262485  0.042165  0.158251 0.061274 0.028677
H (298K) 614.158  -56.545 342,892 115710 76.433
H (573K) 614.128  -56.541 342,873 115.704 76.430

2 All calculations were conducted using the Gaussian 09 D.01 program.! All values are in Hartrees.
The geometries were optimized in 298.15 K and 573.15 K under gas phase conditions at the
B3LYP/6-311+G(d,p) level. The usual way to calculate Gibbs free energies of reaction is to simply
take the appropriate sums and differences for the reactants and products.

ArH°(298 K) = X(&o + Heorr)products = 2(€0 tHeorr)reactions

2. Catalytic performance of metal oxides

Table S2. Catalytic performance of metal oxides in the nitrilation of dimethyl adipate?

i 32‘; °30 0 N2
OMe __—— ~ . ~_~_CN . + + others
- TN DU O
DMA ADN MCP ACCP
Yield /% Selectivity /%
Entry Cat. Conv./% Ymcr/Y apn
ADN MCP ACCP Others ADN ADN+MCP
Glass
7.7 0 0 0 3.5 0 0
beads
Acidic metal oxides
2 WO, 61.0 29.7 17.8 0.4 13.1 48.7 77.9 0.030
3 Nb,Os 66.5 422 13.6 1.4 9.3 63.5 83.9 0.041

4 V,05s 71.5 290 9.6 1.6 31.3 406 54.0 0.033




5 T3205

94.5

59.6

Amphoteric metal oxides

6 ZnO
7 AlLO3
8 Fe,03
9 710,
10 TiO,
11 CeO,

75.6
95.5
95.6
99.7
96.1
45.6

Basic metal oxides

12 CaO
13 MgO

27.5
19.6

7.7
6.2
39
0.1
45.1
0.4

03
0.0

4.5

5.7
0.9
0.5
0.2

15.4

1.0

1.9
0.0

2.7

0.9
0.6
0.5
0.5
1.0
0.0

0
0

27.7

61.3
87.8
90.7
98.9
34.6
44.2

253
19.6

63.1

10.2
6.5
4.1
0.1

46.9
0.9

1.1
0.0

67.8

17.7
7.4
4.6
03
63.0
3.1

8.0
0

0.007

0.015
0.009
0.003
0.001
0.002
0.010

0.010
0

aReaction condition: 7: 350 °C, DMA: 18.3 mmol-h!, NH;3: 4.9 L-h!, NH;/DMA = 12:1, LHSV:

0.5h’!, TOS 7 h.

Table S3. Influence of the calcination temperature for preparation of niobium oxide?

i 3&,3\‘(;4 c 0 N
MeOJ\/\/\gOMe o NN @CN + others
DMA ADN MCP ACCP
Conv Yield /% Selectivity /%
Entry Cat. Ywmcr/Y apn
/% ADN MCP ACCP Others ADN  ADN+MCP

1 Nb,05-400 993  63.8 32 1.0 313 64.3 67.5 0.049
2 Nb,O05-600  100.0  39.5 0.3 0.2 60.0 39.5 39.8 0.008
3 Nb,05-700 99.9 587 0.3 3.0 37.9 58.7 59.1 0.004
4 Nb,05-900 982 729 2.8 2.0 20.5 74.3 77.1 0.038
5 Nb,Os-1100  66.5 422  13.6 1.4 9.3 63.5 83.9 0.322
6 Nb,0s5-C 67.2 431 12.9 1.7 9.5 64.8 83.3 0.299

aReaction condition: 7: 350 °C, DMA: 18.3 mmol-h!, NH;3: 4.9 L-h!, NH;/DMA = 12:1, LHSV:

0.5h!, TOS 7 h.

Table S4. Effect of the reaction temperature on the nitrilation of DMA with NH; using Nb,Os-

11002



NH3

i oMe _ 3%0°C CN 0 -
MeOJ\/\/\g/ "o NeTNAE e oo |:§70N - oters
DMA ADN MCP ACCP
Yield /% Selectivity /%
Entry Temp. Conv./% Ymcr/Y apn
ADN MCP ACCP Others ADN ADN+MCP
1 310 342 151 106 04 81 442 75.1 0.701
2 330 50.1 30.5 10.1 0.8 8.7 60.9 81.0 0.331
3 350 66.5 422 13.6 1.4 9.3 63.5 83.9 0.322
4 370 76.4 574  12.6 2.0 4.4 75.1 91.6 0.220
5 390 83.2 54.2 6.7 2.6 19.7 65.1 73.2 0.123
aReaction condition: DMA: 18.3 mmol-h"!, NHs:4.9 L-h'!, NH;/DMA = 12:1, LHSV: 0.5 h'!, TOS
7 h.

Table S5. Effect of LHSV on the nitrilation of DMA with NH; using Nb,Os-1100 2

i 32‘; fc 0 N2
MeOJ\/\/\g/OMe - o NCT N MeOJ\/\/\CN ' @—CN - oers
DMA ADN MCP ACCP
bty LHSV Contact time Conv. Yield /% Selectivity /% N
/h! / g-Cat.-h-mol! /%  ADN MCP ACCP Others ADN ADN+MCP
1 0.15 1.49 973 746 28 2.4 175 76.7 79.5 0.037
2 0.20 1.12 97.7 824 26 2.7 10.0 843 87.0 0.032
3 0.25 0.90 90.7 724 58 2.4 10.1  79.8 86.2 0.080
4 0.30 0.75 93.0 69.0 63 2.3 154 742 81.0 0.091
5 0.35 0.64 81.5 603 93 2.1 98 740 85.4 0.154
6 0.50 0.45 764 574 126 2.0 44 751 91.6 0.207

aReaction condition: 7: 370 °C, NH;/DMA =12:1, TOS 7 h

Table S6. Effect of NH3;/DMA molar ratio on the nitrilation of DMA with NH; using Nb,Os-1100

a

i 35,3\1: fc 0 NH2
T e S U * thers
~H,0 MeO CN CN
o]
DMA ADN MCP ACCP

EIltI'y NH3/DMA Conv./% Yield /% Selectivity 1% YMCP/YADN




ADN MCP ACCP Others ADN ADN+MCP

1 4 96.6 209 25 0.4 72.8  21.6 242 0.119
2 8 95.0 61.2 4.0 1.6 282 644 68.6 0.062
3 12 97.7 824 26 2.7 10.0 843 87.0 0.032
4 16 94.5 75.1 4.6 2.9 11.9 795 84.3 0.061
5 20 93.6 749 44 2.5 11.8  80.0 84.7 0.059
6 24 77.3 53.1 87 2.1 13.4  68.7 79.9 0.164

aReaction condition: 7: 370 °C, DMA: 7.3 mmol-h-!, NH;: 2.0 L-h"!, LHSV: 0.2 h-!, TOS 7 h

3. Acidic parameters of the series catalysts

Table S7. Concentrations of Lewis (L) and Brensted Acid Sites (B) That Bind Pyridine at 150 and
350 °C on Nb,Os-T (T = 400, 600, 700, 900, 1100)?

150 °C 350 °C
Sample (B+L)3s50/(B+L)150
B L B+L B/L B L B+L B/L
Nb,0O5-400 9.2 600 692 0.15 5.1 403 454 0.13 65.6%
Nb,O5-600 39 494 533 0.08 2.1 19.0 21.1 0.11 39.6%
Nb,05-700 1.9 269 288 0.07 1.0 11.9 129 0.08 44.8%
Nb,05-900 1.6 21.8 234 0.07 09 98 10.7 0.09 45.7%
Nb,05-1100 1.0 169 179 0.06 0.7 8.7 9.5 0.09 53.1%

2 Concentrations in umol-g-!



4. Preparation of MCP, ACCP and ADN

4.1. Methyl 5-cyanopentanoate (MCP)
NH3 H,0, NaHCO
s [T L AP
ADN 1 MCP

According to the literature,> ADN (50 mmol, 5.405 g) and methanol (50 mmol,
1.600 g) were dissolved in THF (50 mL) in a 100 mL three-necked flask. The mixture
was stirred at 0 °C for 48 h with a continuous flow of dry HCI. The produced white
solid was filtered and washed with petroleum ether and THF. The white solid was
slowly added to saturated NaHCOj; solution (200 mL) at 0 °C, and the solution was
stirred at 30 °C for 4 h. Then the solution was extracted with ethyl acetate (200 mL*3).
The organic phase was dried, filtered and concentrated to give the product MCP. 'H
NMR (600 MHz, 298 K, DMSO): 6 = 3.59 (s, 3H), 2.51(t, *Jun = 7.2 Hz, 2H), 2.36 (t,
3Jun = 7.2 Hz, 2H), 1.59 (m, 4H). 3C {{H} NMR (151 MHz, 298K, DMSO) ¢ = 173.5,
120.7, 51.7, 32.8, 24.6, 24.0, 16.4.
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4.2. 1-Amino-2-cyano-1-cyclopentene (ACCP)
NH,
CN

NaH
THF,12 h

NC/\/\/CN

According to the literature,> NaH (60% dispersion in mineral oil, 38.5 mmol, 1.54 g)
and dry THF (70 mL) were added to a 250 mL three-necked flask, adiponitrile (35
mmol, 3.79 g) was added, and the mixture was stirred at room temperature for 30 min.
Then the mixture was stirred at the reflux temperature room temperature for 12 hours.
The cooled reaction solution was quenched by added 30 mL of water and extracted with
ethyl acetate (30 mL*3). The organic phase was dried, filtered and concentrated to give
crude product. Pure ACCP product was obtained by recrystallization in ethanol. 'H
NMR (600 MHz, 298 K, DMSO): ¢ = 6.40 (s, 2H), 2.38 (t,*Jyn = 7.2 Hz, 2H), 2.34 (4,
3Jun = 7.2 Hz, 2H), 1.77 (m, 2H). 13C {{H} NMR (151 MHz, 298K, DMSO) 6 = 164.1,
120.0, 68.0, 33.8, 30.9, 21.7.
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4.3. Adiponitrile (ADN)
CN
NC/«\//\\/
The adiponitrile product was obtained by reduced-pressure distillation of crude product from the
nitrilation of DMA and NH;. '"H NMR (600 MHz, 298 K, DMSO): ¢ = 2.54 (m, 4H), 1.66 (m, 4H).

13C {'H} NMR (151 MHz, 298K, DMSO) J = 120.3, 21.7, 15.6.
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5. HRMS Data

5.1. 2-Oxocyclo-pentanecarboxylate (MOCPC)
Q o

OMe

[MOCPC+H]" (C7H,,0s, Calculated: 143.0708), Found: 143.0696.

»  Evaluation of TOF-MS: Accurate Mass, Isotopes :

Specium rom DataSET 13 wif (sampie 1) - JEJ3, Experiment 1, +TOF MS (50- 1000)rom 9.967 0 10337 min
10000 “143.0696 (1)
9000
000

7000

s

6000
5000
£ a0
3000
2000

1000 1440730 (1)

1575 1580 155 1390 135 1400 405 Wi s 120 1425 435 480 1485 1450

1430
MassiCharge, Da

»  Evaluation of TOF-MS/MS (Library Search): MS/MS search

1455

Spectrum from DataSET13.wiff (sample 1) - JEJ3, Experiment 6, +TOF MS*2 (50 - 1000) from 10.037 min Precursor: 143.1 Da, CE: 40.0

*55.0534

*73.0632
|

Intensity, cps

*83.0497
|

1450 1455 470 1475

1480

100 *111.0429
! *115.0736
S TR T 2 I I
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Mass/Charge, Da

»  Evaluation of TOF-MS: Accurate Mass, Isotopes :

Fragmerts Peaks
Mass/Charge Intensity (%) Assigned Error (Da) Radical

54,0457 933 = 0.036 =
B5.0175 956 I 0.000 O
B5.0534 100.00 ] 0.036 ]
59.0119% 14.00 0.001 ]
670549 933 0.037 ]
730832 4644 0.035 ]
23.0457 2211 0.001 (]
111.0428 14.00 0.001 (]
115.0736 933 0.002 O
Matches: 9 of 9 peaks, 100.0% of total intensity

5.2. 2-Oxocyclopentanecarboxamide (OCPCA)
Qo0

NH,

[OCPCA-+H]* (C¢H (NO,, Calculated: 128.0712), Found: 128.0700.



»  Evaluation of TOF-MS: Accurate Mass, Isotopes :

Spectum fiom DateSET 3. (sample )- .3, Experment 1, #TOF M (50 1000) rom 2.071 10 2497 min

1m0
. 1280700 1)
0
)
g ™
)
£ W
E o
1w
0 1280524
“128.1268 (1) | 129.0727 (1)
mg‘ . .mmm 130.1583(1) e )
W0 5 0 s 0 s %0 s @0 15 180 85 80 s @0 s 180 15 120 1es im0 1ms
Mass/Charge, Da
»  Evaluation of TOF-MS/MS (Library Search): MS/MS search
Spectrum from DataSET13.wiff (sample 1) - JEJ3, Experiment 5, +TOF MS"2 (50 - 1000) from 2.185 min Precursor: 128.1 Da, CE: 40.0
60 *82.0641
50 *100.0756
I
2 40
o
> *
B 30 111.0509
2
2
= 20
*111.0434
10
&
100 ¥ 200 300 400 500 600 700 800 900
Mass/Charge, Da
»  Matching degree between fragments and candidate molecules
Fragments Peaks
Mass/Charge Intensity (% Assigned Error (Da) Radical
55.0537 6667 0.036 IH
57.0677 66.67 0.034 O
57.9389 3333 0.090 O
820641 100.00 0.035 O
83.0540 3333 0.005 O
100.0756 6667 0.000 IH
111.0434 3333 0.001 O
111.0509 3333 0.007 O
128.0669 3333 0.004 O
Matches: 9 of 9 peaks, 100.0% of total intensity
5.3. Methyl 5-cyanopentanoate (MCP)
MeO CN
+ . .
[MCP+H]* (C;H, ;NO,, Calculated: 142.0868), Found:142.0858
»  Evaluation of TOF-MS: Accurate Mass, Isotopes :
Spectum fom DalaSET 3. sample 1) - JEL3,Expriment 1, TOF WS (50- 1000 fom 3421 103705 min
300 1420858 1)
250 A1z ()
9608431
g m
: 140907 () .
i 1500 ( 1921381 (1)
£ 27106 (1) 278159011)
1000 e vy | 0
180855 1) . 154 ) 10.1821)
@ 07T (1) 6121816 1)
74,0595 (1) ‘ \ H ‘ ‘ ‘ ‘ 280048 1) 5381632 (1) ( *684.2017 (1)
Aol g WLl (IR T L . s L ,
It 150 m 2 an £ w 40 50 550 0 50 i 70 a0 80 a0 )

MessCharge, Da



»  Evaluation of TOF-MS/MS (Library Search): MS/MS search

Spectrum from DataSET 13.wiff (sample 1) - JEJ3, Experiment 3, +TOF MS"2 (50 - 1000) from 3.500 min Precursor: 142.1 Da, CE: 40.0
160
140

*58.0275

120
100

80
*114.0905

Intensity, cps

60
40

il

o :

100 200 300 400 500 600 700 800 900

Mass/Charge, Da

»  Matching degree between fragments and candidate molecules

Fragments Peaks

Mass/Charge Intensity (%) Assigned Error (Da) Radical
58.0275 100.00 0.023
592115 1257 0.19% O
114.0505 3772 0023

Matches: 3 of 3 peaks, 100.0% of total intensity

5.4. 5-Cyanopentanamide (CPA)

0

HZNWCN

[CPA+H]" (C¢HN,0, Calculated: 127.0871), Found: 127.0861.

»  Evaluation of TOF-MS: Accurate Mass, Isotopes :

‘Spectrum from DataSET13.wif (sample 1) - JEJ3, Experiment 1, +TOF WS (0 - 1000) from 0.705 to 0.881 min.
1300

“127.0861 (1)

+137.0705 (1)

*120.0523 (1)

1321017 (1) *137.1320 (1)
S0 0S8 () 11061 (1 . .
( | U o +133.0857 (1) U 3509 | oy 192
L e Y (7% i e e
W i E3 £3 e i £ Eg e i £ i W £ w W% W 5
Moss(Charge,Da

»  Evaluation of TOF-MS/MS (Library Search): MS/MS search

Spectrum from DataSET13.wiff (sample 1) - JEJ3, Experiment 6, +TOF MS"2 (50 - 1000) from 0.732 min Precursor: 127.1 Da, CE: 40.0

“127.1104 () 128.0889 (1)
+123.0845 (1) +125,0857 (1)
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*55.0532
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200 +82.0659
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»  Matching degree between fragments and candidate molecules

Fragments Peaks

MassiCharge Intensity (%) Assigned Error (Da) Radical
520391 1424 0.037 O
54033 2814 0.000 [H]
540393 1424 0.005 O
548348 712 0123 [H]
550522 100.00 0.035 O
55.0351 712 0.014 [H]
22 0859 6372 0.001 O
820747 712 0.010 [H]
110.0592 2136 0.001 O

Matches: 9 of 9 peaks, 100.0% of total intensity

5.5. 2-Oxocyclopentanecarbonitrile (OCPCN)
(0]
CN

[OCPCN+H]" (C¢HsNO, Calculated: 110.0606), Found: 110.0595.

»  Evaluation of TOF-MS: Accurate Mass, Isotopes :

Spectrum from DataSET13.iff(sample 1) JEJ3, Experiment 1, +TOF MS (50 - 1000) from 0.6501t0 0914 min

1140907 (1)
500
400
5 W *110.0595 (1)
PE.’ ’HXHBESH]‘
g
'}
1111161 (1)
10 1181219 (1)
i g9t (1) 1110436 (1) 1150381 (1) 16,0168 1) “117.0985
1069421 (1)_ 1107 1 “Ha1010(1) e “113.0882(1) ungsm)‘ '1150055(31“ anmsm mﬁij‘/ “117.9585(2)
N i B e
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Mass(Charge, Da

»  Evaluation of TOF-MS/MS (Library Search): MS/MS search

Spectrum from DataSET13.wiff (sample 1) - JEJ3, Experiment 4, +TOF MS*2 (50 - 1000) from 0.731 min Precursor: 110.1 Da, CE: 40.0

20
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=
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10 200 300 400 500 600 700 800 900
Mass/Charge, Da

»  Matching degree between fragments and candidate molecules

Fragments Peaks

MassiCharge Intensity (%) Assigned Error (Da) Radical
55.0561 100.00 | | 0.038 | O |

Matches: 1 of 1 peaks, 100.0% of total intensity

5.6. 1-Amino-2-cyano-1-cyclopentene (ACCP)
NH,
CN

[ACCP+H]* (C4HsN,, Calculated: 109.0766), 109.0754.



»  Evaluation of TOF-MS: Accurate Mass, Isotopes :

‘Spectrum from DataSET13wiff sample 1) - JEJ3, Experiment 1, +TOF WS (50 - 1000) from 4.797 to 5.017 min.
800

108,754 1)
™ *114.0906 (1)
60
& 50
2w
H
oW
160 1
0 o
10 v " 11,0007 (1) | 1110435 (1) “1150382(1)
107.0687 (1) 0505980 ooy 1130588 1)
e I I e R _
107.0 1075 1080 1085 1090 1095 1100 s 1o s 1120 1125 1130 1135 1130 1185 1150

MassiCharge, Da

»  Evaluation of TOF-MS/MS (Library Search): MS/MS search

Spectrum from DataSET13.wiff (sample 1) - JEJ3, Experiment 2, +TOF MS”2 (50 - 1000) from 4.909 min Precursor: 109.1 Da, CE: 40.0

40
*69.0551

a 30

& *109.0783

= |

H] 20 Y

5 109.0721

g

= 10

10 200 300 400 500 600 700 800 900
Mass/Charge, Da

»  Matching degree between fragments and candidate molecules

Fragments Peaks
Mass/Charge Intensity (%) Assigned Error (Da) Radical

54.0345 50.00 O m
65.0360 50.00 0.003 O
67.0378 100.00 0.016 O
68.0452 50.00 0.017
£9.0551 100.00 0.015 O
80.0472 50.00 0.002 O
82.0606 50.00 0.008 O
108.0721 50.00 0.004 [m]
109.0783 50.00 0.002 O

Matches: 8 of 9 peaks, 90.9% of total intensity




6. GC-MS Data

i TIC Scan sample high split30.D
x107_
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6.1. 3-Methyl-1H-pyrrole
RT: 4.0493 min, Match factor: 97.1
é x10° 80.0 :'; x107
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. |-
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.
6.2. 2,5-Dimethyl-1H-pyrrole
RT : 4.5353 » Match factor : 95.7
£ ae 94.1 £ e’
S os S o
0.6 1.5 .
0.4 1 SN
0.2 0.5 /. N\
39, 142, 1 53, 1 67, 1 78,0 |
0 T T T T T T f T T T—7%% T o T T 7
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, . = x10 /
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6.3. 2,5-Dimethyl-cyclopentanone
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6.6. 4-Ethyl-2-methyl-pyrrole
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6.9. 2-Ethyl-4-methyl-1H-pyrrole
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6.12.
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6.13.  Adiponitrile
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RT: 9.6369 min, Match factor:94.0
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6.17. 5-Cyanopentanamide (CPA)

0]

HZNWCN

RT:11.1087 min Match factor83.8

9 . § 6
x10 59,0 = alo!
B
g
0.8 = o8
0.6 ) 0.6
0.4 4.0 541 0.4
82,1 .
0.2 a1 l [ w81 0.2 \
o H { LAY T A T T T T T T T o ——== s
30 35 40 45 50 35 B0 85 70 75 80 85 90 95 100 105 110 115 120 125 130 135 1 1L05 IL1 1L15
5-Cyanopentanamide (W1IN17main. L)
P .
x10° 59.0
S 0.8 |
0. 67 4.0 2 :
0. { .0 54,0
' 10 82,0 !
0.29 2 /,
o ‘ | %0 126.0 L
T [ 77 T T T T T T T T
30 35 40 45 50 55 80 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 11 1.1

6.18. Dodecanenitrile
RT: 11.5197, Match factor: 84.0



x107

Counts

0.8
0.6
0. 4
0.2

5.0 55,0 124.0

1L

\im”.‘ l\_‘ nl|h‘_w|‘m\‘. . ;
0 10 20 a0 40 0 60 0 s bo ‘Teo (M 120 1m0 180 190 200

97.0

82,0 P
29 0 H 124.0
willh il

138.0
LET 0
I .

15,0 ‘ . 16§.0  180.0
T T T T T

T T | T
120 130 140 150

o

VAN | AN T AN
o m‘%n 100 160 170 180 190 200
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7. Characterization of spent catalyst
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Figure S1. TG spectra of the spent Nb,Os-1100 catalyst



8. Preliminary techno-economic analysis

Table S8. Techno-economic analyses of the industrial process and approach in this work

Hydrocyanation Dimerization of = Ammonization Nitrilation of
of BD AN?® of AA DMA
Resource consumption  BD: 0.583 t . AA: 14t
for per t of AND CHy(g): 994 m? AN: 1.10~1.15 ¢ 223(1)5;133 I MeOH: 0.06 t
produced ? NH;(1): 0.537 t NH;(1): 0.37 t
Resource cost for per t
of ADN produced® 11977 17380 18041 16378
(RMB/t ADN)
General facility energy
consumption cost 1320°¢ 2735¢ 2218¢ 10184
(RMB/t ADN)
Cost per ton of ADN
produced © 13297 20115 20258 17090
(RMB/t ADN)

2 Data on resource consumption per ton of ADN in industrial processes were based on the literature.*

Resource consumption for per ton of ADN produced for nitrilation of DMA was calculated

according to the assumed 95% selectivity of ADN and 90% recovery of methanol.

b Resource cost per t of ADN was calculated according to resource consumption per ton of ADN

and the cost of raw materials in Table S9.

¢ Data on general facility energy consumption cost in industrial processes were based on the

literature.*

4 General facility energy consumption cost for nitrilation of DMA was estimated by developing an

Aspen process model, the detailed data of which are presented in Table S10.

¢ Product cost per ton of ADN consists of resource cost and energy consumption cost. BD =
butadiene, AN = acrylonitrile, AA = adipic acid, DMA = dimethyl adipate, and ADN = adiponitrile.

Table S9. Cost of raw materials

Cost (2021.09)

Source ?

Butadiene (RMB/t)
LNG (RMB/t)

NH;(1) (RMB/t)
Acrylonitrile (RMB/t)
Adipic acid (RMB/t)
Methanol (RMB/t)

15800
10200

http://www.100ppi.com/
http://www.100ppi.com/
http://www.100ppi.com/
http://www.100ppi.com/
http://www.100ppi.com/
http://www.100ppi.com/

2 All commodity prices are obtained from a commodity data group (http://www.100ppi.com/), which

offers an integrated price, news and research sharing platform in bulk commodities.



Table S10. General facility energy consumption cost for nitrilation of DMA

Energy consumption Price Energy consumption cost
t/t ADN RMB/t RMB/t ADN

Fuel gas 0.08 3680 294.4

Medium-pressure steam 1.49 189 281.7

Low-pressure steam 2.01 174 350.1

Recycled water 369.02 0.3 110.7

Refrigerant 3.46 25.8 89.2

Total 1018.5
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