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(57) Abstract: The present invention provides a meth-
od for catalytically preparing a low-carbon dihydric al-
cohol from a carbohydrate by using an alloy catalyst.
The method comprises: using a carbohydrate as a reac-
tion material; using water as a solvent; using an alloy
consisting of tin and one or more of transition metals,
such as iron, cobalt, nickel, ruthenium, rhodium, palla-
dium, iridium, platinum, and copper, as a catalyst; and
performing a one-step catalytic conversion process un-
der hydrothermal conditions at a temperature of 120-
300°C and a hydrogen pressure of 1-13 MPa, thereby
implementing preparation of a low-carbon dihydric al-
cohol, such as ethylene glycol, from a carbohydrate at
high efficiency, high selectivity and high yield. Com-
pared with the existing petroleum based ethylene
glycol synthesis route, the reaction provided by the
present invention has advantages of use of renewable
resources as raw materials, high atom economy, and
environmental friendliness. In addition, compared with
other technologies of preparing polyols by using bio-
mass as a raw material, the present process has advant-
ages of high catalyst stability, extremely low catalyst
loss, good cycle performance, and easy recycling.
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RPN, RORFTR BN, TR TR S

4. AENZ R, MG ST ST MRS 25, TR

I e e L AR SR 451 X A AT TR AN U ] AE I SR 451 AN o AR Y ) P A
JI PR o

i B

1 A7k A il 45 1 SR A AR B S AL IR XRD &3
B S K

SEREH] 1

IS S BALTIE % BinMER . AR, SRR, BRAbiE. A LS. EAbEe.
AR E R DA R REUE, BN R KIS RAL S E . B R, £
B R H EINE R S KRG A BUE AL R B B A L, AR 120°C R
HW . HESAE 300 °C FiBJE 2h, 76 1% 0./N, (V/V) 4R FEIL 4 h

SEt ] 2

TS BRI . FREX 1. 5g Sn0,, 1.8g Ni (NOs).*6H0, IGSALETIET
20ml K, FRKE SnO, IO BIVEAE SE A EALETIE W, 78 25°C K2R, itk 12h
BRI AR T4 1E 120°C JEF -8 8h, 78 N, ", 300°C T45Ke 2h, SR 7E H U,
300°C ML JE 2h,

SEHE 3

=AM BB ARG & FREX 1. 5g Fe,0s, 0.9 g SnCl,*5H0, 4 PYSME
T 20ml sk, PR Fe0, IO BIVEAE E AN EAL G AT, 78 25°C KRN, B
FE 12h BRI AR TEA . AE 120°C HEFE R 8h, 7E N./U5R, 300°C TS 2h, SRJA1E
H S5, 300°C NifJE 2h.

SEa s 4

GEnEm R H & BintER . SAuE. S . IkeE. EEs. B,
AR — B R DL A B, SR, SR, LAY SR, SALER. THIR
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TS

PLESsET 8. 40, K. St Em A RT, 7 HESAE 250 °C ik
B 2h, FE 1% 0./N, (V/V) SGUNEEML 4 by SEERL. B B BSEHESR &R LRI
fERRT, FHESAE 450 °C Mk 2 h, 78 1% 0./N, (V/V) S5 Ntk 4 he

SEHEf 5
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SETER] 6

B ESSAEAHI . RAKIEI . BEH 0.6g &85 1. 0g B2/ 4
JEAEAL S R IL MBI KA Az, NN 10-100mL FI/KPEVER], 78N 7 MPa JE
FESR, £ 250 °C F/AKHALFE 3h, Bl iEERHEILAIE 120 °C FTHEd®R. HE 1
Al LUE BB A S @A), £ XRD BAEFIAE R 78554 .

SEER] 7

AL EEALSETS: 45 0. 25g BRAKAL AW, — B RERE S EALAIA 25 ml ZKINAZR] 75
ml RN EEF, RFBENESERSNKEEG, REAE 5 Wa, FRB—TEE, kM
30-240 min., MWEHRG, BEEFE, BEOER FERE, £t Eaoiri
Mo PRSI BRI 2 B A LS TolE CEHE LA, HERE) 1T
A

SETER] 8

IR G SR TR A 4 R AL AL S B . A Eend, —MaejEd
SNG, NEEN 3% AMERAS NARNESE, EEN % AR SE
e 7.

F— NG SHENT T A4 B S RO A BT R =N, 1 g;

SR SE N 245 °C, [N E]A 95 min)

A SRR | 2B | B | Aor
fogs | % 2%
Ni/AC 100 7.3 6.6 29.4
Ru/AC 100 8.1 b7 19. 2
Pt/AC 98 5.6 5.3 22.9
Ir/AC 90 7.8 11. 2 20.3
NiSn/AC 100 38.7 9.5 6.1
RuSn/AC 100 39. 8 9.7 5.4
PtSn/AC 100 43.6 7.5 1.5
IrSn/AC 100 54.4 13. 2 4. 6.
Ni/SnO0, 100 45.6 10. 1 5.2
Sn/Fe,0, 100 26. 8 11.9 6.1

WR—HR, FEMASEARIN 2 B R R A RBEER, XA e fIA
FLUE R A AL - 2 T EE RS JuEE R, T RLE BIA SRR B 2 UK
F AR, 7STCERCEE S B EL.

SEt ] 9

ARG ST N PSR 4E R 1AL AL 5 B L . JE RS S,
—MEBAS NG, B—FERASAANRLESE, RS FE S 7.

AR A SEAT N ARG R GEREREA SRR ER
0.05 g, ALK SE. . BiREL D508 1:3, 1:5, 1:2.5; KMIREN 245 °C,

S S [B]2A 95 min)

Py AR | TR | ERYR | STTERIR
% Y Y 2%
= et 82 6. 4 11.5 20. 1
== Je 85 4.3 9.6 27.9
== Je gl 76 5.8 4.5 18.9
=Y 100 54.5 13.3 4.6
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= JeHiY 100 56. 9 10. 3 5.9
= B E Y 100 50. 2 11.3 6.1

IR P, ARG G AT 2 B R AR R BT R L, XL e A
TR JE B R AL 2 BRI B, n] DU B R B 8 2 B iR
W5, 7N TeREISR ] A

SEHEBY 10

5 T BEAFIY N S SAEAL R Rusn/AC, Sn 55 Ru MIFTELEY 1:3.5, Ru A£#EL

BRI EE S 5%, LA RSB 7, EALFIFEA IR AP BRI AL AL 2
(F£=,

K= BB FBOKA ST EREAFEALE R (RuSn/ACFTENO.1 g5 X

N E N 245 °C, [ MNFE]N 95 min)

7l Il Bl Bl I TSR
AR 58. 7 9.5 1.8 6.1
R 11.3 24. 0 3.5 4.8
Al YEMEE R 27.0 19. 7 6. 4 16.8
b 17.3 24. 2 25 0.8
AN 49. 4 20. 9 12 1.5
R 21. 8 23.8 29 2.4
%) B 27.3 21.2 20 3.7
RN 2.2 2.9 1.2 87. 2
KIS 2.5 2.4 1.0 92.5 CRWEEE)
il 3.1 5.0 93 -

IR =7, RuSn & S EAFIERRAA S WAL T RE X 2 Z B AR I S e

PEZ R T ILAEE, UL G S AT & AT AN AT A B R SR K AL B W AT IR B (1
WA B HOAE F o DA AR I RHE BIR 2 B e T ot Bk 54 o RS2,
Ll R IR S R RIS e IO, R P S AT R B ) A
BRI RBERS, T R R Ry o0, %A AT L AR AL PEAR A,

15 ASBEEFRIEWTZL L AL b (BRI A R 2 R AT S, AR AR . Huh AL
MRHEIRZE .
SEHER) 11
SRR TR R . A S AL TN 3R T A AL 7] PtSn/AC (0. 5%Sn, 5%Pt) AN[H
SN E) N A 4E R AL R RV BRI NI RIASFIAb, B 25 RS2 7
20 KUY AIF S R TE) S A R R A g R b L R (PtSn/AC &N 0.1 g;
RISy 245 °C)
ONIFE] | AFgERFAL | BRI | T EREUR | STeERIR
/min Y% Y% Y% Y%
10 69 29.9 4.5 7.4
20 86 40. 6 8.1 7.4
45 94 46. 4 8.5 6.7
70 98 50. 4 9.0 5.2
95 100 52.3 9.5 6.5
120 100 52.6 8. 4 6. 4
150 100 50. 2 7.3 5.8
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WRWFR, E—EREEREEN, SR RYFRGN R BER
[d5 1h—2. 5h.
SEhE ] 12
LR IR . A S AR A SR 5%Tr3. 5%Sn/AC, AR SR
5  TNAHLERMEAENER R, RME&MFFRSEHER 7.
KA AFKRMEE AR LA Rm BB s R (TrSn/AC TTEN 0.2 g;
S SR ] A 95 min)

BRI | SFMEREAL | LRl | AR | S TnERIR
/C 2% 2% 2% 2%
215 48 18.7 2.3 11.7
225 67 34. 1 2.8 7.2
235 90 52.3 9.5 5.7
245 100 64. 7 9.5 6. 1
255 100 50.5 9.3 3.8
265 100 46. 8 6.8 1.6

WRLFTR, £ THEEEEN, WA SBAEREERITN  FIRCE. BdE
JEE 3 230 —260 °C.
10 SEH 13
Aa BT LR E LB s . A SN IR A B AL TrSn/AC, A
[F] Sn/Tr i b FAF4ERBALEILEE R (RN, IR A RIS 7.
TN AT P AFE BT EEH N A4 R EER (TrSn/AC FiE N 0. 1
g; PLREAN 245 °C, NATIEA 95 min)

oty | FERERL] 2ol | WOoB | SouR
% % % %
3.2 100 46. 4 10. 2 5.1
1.8 100 53.6 9.2 4.9
1.2 100 58. 6 9.5 6.5
0.6 100 51.6 6.3 8.9
0.3 100 40. 3 7.8 11.2
15 WEAFUR, A BRBCRL DTG A B4 LR RS A BRI Z B,
GBI 0. 6-1. 8.
il 14

e U ML VAR S B 2RI o < AT DA SR 5 A AL 7R 5% Tr4%Sn/AC,

& B AR 2 1

=t

S (RB) AR AFIRISE ] 7.
Rt AFBUA OB N AL IR (TrSn/AC FR&EN 5 g, MBS RIVBIK

20 wt%, JMIRSEN 245 °C)

WEE | AL | Bk | TR R | SToERIR
h' 2% 2% 2% 2%
0.2 100 36. 4 11.2 6. 1
0.5 100 41.6 14.5 4.9
0.8 100 45.7 18. 2 3.2
I 1 100 39. 2 13.4 7.9
1.7 100 31.3 7.8 11.2
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B, s sl N R AR B2 0.8 b
SEHER 15
B BATER RS S S50 BB AR AR 2 R R R R
= 3:1) PAAIE MR T3 1 5%N13%Sn/AC, 5%Ir3%Sn/AC AL, 25 & 8L 11
5 M GRIV, RMNAHFRSZER] 7.
TN FhERMBALAARN T, ZBEEEATHSESR (RS EATRE
J90.08 g, NiSn/ACIEALFIBIE N 0.1 g, KRNREN 245 °C, BIMf (AN 95 min)

AL PEINIREL O | TR RRUEEY | 7S TnREIEEY
> R X 60. 4 13.2 4. 6.
== e84 IR 59. 8 10.9 4.2
== e84 FE=IR 54.9 1.1 5.8
>R IR 53.7 13.6 2.9
NiSn/AC K 38.7 9.5 6. 1
NiSn/AC WK 28.5 8.2 5.4
NiSn/AC =K 20. 3 6.5 4.5
NiSn/AC EAINNg 14. 4 4.2 3.1
IrSn/AC K 54. 4 13.2 4.6
IrSn/AC WK 52.3 13.0 4.0
IrSn/AC EAINNg 50. 1 12.0 4.7

W\ Pz, &5 G G AT 22 R B i DY R PR 2 BT 2B e 1) & — B
SRR B 5 o Bk N E R B, 8] =2 e B AL AR I PR AT 20 1) s RV L
10 o, B BEFRIKENT Tppm, BEUFNETEA DA ERC. STaE v 5HNEE

AL FRER DU AR R IR AL AR E . BUEAN ], 36 PR R S AR g AL 5

NiSn/AC [ 2, —EERICER LA S e VeSS I B 25 T 2R AL 7)o i R AR AL R LA

R SN AL R

ARG A A R T CLSEEO KA SR et o I TR . WTTIEAS
15 DORIESIR, AR, i BB E R ERAR. mAELr. & T BRIl s
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BRI RS

L. A AR A T I KA A AL il AR — JeBE I 7k, HRHIEAE T HBABRoK
WA NI BLER, fEEERBZEN, TR AT EAOIME RN ;

BT R BB G AL R R /b Rl DL 4 s 4

GRS AEROGMNEREGE TR, HREETTEALES B, 6. 47,
B BK. BN TP —RE ML, AEEARIP eSS EReRENE R
0. 01-100 Y& 2 [

o, AT AT 4R 8 AT AR A R SR T R AT AR A A, L —Rh AT BRAA
BB REAL SR R R DL b, RS R R AT NI SRR B 4T
B BRI BRI R BUL A —ME ML L, kNS RER SRS RS
BRRENAS, SeBEARh RS S RRERENESIAE 0.01-100 JEH 2 [H;

RT3 P R R B st R O N R AT ORLHT B T
HAR, RBREE=120 °C, RMEEADT 5 408, BORA RN 2 HA KT 20h';

TEAT RS, A SR E BN YIS B 75 E S A 0. 1%-50%;

Frdd (K x —JolE N £ BEER 1, 2-T0 B i —FhE —Fh.

2. BRI SR 1 TR 1, HAERIEAE T RNFTR N SH RIEAS, ZEENE
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