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The technological progress of synthesizing glycol
using coal to replace petro-ethylene
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Abstract; The technique of synthesizing glycol using coal or natural gas to replace petro-ethylene is a major
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C1 chemical technology that is the most scientific route of raw materials, the most reasonable usage of
resources. and thus an obviously more advanced technique than that using petroleum-based raw materials.
The research and development were carried out, first in the world, with only industrial raw materials, and
for more than 20 years we finally succeeded in obtaining three catalysts with excellent performance and six
matching techniques. On the other hand, we have applied for four national patents for inventions and
formed a full set of intellectual property rights of independent innovation with new techniques and new
technologies by Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences.
After a successful cooperative research and development with Jiangsu Danyang Chemical Technology Co.
Ltd, a middle-scale pilot plant with an annual production capacity of 300 tons for synthetic glycol replacing
petro-ethylene by coal has been set up successfully and a 10 000-ton model factory for synthetic glycol has
been completed and put into production. A plant of ethylene glycol by using lignite to replace petro-
cthylene is under construction in Tongliao, with a production capacity of 200 000 tons per year. These
results demonstrate that the complete sets of engineering and technology have entered the industrialization
stage of implementation and application. This technology conforms to China’s coal-based resource
characteristics and the reality that the lignite resources in China are in urgent need of development. This is
a real resource-saving and energy-saving technology and recycling economy. At the same time, in the
production process, very little waste pollution occurred so it can meet the requirement of environmental
protection. This technology can also be used for the production of oxalete ester, oxalic acid, ethylene
glycol, oxamide and other important chemical raw materials. A huge new industry group can be
established by this technology and will create enormous economic and social benefits. ILarge-scale
implementation of this technology will realize the strategic objectives of synthetic glycol replacing petro-
ethylene by coal or natural gas and have a significant impact on Chinese energy and chemical industry.

Key words: synthetic glycol; replacement of petro-ethylene by coal; Cl chemical route; invention patent;

catalyst; CO catalytic coupling reaction; industrial raw material
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Tab.1 The quantity of requir CO and H; in conversion of syngas to 1 t certain C1 chemical products

A kg PR/ ke O T R A T

il vk 4 B
CO H, CO H, Iy CO H,
BRI 2 R 919. 03 131. 15 950 133 62 2 4
A I 875. 00 125. 00 32 1 2
AR A R R 933. 33 66. 66 60 2 2
B B T ik 1823.31 227.91 16 3 3
CO -+ 2H, — CH,OH an e, R, BN B R 2 A = i,

B T RN
3CO+3H, — CH; — O —CH; + CO, (12)
AR T 5 B IR B X
CH; OH + CO—— CH; COOH (13)
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S BN AR 5 B TR B2 AR AT LE L BTy AE 10 &
IR AR 2 | JRURH LA A AR A .
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B, B Hy WA G M B 1. 049 2%, G
A T A JBURMA 2 A 2 B 2 TR
BRI AR L B g V7 20, RO HETR A4
ARG WL BEIUR L B LR,

F2 AERSERItZZEBES5&M 1 tHitF-R
EEM COM N, EiREZIE
Tab.2 The ratio of the theoretical required quantities
of CO and H, for synthesizing 1 t glycol to that
for synthesizing 1 t other products

pogidt7] cO H,
O/ BETR 0.984 7 1.875 2
R/ 1.050 3 1.049 2

L W 0.504 0 0.579 8

[t AR 2 3010 B, A A T 5
CO M H, &G WML Bk 2 5, HER ST
AUz ., IR AR A CO, AR B FE 2 Il Wi A1)
FL AN — R IR N 2%, iR 5 R IR E RO, B F
NAZSIREE. ™ %% 5 it i IR RIS ] 2
e, AL kSRR NS Y. BRI
A BT SR SR 25 1] R T s an i, (B4 05 A

4.2 EFHEMEE
AT L FBAR MBCEAEAL R, 223 300 t/a
PRI S50, TG 1t £ T, EE Y RLRIRE
BIHAEINER 3 .
R3I AR 1t ZZERAYBTIRETRER
Tab.3 The consumption of materials and energy

in synthesizing 1 t glycol
2R Kot

CO/kg 950(=98"%)
H, /kg 133C=99"%)
CH;0OH/kg 102299 %)
NO/kg 0.5(=98"%)
0, /kg 110(=93v%)
1, /kWh 1100
#14/ke 4 000
Bt ke 330
JEAE 23 /m? BRIEIRES) 50

Hr, CO ML Fr & 2 950 ke, L BB E
919. 03 kg ZIHFE 3. 370% (£ 30. 97 kg). EZJHMA
AL RN RA CT R R b & 4R R W A AR
N Ar,CH) X AMHECH 78 11 2% 3. H 3038 43 1
HERLH) CO PrkhaT LAk AR H IR 43 125 22 45 2503 10
Wl B e R R B, T H, 430 R4 T P G 2R
Pl I e TN U =T I | A= a7/ N s S D
FEM H, ZART CO.

M5 3 A =B YR A BE IR TE REFE A, T LATH
U, 70 e K 7 e T — > 20 TG /AR AR Z T T
oW 21 A2 005 20 TR B AR PR AR R A A
4 500~6 0007T/ M, & 4=7 0007T /i, HS 5 A =>16
{CTCAERNE 2 4~6 4478, 477 50 T ZEET.
J7RH Y 40 1270 AE R L 10~ 15 {470, L8R
T A D,

O AR IS BRI AU IR ICEOR Y 20 J7 MR 2 )T AR 29 21 45T, B E AT R L BAE R B IL

A 15. 3427, RN EAL 8. 94 4270, BEFTULATF A 40. 89%.
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5 EERARER

CL) AREAR KRR RUZ TR A Tk R A,
IS AR EE

H it A5 B & X i AR, AR = DL 4l CO L 4l
H, .2l NO. 4l O, FkEE A R HF 4l CO.46 NO
SERAR R, ME LA L A T 4Rk F Tl CO,
Tl NO, Talk Hy , Tl O, Tl B2 A Rk 17
K AH BN T B AR R A N AR IR
TS A A A R R ) BRI L R B AIG AL 7
AFI AR F A3 T A5 R IR R R
SRS

(D) AR DS Rk = 2 Fh
BT JERE

TR g 2 —Fh R EAL T sUR A R el &, )32 T
FHilzy AR A2 ek B LA . a2
RSN, R ER K AT A e R (X 15) VAR T AR
PRI E e (2R 16) %%, [Al Bt Al LU 4 72 2
AR B A 24k T S 2 B g (a2
B ZIERR . LR . 2 AT IF B IR AR A
T EHEARMS v A shibit g kw A 7=, Bl — MR
PN TP |4 Y8 L e | i | | R L B A S RN U B2
TrAE 25k 5.

B IR -
2CO+1/20, +2ROH — (COOR), + H,0
Q)
IR AR LI
(COOR); +4H,O—> (COOH), « 2H,0+ 2ROH
a5
S B P
(COOR), +2NH, —> (CONH,). + 2ROH
(16)
TN 2 BRI -
(COOR), +2H; —> HOCH,COOR + ROH
an
IK el R -
HOCH,COOR + H,0—>
HOCH,COOH + ROH a1

D AFAPLBG IR LG H AL R IEBE
TR 2R

AT EHAR AR Tl Uk BE T A2 7 BT
TEA R RARA B AR 7 R g A7, AT
FEIFI A A RIS COLNO B85 CHn 5 il U 15t

i COBEME T RA . EM R  EH Al
RBRVBEAEMER BEN R MR TALES
A5y W LR VR 2224 W o 3kl 12 3 ) B
SLHERESY CO BERERFT B 7840 T AT SE B¢
TR A LR A R 2 BB JE T 298 =0, 3% 78
SRR TGS R L s/ BE VR IR 9% LR SRR TS Y LK
e NI AF PRI R R 45 1, A E 22 0 AL S5 i vl 7
Ed S N

(V) ARFEASE EIF BRI 2B

A BFE R TR K T160 °C 440 F#E4T
B 5 BRI N U 2 B AE IR AR F210 “C 4
PR HEAT B A RN A AT ISR L A 2 02
IR el b= 2 R AR M L REFE R RREAIG, e A
IEREIR AT LA =)

AR T = B AR , AL e R R 5 s
e AR b s TR A R BRVE A L, R A= 1 ¢ 7
PR AIE 2 1 BRI 70 kg HAE, IEAT IS KB
FE L RATT RS 40 % LA L.

ARFEA T = RR , FBLA FHH RRARNIEAH L,
R 1 R T E 1 o BN 1.1 ¢ B GX T
HHES T REAE L) , BEFE R R FEAL, 7= b o7 4
Al T A B A 2t B4 T AR A,

R, AR AR 430 T2 BR R REAIR, e A & 9
AL H S A 7, SR B OE R SR BB TR T 27
Pl

(V) AREASEEIE G2 T

FEARFEAR D B, T4 RN JFE COL H, FIEE
FER IR ; 50 A B NO SR dL 2 15
P ST A R TSR R DACHE PR, L AT 426 1) 45 b
D CONO B & H IR a5 7=k,

(VD AT A G A8 I s e R TR
FRife

AT EAERPEK AR E E LA R
AR Az ki ek A 2 R R B I K 5 O R R NO
SR MBI T AR T SR B 1) = 1 2 i IR
T2K S LA SHETUR N R SAE T W 75 Y A 855 A 1 st
B TR K, SRR T2k K&k
A B, X 58 T

ARTEHARER  th T2 RAH TR, B
SREEA A= B T, COLNO FEESS ARG 3 1] i
FIA AR Tl ot A i 3 R WS (N, L Ar, CHL
CO,) Bl f2 1o & S5 AMHETC T, 25 TR e s 2 343 CO
SR XER AT CO WY B B AT B 3 56 5 b ik be
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“RMEAR ARG i T AR L B e Rt 9

IR R KR B R G E A L CO Rk AL %
IRBE R s Y.

BRILLASN , AR F ARAR A7 oAt A7 55 0 o 0] 1 HE
TR AR AR S R AT SR 55 7 A A G
SR MR TARRbRIEER,

DL S AR R 8 AT A WEIRBE A AT 25
AR, BEACIFE )AKRERE, BE W 8k 88 N 2B =" 1)
A CLALT R, WL, AT ZHARREEY
At C1 AL T AT Z R R 7 1.

6 EZREISMREZE

6.1 KREm=

B, A ISR aA R e r= 2 8,
AT 1t CZFEMY THRE 2.5 « AW, IR BT
A FH IR L2 20007 Wil 2, B R 3 3
TRE AW LI E L AR, A T HRA
TMECER A 2 F BT & BT — AN 4F 725 500 7 W L
LHVBIR R PR L P B L 2 000/27T. IXIB AR
B RHUASE =LA , g fe B el it 2R 04 & — B =
SRR A1 7 20 AR 3k S AN LA T
WAg R LR 25 2 BN A8 w5 SR () v ik s IR KA B
T4 BT A SR 20— BEER LA R SR Y Bl 5l
JEITHT, Ak [ R 2 U AL £ R fEE R R e K
JEARE BT,

KEAEERFT/NEG A, X il 3% H
AIALRE AR PO A= 7= & S A 1 8 R BTk, (X £
Ak BB — 2L P RS AN REFE S 1 ARAE , 4l
RS2 R AN 20, AFART] LIAE X L rf/NG il sl
JREWTNA, ARG RE A EE R
CREEBA B9 COLNO WD fF A S5, 104 L
R IR BE L AR AR , SCRE IR A = R R I | F R
M % AL TR B A A A DABUAS
KLU P 2 D5 302 BRI il JFOR B 25 2 L) 4k
S R 1) TR =) T

FUHFEAR 5~10 4FP, Bl LIS HE R J5ORL 4T
FE 20 IR 50 J5 MEELAR 2 U EE TR A AR
7 FE S A RS 50 TR AR A e R AR
SARBAM OIS RS B T /L, B —
B RBH =R, AL 7= K 4 W L 1 AT
Y B, BESC I AR s AR S A T B
B E G H AR, BOR R B TR A
il & U sl R bl SN EZ v T I E
25885, AR E C1 AL TR B tH 5 502 7K S A iz

A UK.
6.2 RE

BTRECEMAHERE A /a R
TR A H AR AR T
YEC L IEHEE , O 7T LA B4 1 48 U A i AL
SR, N AR AR TR S AR R 22 2V 2 A6
BT TARASUR AR i 4521, E 2 KA —E 1)l
feZe k. St T IS B UG H 45 06l AL A AS
W b3k, LR R TR L DAy R A il B R D Y
P, WA LR S e HBE. it 3
AT LASR WA T R B 22

(1) BEEXIHARB AL AR
XANIE 19 K R SN2 4 L e AT
WA Z M A RV 7= 4 R T BB ST
BRIV 1 IR G i Ak T BRI R A L0 N
JEORH £ BT O AR BRI SN OB SR H
AEARIAT L WA LA AT DA 0 LI T

(I —LELHIEE " ENT) 2%
A TR RN/ INAE 77 RIS, i 3 [l (L 55 A5 BIR 1) 7 91k
LI BEIRARIN T 0 SR AN 42 T 2 Tl A= 7, K
TEFRIIRE R L, Ay R e [l S BR[Oy
el PR BT AR B B A A RR A A SRl Tk,
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