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, 1 000~ 3 000 p) ,
H,0, > 10 000 , > 5000
, 1000 ) , <5000 H.0,
74.55% 88.81% , H>02
) .
Table 1 Effect of reaction condiions on molecular weight of lignin after oxidation
NaOH (%) 0, (MPa (C) Mw (%)
test No. NaOH dosage Ozpressure temperature <3000 3000~ 5000 5000~ 10000 > 10000
1 267 0.38 120 8l. 62 8.55 5.6l 4.23
2 133 0.2 70 68. 36 6.19 10.36 15.09
{ 267 0.38 120 85. 98 7.36 2.8 3.80
3 133 0.2 70 7. 15 12. 66 7.01 4.18

12 H,0,,1 2 100% H,0,;NaOH H,0, ; 2h
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BAME S EOY 2 Table 2 Effect of reaction condiions on the content of
,2 1 , acid- soluble lignin of lignin after oxidation
( + )/ (%) /( + ) (%)
2 2
i acid soluble and insoluble add soluble lignin/ acid
H20p M lignit/ lignin dter acidation soluble and msoluble lignin
, o 79.93 10. 05
H,0, 1 1 .6 35.9
2
2 76.0 18.4
’ { 43.3 67.3
79. 93% 3 5.5 44.8
43. 3%, H,0, 69. 6% * 0
10. 05% 67. 3%,
H202 35. 9% 2 H202 R
,H20
2.1.3 AR AR F AR @K R 3
3 2 2’ Table 3  Effect of reaction condition on surface tension
2
1 % of lignin after oxidation
H,0, (%) surface tension( mN/ m)
, lignin concn. 0 1 2 { 2
4 ’ 2 0.5 5.8 58.9 56.6 56.6 54.1
) 51.8 51.5 49.1 48.9 45.4
15% 4.7 45.5 43.7 43.9 41.8
’ 46.8 4.0 40.4 40.7  39.8
2
2
2.2
2.2.1 ARAREFMHMARKRE ST REN A 4 , 3456
: : (5 6)
> 10 000 ,> 3000 s
4 *
Table 4 Effect of reaction condiions on molecular weight of lignin after oxidation
NaOH (%) Mw(%)
test No. NaOH dosage < 3000 3 000~ 5000 5 000~ 10 000 > 10 000
3 60 61.17 6.55 9.38 22.90
4 30 65.49 6.33 11.20 16. 98
5 10 55.72 6. 82 11.20 26.26
6 5 58.95 6. 05 8.2 26. 98
3 60 68.32 8 44 8. 74 14. 49
4 30 71.02 7.45 7.91 13. 61
3 10 54.81 802 9.5 27. 63
6 5 56.01 5.12 8.4 30. 43
* 3~ 6 H,0,3 ~6 10% H,0,; 0, 0.4 MPa; 110 C; 2h
H>0, . > 10 000

, 5 6 , H20:2 6 6 ,> 10 000
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Ié\jk}ﬁ—? &2 Table 5 Effect of reaction conditions on the contents of
, 5 , acid-soluble lignin of lignin after oxidation
3 45 6 ( + ) (%) /( + ) (%)
it acid soluble and insoluble add soluble ligin/ acid
, O fignind lignin dfter acidation soluble ad insoluble lignin
0 79.93 10. 05
33 44 55 66’ 3 71.13 18.1
’ 4 .2 17.97
? 5 73.5 12.25
, H20:2 6 4.6 11.9
3 70.73 20. 36
4 6.8 20.8
’ ’ 5 76.27 11.2
6 74. 87 12.2
OF Oz HOO
pH , pH ,
pH , OB O HOO~™ s
2.2.3 33 6AHTARRKAEZREL B4 7 oI
AKX ASTHT L 1 , 3 =
w 3
2 2 E‘F‘\ .
0.51 1.08 0. 38 mmol/ g"i N X I
g, 32.28% 68. 35% 24. 05% ng"’ 1 b § § \\
43.40% 26.81% 52 B N Y AR
u . N n -
77% 3 , 0 3’ 6
3 EE%# (OCHRAEE)
1 336
’ Fig. 1 Change of phenolic—OH, —COOH and
) —OCH 3 contents of oxidized lignin
wih reaction conditions
3

0.51 1. 17 0.42 mmol/ g CO®¥2Zphenolic hydroxgl: B¥Hcarboxyl:
W F4E Enethoxy group
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Table 6 Effect of reaction condition on surface tension

of lignin after oxidaton

, H>0,
4 (%) surface tension(mN/ m)
’ lignnconn. 0 3 4 5 6 3 4 5 ¢
, < 3 000 65.49%, 0.5 5.8 52.4 50.5 53.5 3.2 47.7 49.2 540 56.6
> 10 000 16. 98% 1 51.8 47.9 463 51.2 528 43.8 452 50.3 53.0
3 . H0, , 2 487 & 443 480 49.5 39.9 4.7 49.4 50.4
4 46,8 4.8 4.1 45.5 47.2 38.8 40.5 47.3 48.4
, H
02 (56 , H202
3
3.1 (60%,30%) s H>0,
> 10 000 , (10% ,5%) , 0,/
H202 >
3.2 " R
60% H>0, ,
3.3 (60% 30%) , H»0,
60% H>0, 10% 4%

46. 8 mN/ m 38. 8 mN/m

[ 1]HOWARD J, STIRLING M. Sacrificial agents for enhanced oil recovery[ P \ ). U S Patent: 4 713 185, 1987.

[ 2] DILLING P. Sulfonation of lignins[ P] .U S Patent: 5 049 661, 1991.

[ 3]MORROW L R. Enhanced oil recovery using alkylated, sulfonated, oxidized lignin surfactants[ P].U S Patent: 5 094
295, 1991.

[4]MEISTER J J. Water soluble graft copolymers of lignin, methods of making the same and used therefore[ P]. U S
Patent: 4 931 527, 1990.

[ SJNAAE D G, DAVIS C A. Enhanced oil recovery using oil sulfonates from lignin and benzyl alcohol[ P]. U S Patent: 5
095 986, 1986.

[ 6] , . (M]. - , 185.

[ 77TONG G L.The oxidation reacton during oxyger alkaline delignification[ D \ ). Ph Dr Dissertation University of
Tokyo, 1999. 88-89.



54 21

OXIDATIVE DEGRADATION CHARACTERISTICS OF THE
PRODUCTS OF WHEAT STRAW ALKALINE LIGNIN

REN Cheng xia, LI Zhongzheng

( College of Chemical Engineering, Narjing Forestry Unwersity, Najing 210037, China)

Abstract:This paper discussed the change of molecular weight, content of acid soluble lignin, content of phenolic—
OH, —COOH and —OCH3, surface activiy of the oxidative degradation products ohtained from wheat straw alkaline
lignin under different oxidization conditions. It indicated that when alkaline dosage is high, for example, 60% and 30% ,
the molecular weight polydispersities of oxidized lignin are low. The content of component with molecular weight higher
than 10 000 decreases after the addition of H205. However, when alkaline dosage is low, for example, 10% and 5% the
polydispersities are high. It indicated that alkalinity has a great influence on lignin oxidation when 02/H203 is used as ox
idizing agents. As to acid soluble lignin content, the same rule plays, oxidative degradation of lignin results in increase of
phenolic hydroxyl, and decrease of carboxyl and methoxyl contents. The surface tensions of oxidized lignin solution de-
crease very much at high alkaline dosage( 60% ,30% ), and decreases further after addition of H20,. Under condition of
alkaline dosage 60% , HyO dosage 10% , the surface tension of 4% oxidized lignin solution decerases from the original

46.8 mN/m to 38. 8 mN/m.
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