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Structural Changes of Lignins Caused by Oxidative Ammonolysis

LIN, Lu” ZHOU, Xian-Tao ZHAO, De-Sheng QIU, Yu-Gui
( State Key Laboratory of Pulp and Paper Engineering, College of Environment and Paper Engineering ,
South China University of Technology, Guangzhou 510640)

Abstract Nitrogen-modified lignins was produced from the reaction of ammonia and lignins under proper
conditions. *C and 'H->C 2D-NMR HMQC spectroscopy was applied to detect the changes of lignin molecule
during oxidative ammonolysis. Results showed that fragmentation of lignins molecule was highly drastic during
oxidative ammonolysis. Probably oxidative modifications of moieties on the surface of lignin molecule (such as
formation of CHO and COOH from CH; or CH,) took place. Then nitrogen was incorporated into the lignin.
However, no obvious changes was found in the highly-condensed lignin inner structures.
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1 #EEFE

1.1 KEMNAL

#x B ( Triticium aestivum ) T. 2 K & ( Technical
lignin, TL)#ift#% Chen'” B9 5,1 g LEKRRB®E
T 25 mL &K% - K (9/1, V/V),4000 r/min B
4 30 min, BLOWE 1: 10 F 2B, BLO0ERE,
T H 25 mL Z B 25 mL n-TEEAErPBEE THER T
BT, TS0 CEETRBEESTHRE, HE
BFKME2K,BHTHREET S0 CEE TR 48
h, 183 2k AR FE (PTL, purified technical lignin) , i1 &
BEHLFET UL P05 ETRFM T2 .
1.2 AEHELRM

REME R B TE 300 mL Parr K 8% P17 .
1 g #ifk KRE¥ETF 50 mL 0.8 mmol/L # NH,OH 5 #
PEZREZGFTHREALSED 1.2 MPa G I
HREFARIBERE, M AMESRENFHEY
15 min. R M5 WG, RN 28 AGEFE KT PR H B =
B.ORNYESRAMEHETRE,50 CEESTH
B h BREEAARR, HEBRAEEETU PO /ET
BN TR,
1.3 BC F#'H-C 2D-NMR HMQC 4> #f

KRB A RE T DMSO-dg 57| 100 mg/0.75
mL BRI  , > C-NMR T Bruker Avance 300 MHz % B
FEHR X b # 47, & 939 % 30 720; 'H-B C 2D-NMR
HMQC 7 Bruker Avance 500 MHz #% % 3t 3% 1% b i
77, Bk vh Z Bl B IR A B 1R A 1078 o, Bk v E & B E]
1.5 s, 7€ SGI INDY HEHL TAEW EiE1T XWIN NMR
B HAE .

2 H£R5WiE

RERSGFREEFRKATES p4-0 %5 &
BERK, B 1 RELEHETHAER. LLBEAE
SFEAMEARIRTERKEC NMR BT IE H
(B 2), th¥N# 8¢ 56.5 ALK OCH; {5 S ikt
BURNERFHRE, BR RN RS R EBILK
FREZEH AR . 8:60.1 & 8-4-0 M L# y-C,
8¢ T2.3% B-4-0 45 B a-C,0.84.7T R p-4-0 4
- B-C, X {5 SEA 55, R R MR+
B4-O0 G MT ETHEM2C6-CH &
104.5 . KW HTT EFEFR 1-C B 8¢ 107. 3. FAIA
B 2-CH 8¢ 111.6, MEIAREM 5-CHY 8¢ 114.7,
WEIAREL 6-CH 6c119.4. MAIAKE F 3-CH) &¢

147.1 FETEEE 3-C/5-C L 8¢ 152.1 5 E#
HXBAORE, XTTREREE TENKEW BT
BERRETHHEN.0c122.6~126.7 RE TTELE
¥ L& 1-C B 2/6-C, 8¢ 161.4 ~ 167.8 B H EBE T
FEAEER v-C, XEFSHREBE . BRI A
ROFHBIM C=0(kHE CHO)F COO(kH
COOH)E5 (8¢ 171.1~182.1), B E L & B 2 —
MR ER N, FE SRR NI, A it, B8
RUe, RMRIEM AR FEWNNER R RE.
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Figure 1 Structure unit of lignin macromolecule and the order

of carbon atom in aromatic ring
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Figure 2 1*C NMR spectroscopy of lignin macromolecule before
(A) and after (B) oxidative ammonolysis

5BC NMR M H 3, KB KA T AR E L&
C—H & HF A 'H-C 2D-NMR HMQC {5 &% Fr & #
(& 3) BERER, RNATE AR RS FHEEIE
MU, AL, FERXENEESRIOBE, BIE
8¢/8x 110.8 ~ 111.4/7.0 ~ 7.4, 6c/8y 115.0 ~
115.3/6.7~6.9 # 8/, 118.5~120.2/6.8 ~ 6.9,
SRIRETHERF 2-C/6-CARAREPH 2-C,5-
C 1 6-C, T 8¢/ 0y 106.3/6.7, 8c¢/8y 112/7.4, 8o/
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C,—Cp BB IWIBUE BL; XM AR R AKA
PLEE R A Z W B AL R B P g 30 R F 8-0-
AW B BEMBREERFHES 71.0~71.5/
4.1~4.7,84.5~85.5/4.2~4.6 M 60/3.3~3.58
EWET .S, ] BB 7EHE B I X S B E A
k.7 8c/85 100 ~ 175/0.5 ~ 2.5 KB LA & 8¢/ 0n
0~175/5.5~5.6 NiBfE 5B H T AILEEMR M
B, 00/ 04 116/6.6 ~ 6.9 MK MNBES .4-
C N BUR R B XT 5-C AL F8 B R A b 1-C A2 B R BE
BERBE; RN 6c/6y 127~131/6.9~7.7 15
BEURMNATHBRAES XWEBEHTHFEAEH
WK R RN R R — BRI R .
% 4h,'H-2C 2D-NMR HMQC % E R B R, K€
FRBRAAAR o R, BTREEALERLK
Mg REH, KBRS FREER R4 T /LB,
In— Wik CH, 9 84k BB B CHO 5% COOH,
RIES NBBP MY S E RBEES , ERR A
MRERAHSEHREHBHEL.
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Figure 3 'H-C 2D-NMR HMQC spectroscopy of lignin
macromolecule before (A;,3) and after (B;,3) oxidative

ammonolysis
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