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N, N-Dialkylated Chitosan Made by Catalytic
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Abstract; Sodium dodecyl sulfonate was used as the phase transfer agent to react lauraldehyde with chitosan
to generate schiff base. Then N, N-dialkyl chitosan derivatives were prepared by palladium carbon (Pd/C) cat-
alytic hydrogenation reduction of schiff base. The effects of catalytic hydrogenation reaction time, reaction
temperature, Pd/C catalyst dosage on the degree of alkylation substitution were studied. The products were
characterized by elemental analysis, infrared spectroscopy and ' H NMR spectroscopy. Orthogonal experiment
results show that the best catalytic hydrogenation reaction conditions for the catalytic hydrogenation prepara-
tion of N, N-dialkyl chitosan are: reaction time 24 h , reaction temperature 30 C, Pd/C catalyst 1% of the to-
tal amount of chitosan. And the alkylation degree of N, N-dialkyl chitosan is 189 %.

Keywords: chitosan; catalytic hydrogenation; alkylation; palladium carbon catalyst

N-He BE AL Bt J2 7 S (CS) PR FE B IR 2 — 38 5 T2 e i 5 ) 32 mT DA e 2 7 OB £ /K
A LI TR FP P . N b i A O e SR A (LI A P BB i v o i EL b i I B 1) 2R T VR L e R B
Bl SRy 2 KB 43 18 TT L T e SR It 22 1 R TR PR AR L DR TR T 2 M A A T R A

WmBEH: 2019-03-12

BEMES: ZHEW62) T E8Z L AR, EZMNFIEE S 4T MBI, E-mail: mcli@hqu. edu. cn.

BEEWH: WEEAWESH LR REEIINHE201522); EHE AR EREWITH (2016]01234) ; M4 K240
5 HE BRI 7 2k 4 BE Bh 35 H (17013081026)




%5 3 EARL A AR AR SR R N N-XUGE R L 58 R 351

TE R AL 78 TROBI A 8 3 b 5 A I oK S AT o 5 18 U P e SRR 2R 9 T LA A A58 L T BUJBOR T M 24
WV B R X ST BT AL S B A T DA — 25 B 2 58 SO A 1 R M 2 ) A R
FI AT » N-Joe 5 A0 70 SR 14 i 28 32 5 R JHBR I e A0 7°c 3R WS 8 74 K el » 43 1 48 21 Ol 21 i L
B EE I A AL X C=N AT I8 . (2 R T A 938 i C= N A 7E Bl S Ak 90 T K L A
7o 38 i AR R AR DR Y U R A A R BB A i L O EL 5w SROBE R I A AR PG K R Y SV SR A 5 TR
ZRAF T BEAT - 22 A A U I O B R T R Y RO AR AR Y p LR DT A B Uk P R R
I XA AT T A A 5 AL S A Ik DR A Ak 4R AR ) 5L 5 T Tl A ™ A I T A 52 SR
AL S AR J5US N A A R 32 A A B BT AR o P/ C AR R T R R R A
PEFNES R Z5 AT T B REIS B M AL ROR L 22 T A L S e S (AR S R C= N i
JEUB N, HA A L AR T AR SR A b S R 4 O A B8 R L A AR IR A N N-XU e A e SR b
(DLCS) s 885 » U IE SR 56 v o 2R G0 50 4 AL AL B i 18] L Sz B i B2 K% P/ C AR 78] AT e N N-3L
- obe A T SR e R RO CRE A B .

1 WIS

1.1 SEIH#

FERME (M, =50 ku, 52 B WL R (DD) 2y 89 %0 Wi VL4 T 3R 17 M 2% A4 Wy H R A BRA 7D 5 A B ik
(L ARA RN & F TARTEAFD s+ 20 FE 8 iR B (SDS. g B hr T A b BB B A PR ED
LB AR AL R (PA/C i3 800 5 %6 BEVE 48 79 22 111 3 BB AR B A PR ZS | 5 &0 i e 4 R 1) 7l Al
AU BR 2 R 5 HAth 350 24 A i B o3 A A
1.2 (&FiR&E

Vario MICRO cube B5G % 73 7 4% (£ [ Elementar 2% ) ; 1S50 % {d B 48 6 21 4h ol 315 A (32 [
Nicolet A H]) ; Avancelll 500 % wf 48 I %4 (£ E Bruker 24 7)) ; DTG-60H B EE & 4 XL (H 4
Shimadzu A #)).
1.3 N,N-W+Z= RAEH B &

Pt ﬁm%ﬁ%@a’fﬁ]jﬂﬁ%@ o A T R 5 SRR S 0L A BV R B8 5 P/ C ik R L AR Sk

W R A N N-XU e B Al 7e SO0 il 45 B 2 an 18 1 .

CH0H, S e CHy(CHy),,CHO [ CH,0H, CH,0H,,
~sps
on &

OH n
(CHZ)I()
Ch,
H, Pd/C
CH,OH
CH OHO CH,OH 1) 1) CHy(CH,),CHO cH OHO
(2) QH, PUC
n OH
C CH
Hs (CH )1((CH2)10 (C{'{z)lu
CH ch, CH,

Bl 1 DLCS iy ifil # B 46
Fig.1 Preparation route of DLCS

PR FH TR 50 5 3632 et A U 1Y 2% P AT A4 fiE TR S A R 1AL RS FKR
B IEAS 2K I3 1 BT 2. Ak S 4k 1 2K 526 25 4 . Tab.1 Orthogonal factor level table

2 R 4 102 e SN AL 50 g SRR s A of catalytic hydrogenation
AR 35 F t/h 0/ C we /%
1 12 30 1

1,61 g BB 100 mL ARFLN B 2% 1 it ik K
WP R RBEEM. FHEE 98 CLnmA AR (Fiig
A A4 I — g A RS AL R SDSL Bk Y 10 h

http: / www, hdxb, hqu. edu. cn

18 45 2
3 24 60 3




352 Rl (A R R O 2019 4

FARG A ZE 30 CLARJE .M 0.016 g Pd/C fEALH] . SE A SN 24 he B DL E#RAR AT A RERE
W R AR ROV S AR E R AT B = R NaOH 8 pH 5 % 55 58 k. H EEDT0E b g L vk o & s
fift IREZE AR LUK N B TUBE - B0 A% N N-BU e e Ab 72 JOBRL™ 9. R ™ 8 B SR8 T 2 PR
fit T AL WAL IR = .40 CHAE TR EHEE.

2 AL EA Y R A&

Tab. 2 Conditions for catalytic hydrogenation

SR HiE 1 W 2 B 3 HH 4 HiH 5 WH 6 WH 7 WH 8 WH 9
t/h 12 12 12 18 18 18 24 24 24
6/C 30 45 60 30 45 60 30 45 60

we/ % 1 2 3 1 2 3 1 2 3
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Tab. 3 Elemental analysis and substitution degree of DLCS

HH wN)/% w(©/% wH)/% DD/%  DS/% ||HH wN)/% w(©/% wH)/% DD/%  DS/%
CS 7.47 40. 25 6.98 85. 69 — 5 2.58 61.97 9.63 — 181
1 2.78 61.54 9. 60 — 163 6 2.63 62.47 9.71 — 179
2 2.77 61.76 9.67 — 164 7 2.54 63.14 9.75 — 189
3 2.73 61.99 9. 67 — 168 8 2.51 62.70 9.83 — 190
4 2.63 61.88 9.73 — 176 9 2.53 62. 90 9.78 — 189
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Tab.5 Elemental analysis and substitution degree of prepared DLLCS under optimal conditions

Wi H w(N)/ %/ % w(C)/ % w(H) /% DD/ % DS/ %
CS 7.47 40. 25 6.98 85. 69 —
DLCS 2.53 62. 81 9,72 — 189
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