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Abstract

The intramolecular and intermolecular hydrogen bond interaction of chitin makes chitin form a
highly crystalline ordered structure of microfibrils, which makes chitin itself difficult to dissolve
and difficult to deacetylate. In this paper, the NaOH/urea mixed solution was used to dissolve chi-
tin at low temperature, and then it was precipitated to change its condensed structure, and then
deacetylation reaction was carried out. The effects of NaOH/urea weight ratio on the solubility of
chitin and NaOH concentration on deacetylation were studied. The structural properties of chitin
after dissolution-precipitation treatment were analyzed by FTIR, SEM, XRD and TG. The results
show that the NaOH/urea = 12/6(w/w) mixed solution has the best dissolution effect and the solu-
bility is 90%. The original microfibrous ordered structure of chitin after dissolution-precipitation
treatment is destroyed, and it has an amorphous state and the accessibility of acetylamine group
becomes large. When the NaOH concentration is lowered to 50 wt%, the same degree of deacetyla-
tion with 60 wt% of the chitin raw powder is obtained.

Keywords

Chitin, Deacetylation, Dissolution in Low Temperature, High Accessibility

] K X R T 3R B O BRSUR IR N A 4R

* & K\FL Kk o & o, w o mv

R, MRRPES TR, Ll
R R AR IR A, IR F#

Email: ‘sunbin@dhu.edu.cn

SERER

SCES| s, SKRUIEE, BROL, AL, NIRRT RN R SRR QR R mMAIRD]. B RE, 2019, 9(1): 1-8.
DOI: 10.12677/bp.2019.91001


http://www.hanspub.org/journal/bp
https://doi.org/10.12677/bp.2019.91001
https://doi.org/10.12677/bp.2019.91001
http://www.hanspub.org

Ly

Woks . 201942 H3H: FHEM: 20199F2H26H: KA AHM: 20194E3H4H

B

HRRN>THES TREEBHEEREFREERMTEMNROBELSRERFEH, SBFREES
MM Z.BE . AICCANaOH/ RERBEEBIEANBHKE THARFRER, BRELUR, ITHEREEMN,
RGBT Z Bk BL. BFFT T NaOH/ureafit Hbxf B 55 R VAR E S NaOHIR FE Xt it Z Bk R RL IS R, SR
FTIR. SEM. XRD. TGRAE/HT T AR - VISR E)E B R RS HWERE. 43K, NaOH/urea =
12/6(w/W)IBEERIBEN R BE, BWRETIXI0%. B - TRELAEENPERES WM RE
FEMBRR, EXERSHZBRET RET K. NaOHKERKES0 wtohf BISEEH60 wtY%ih
HRSRERFAENBZEBE, #E8RERE.
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s EE R 78 WRRURAR 52 5077 SR S R R I, SRRz Hal i, REFERIRARZE
W, R R EEN A ER 1], RREREF RN OB =Y. W %3 K7e sl U7 (8 hn T %
AREE R, GOE[2]. BER[3] [4]. WER[SIAEKLTSE[6]. XEEHPRIFT T A B 240K, SIS 2543
L W TR O A7,

RAR P52 R G52 e HE DI 5 (1 45 DX R HES T 7 1 TG 28 TR X SSAEHEBI T A, st 2 U 5E R 45 i
DXAE =42 [a) A2 B BRI HES, T DX 2 Fh R (R 20 B4 JE R 6 f A AH
QLT (8], H AR ZR 10 F N5 43 IR0 SUEE AR ELAE P A Y 5 30 0 RO 2T 4 R P v JEE 5 A 3 45040
X FHF FFME LU ] % 5 R . RS SR R TR NaOH WA mil FILRR 2Bk 1. (2
f&, HTFSRRNEL LM, BRI KRN, B OH-AR G A S| 2Tkt 150 LM vk
FAE. WA L.

24 N1k, R D BRI LA 52 2% [9], B4 LiCUDMAc. CaCl,/CH;0H. & Tk, /S
SRR, /PR o R SRR SRIT R I R G A SLE LI N FEMRIR R, W55 P ) NaOH
Hl urea N FHRAFE K G, KEWBIR T H 3 K THER A 10 FIRMER 1, 52T IA
o n, SEYIREKEMEERER RS T LEEE REA YN S 8UF 7 RIEMAEE R F[10]
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2. SR PME S
2.1. #R5R5

P E, SR, WildmZa AR NaOH, sr#ral, [Ezh; JRZ, 4bral, EZ.
2.2, LG HF

ARG VKFE: DW-60W108, WiilFEmHIARH AR A Wik4s: DF-101S, Wi 1R FHEA
FRAT]; AR FESS: S-4800, HITACHI; Z4MEIE{X: Nicolet6700, ZEEFEER K /REIF; X Gk
f75H%: D8, Bruke.
2.3. SEWGE

2.3.1. NaOH/urea JE &R HAREEE

Bic B — RGN S ] 8:4:88. 10:5:85. 12:6:82. 14:7:79. 16:8:76 ff] NaOH/urea/water ¥, &
TR VK FE—40C TR 2 UKAR . FREUS B VICIRIRIA R 97 ¢, N 3 g R EMAR, ZiR T2 0
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23.2. BARERRRNHE
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HsC

Figure 1. Chemical equation of chitin deacetylation
1. BRZERIBRNHEER[12)]
2.4. BRER
VB AR TP R AR 58 TR I B FT TN LS TR A, 72 40°C R T8, FREIC A Wo

3-W

Solubility = x100%

2.5. BT BB

KB ER R, BT B TR 60°CT . RALA KBr & Ellik, % & 347 FEl 4000~400
em ', FEEVRE 32 WK, B 4 em ' DD A ZBEIE S Ajseo/Ansrs & 1560 AT 2875 em ! WIS 3 FE EL A 11].
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2.6. XRD 1

B AW AR A, BT IS TRA T 60°C T, RAK AR X SHERATHECR AT 4k 1 25 S g . R
ZAF: HIHE, IR 40kV, R 200 mA, FAHETER 5°~60°.
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Kl 2 9 H S 3R RV R T —40 C TR BRI K SEPI IR 4 B 58 30 AR AT TR 5 I TICIRBRROR & )5, A
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Retg it —DHIS. FTWIH SRR Tl AE, MR HE Maity, ik, B2MERS TR EN T
R FHREBR, SR R ARG b, R ST R IV . NaOH/urea i & C U X HE 52 3RV R
I 3 BT~ , NaOH/urea = 12/6(w/w) ¥ il SUR B I, ERRFERTIE 90%, UL 20 Vi FE S 38 K ik
/N, RUONBE#E NaOH. urea V)it LUBIIIE N, VREVERIK SR, WA KA T/KEKKIER Jit—2Hl
59, ITWIH R R FRIERE, ORGSR, SRIEMH R IIE N,

Figure 2. The photo of the dissolution process of chitin in low temperature
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Figure 3. Effect of NaOH and Urea weight ratio on the dissolu-
tion of chitin

3. NaOH #0 Urea [RE L I3 & H R RAVELIN

N TR NaOH/urea IRV AR FENT 58 2 G5/ RS2, 20 AP 6 40 4 B 56 2 0 Rl AT )i 1 32 [
Ak, WE 4 i, RACFEFFER AR FTIR B &, 3445 cm™' AL 58155 BT H 58 R -OH IR3h L A B
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1560 cm™" AbfA 06 A2 B A% 1145, 1310 cm ™' 4024 C-N #2530, 7€ 58 KUK R (NaOH/Urea = 12/6)41.4Mi
B, 1560 cm ™' AbBEE 1 3% H5 A0 1310 em ™' AbIg 2%, ROMARIR R, NaOH Al Urea Y& VR 4135 T ik
a0, KEWEAF TR D T8 E 2B EIE(-NHCOCH;). 3 (-OM)FEFIAMH BAF T, BN EA 121 1A]
SUREH, HXBmEmEsE, IWmEEEFRRRS FRAR, ERERGERY, HRREMRER
B/ R FIE I [10] [11].
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Figure 4. FTIR spectrum of chitin powder and chitin solution
E 4. R AP TR FAMK(NaOH/Urea = 12/6) FTIR 1&[E]
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K] 5(a)MTE] 5(c) 7 N 52 3B AR FNE A - DUiE e e = seifr . Bl 5(b) (BORfEEL 2k A2 10k)
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Js, A TRIFLIR g A J5 B R B2 o TR B T IR 1 (R 45 i 45 00 5 B0 50 AR 5 RV R T it T
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5, BHREA RIBUE ARG, X R\ - DU H R BRI ] ) AR K.

Figure 5. Photo and SEM image of chitin powder after dissolution-precipitation
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Figure 6. XRD pattern of chitin powder and precipitated chitin
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Figure 7. XRD pattern of chitin powder and precipitated chitin
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Figure 8. Effect of alkali concentration on degree of deacetylation
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