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Effect of Catalyst on the Cross-linking of Formaldehyde Vapor
with Cellulose Model Compounds

HU Yan-hong, WU Shu-hong

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091)

Abstract:  The reaction of cotton fiber and other polysaccharides with formaldehyde vapor under
the catalysis of inorganic salts was studied. It was found that the catalysts kind, concentration and
reaction time played an important role in the vapor phase formylation. The results indicated that
ZnCl, was the most efficient catalysis among the salts ZnCl,, Zr (80,); and Al; (SO,);. There exist-
ed an optimum concentration when ZnCl, was employed, i.e., the highest weight percent gain
(WPG) was obtained at a catalyst content of 8.2X10°.

tion was helpful to increase WPG. Fourier transform infrared spectrometry (FT-IR) and high per-

Meanwhile, extending the reaction dura-

formance liquid chromatography (HPLC) analyses illustrated that cross-linking reaction happened
between formaldehyde and fiber. WPG was less when compared cotton fiber with other cellulose
model compounds, which suggested the cross-linking was related with steric effect and finite zone.
HPLC spectrum of cellobiose proved digestible polysaccharide formation.
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45) . B (Al (SO, » 18H.0, 2rHrdi) MR
# (Zr (SOp); « 4H,O, fL24i]; MBI, MR
BE (L4 EIRMME, &8 (E4R
F) BRARE (g EAEEALEY; U=KF
B (Orird) ERERARNEAGT, EREKEET®
BABKPRAEKEISHFRAOERE, A=ZRAL&
(FeCly, A A ER =R F BT A AN, 2 iR
RBATE, BHITREIHELE.
1.2 EBRFE

2 18 Minato #1 Yusuf® I b B 5k, B 4.5
LWESTRBPEST BERALEYRAS TRESR
B REH -CROEBEAKEY S —ERENELR
BRES, ARTZHEE, WHEENRAYETT
BB, FRAMEBETHEZZ 0.01 MPa 3% 20
min, REMA 2.7 g W=KFEM0.3 g =M1k
BHREY, #EWEAS Smin 5, ¥ LRRRBE
BTFHHEFRM3h,. REERE, EFBEKAEXRS
BEZRGEMITFF RS, MEERKE, URELSY
HIHETSE (WPG) HERNMER.,
1.3 {XNER4HHT

RERO=Y4HHas (FT-IR) B A
3% (HPLO) #fTAH MR, K, 4irKiED
## {8 A Nicoletimpact-410 B {§ 37 M- 2L SF i, ¥
BEESRAARERAEEREN S, SHEHE
400 ~4 000 nm; & /E & A 6 i A sugar-pak-1
(0.65 cmX30 cm) @ik, MIKIERMBIME, HE
0.7 mL/min, i 90 C.
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Tab.1 WPG of cotton fiber without formylation

under different ZnCl, catalyst concentrations

In*t W FWE / (mol » g~1)

HEX /%

4.03X10°°%
5.14X1075
7.42X1075
7.94X107°
13.89X 1078

—4.41
—3.93
—4.94
—4.26
—5.55

—5.27

L S R A

14.55X107°

. KNEtE 6 h; KRB 120 C.
22 ZnCL MMFARSTNETRRENER
Tab.2 WPG of cotton fiber after formylation

g Zn* W FHE / (mol - g71) HNEE /%

3.58X1075 —0.26
4.67X10°5 0.15
5.26X1075 0. 07
9.07X10~5 0.72
9.30X10™5 0.22
12.90X10°5 —0. 64
14. 46X 105 —0.98
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%, REAGFAXL
(MAE 1D, MELNHENMBEERMEE, £ ZInCl,
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MMEBER TREEN, EERENRE, BARNRE
RERXTHEBRLER, RAERE. 5AE 1 NS
B2, BN BREHTRBRRE, BHmE T a5
IR, TR R R EBERMAMMARKE: 4.0
X 1075~4. 5X 107 mol/g.
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AR : ZnClyy RARBEE: 120 C; KNBE: 6 h
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Fig.1 Relative WPG tendency of cotton fiber
after formylation
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Tab.3 WPG of cotton without formylation under
different heating time

FY  RNME/h SMBFHRE/ (mol-g~!) HEE/Y
1 2 4.43X1078 —2.64
2 4 ©4.24X107 —2.55
3 6 4.03X10°% —4.41

. REEEN120C
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Tab.4 WPG of cotton with formylation under
different reaction time

8  REEE/L SMEFERE/ (mol-g™!) MEX /Y
1 2 3.86X107% 0.02

2 4 4.24X1075 —0.14
3 6 4.67X107° 0.15
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LM : ZnCly; REBHEE: 120C;
MWALAE : 4.0X1075~4.5X 1075 mol/g
M2 FEREMNERE T M RGENERE
Fig. 2 Relative WPG curve of cotton fiber
under different formylation time
ARF MR REL N 4.0X107°~4.5X
107 mol/g, KRR MEEHRH 120 C, K FK R K bt B
MEMHERIME S FR, EREA, ZnCl, KEL
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Al, (SO M Zr (SO, R TRAFTE M4 4 K
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Tab. 5 Effect of catalysts kinds on WPG of cotton fiber

. A KN WPG
L2l 2h 4h . 6h
ZnCl, 2. 66 2.41 4.26
Al (SOs 0. 48 ~0. 96 —1.8
Zr (SO,), 1.1 —1.23 —2.1
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Fig.3 WPG of different model compounds

after formylation
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Fig. 4 FT-IR spectrum of model compounds
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