Hydrogelation of Lignocellulosic Materials
Structure of phosphate groups
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Chemical properties and swelling behaviors of materials prepared from chlorite-
treated wood meals by phosphorylation with phosphoric acid and urea were investigat-
ed The ratio of phosphorus to nitrogen in the phosphorylated materials was 1 to 1
The ratio of phosphorus to acidic groups in their hydrogels was 1 to 2

These results suggest that the structure of the substituted phosphate groups is
mono-substituted ester This structure presumably contributes to hydrogelation of the
phosphorylated materials
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Fig 1 Effect of added amounts of phosphoric
acid on water absorbency
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Fig 2 Effects of added amounts of phosphoric
acid on phosphorus e and nitrogen o
contents of phosphorylated products
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Table 1 Phosphorus and nitrogen contents of the
phosphorylated products after scouring
with dilute acid pH2 and/or dilute
alkaline solution pH12

Scouring treatments
Acid Alkaline

Contents(mmol/g)

Phosphorus Nitrogen

= = 1.57 1.60
= =+ 1.43 0.16
+ — 1.58 0.19
+ + 1.40 0.14
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Note : Phosphorylated products(0.1g) were scoured with
200ml dilute hydrochloric acid(pH 2) and/or dilute
sodium hydroxide solution (pH 12), then washed
thoroughly with water.
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Fig 3 Phosphorus and nitrogen in phosphorylat-
ed products

Note The slant line indicates equivalent amounts
of phosphorus and nitrogen
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Two acidic groups in phosphorylated
products
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The slant line indicates equivalent
amounts of each type of groups.
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Phosphorus after scouring with dilute
alkaline solution
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Relationship between phosphorus and
acidic groups in phosphorylated products
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The slant line indicates that the ratio
of equivalent amounts of phosphorus and
acidic groups which are given as total
sodium hydroxide equivalents correspond
to1:2.

(HERGHR $65 H$55)

[ZRL

0
(1]
Cell-O-P-ONH;

1

OH

(1)
o o

Cell -O-P-ONH;, Cell-O-P-ONH,

] |
o o
POy Cell

() ()

DEHFEATIE, BHEMEMREZELN . 1TREINT =,

(4 ), &6lc, EEEEEL) VEOBRMAEL
t2:1( 5 ) THdZ e, BohlzEFRD
FILhnY VBRI T/ IRTILEOEERSEE
LAV, ZIEEMTR T LEESINS (1) . 20D
BEAIXTFIVEYOE FOFILIZESTDEE
Nnd, &=, COBETHL=O, FIRBEOFTILA
JICkd%FET, BRERZICTILHBNSTUEZT
ELTHEINDEEZLND,

LML, UDOEBENBEVIXTIVIEYMTIE, &
BREABENE (LY. HEINDIZBKELET LT,
BEMEZEN2mmo | /gLl ETIX, EHEEE (I,
o) AERiEh, COBELNEBERET H-OICK
KEEMMET T B EBbn b,

BH, ARIIFHRBARMERKRE (1991448,
WIT) TRERL, #HMEIAMPERE (199245, 3844
) YIcBEIh TS,

1) FHEEA B —A
255 (1991)

2) Wise, L.E., M. Murphy, and A. A.D’ Addieco :
Paper Trade J.,122(2), 35(1946)

3) Saito, N., K. Seki, and M. Aoyama : Mokuzai
Gakkaishi, 38, 382 (1992)

FIWLEAD : MEEs, 47,

(RFa%E T4 4 21)





