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“C NMR Study of Urea-formaldehyde Adducts and Resins

Du Guanben
( Southwest Forestry College, Kunming 650224)

Abstract A series of addition and condensation products of urea and formaldehyde was prepared as
standard derivatives, and their structures were investigated with high-resolution nuclear magnetic
resonance ( DRX-500). Constitutional characterization by "CNMR spectra of condensation product
was recorded. By comparison of ¥ C chemical shifts with above synth esized standard derivatives, as—

signment of all the signals appearing in resins was completed.
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1 B¢ ( DM SO)
Tab. 1 ®C chemical shift of urea—formaldehyde model compounds in DM SO

gI (0] _QHZOH _gHzOCHg _CH20§H3 _NgzN_
N H— CO—N H, 163. 42 (163. 6)
N Hy— CO—N H— CH,0 H 161. 97 (161.9)  65.54 (65. 3)
HO H,G—N H— CO—N H—CH,0 H 160. 84 (160.6)  64.97 565. 3;
HO H,G—N H— CO— N— ( C H,0 H), a (653
(159. 6)
(a) (b) b (71.7)
N Hy— CO—N H— CH,0C H; 161. 29 ( 160. 6) 73.41(73.4) 55.53(55.4)
H; CO H, G—N H— CO—N H— CH,0C Hs 159. 67 (160. 3) 73, 16573.1; 55.59E55.4§
H; CO H, GC—N H— CO—N— (CH,0CHs) 2 (160.0) a (734 ¢ (55.6
(¢) (a) (b) (d) ’ b (80.0) d (55.8)
HO H,G—N H— CO—N H— CH,0C H; 159.97 64.98 73. 31 55.77
N Hr— CO—N H— CHs—NH— CO—NH, 162 41 (162. 1) 47.84 (47.5)
N Hr— CO—N H— CHy—N H— CO—N H—CH,0 H a 161.50  64.96
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(a) (b) b 160. 06
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Tab. 2 "C NMR chemical shift of urea—formaldehyde resin b EARS IR R A RPN E AL SRR A A 5 A

Carbonyl group NH— CO— NhK 163~ 164
NH— CO— NH- ( ) 161~ 162
— NH-CO— NH- ( ) 160~ 161
— NH-CO— N—( ) 159~ 160
Unsubstitute Uron Uron 157 158
Substitute Uron Uron 154~ 157
M ethylene — NH CH NH 46~ 48
— NC ChR)-CH- NH 53~ 54
— N— CHh)y—CH— N— Ch)— 6 62
M ethylol group — NH-CHOH 64~ 66
— N— CHh)y~- CHOH 7 73
Hemiformal of — NH- ChOCHOH 86~ 87
mehtylol group — N— CHh)y— CHOCHOH
M ethyl ether in — NH=-CHhOCH 72~ T4
methylol group — N— Ch)~ CHOCH 78 79
Urom— C H,0 CH; 76- 77
Dimethlene ether, — NH-CHOCHOH 66~ 70
gwoup and hemiformal = NH- CBOCH— NH- 68~ 69
of mehtylol group — N— CH)-CHOCH— NH- 76~ 77
M ethanol CHOH 50~ 51
M ethoxyl group — ChOCH 55~ 56
M ethlene glycol HOC K OH 82~ 83
s peci es HOC B OCEROH 86~ 87
H(OCH), 0C i OH
HOCHOCH 90~ 91
H(OCH),0C H 0CH; 95~ 96
3
1)
2 2 °
2
° 2
L3 1.5 — CHROCH;,
L& 22,
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