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The Infrared Spectrum Analysis on Compound Urea with Humic Acid Extracted from Weathered Coal
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Abstract: After treated with alkaline solution and then centrifuged, weathered coal was divided into water—soluble humic acid and deposi—
tion. Then as the urea synergist materials, weathering coal, humic acid and deposition were respectively mixed with melted urea according to
different proportion to produce three kinds of compound urea. The infrared spectrum analysis (IR) of above synergist materials and products
found that after being treated with alkaline, weathered coal was reduced carbon—carbon bond amount and its carbon chain became shorten,
more active functional group happened to the HA extracts. While the FR deposition showed carbon—carbon bond reduced and parts of amine
or amide structure were formed. Additionally, the IR also found that during the compound of urea with the synergists, the formation of carbon—
carbon triple bond, the broken of accumulated double bonds, the shorten of carbon chain, and the formation of more double bond and stable
structure were observed. However, the different synergists mixed with urea brought out different IR characters.
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Table 1 Types and characters of humic acid urea

AT SRS IKVEPE IS IR & it IR IR & JFORL Y JEURHT L E 0 (R 285m0
Treatments Content of total N/%  Content of water soluble humic acid/% Content of additive/%  Material weight proportion(urea:additive )

%if e Control CK 45.45 0 0 0:1

F 2% Fl 33.54 438 21.97 1:9

FType 2 40.80 13.56 16.12 2:8

F3 36.66 15.76 26.20 317

HA 3% HAI 42.14 227 7.28 1:9

HA Type HA2 40.88 5.52 10.05 37

HA3 39.49 8.01 13.11 46

HA4 37.42 11.78 17.68 6:4

FR 2% FR1 35.55 4.60 10.22 1:9

FR Type FR2 38.13 9.07 19.31 2:8
FE 7R PR JFURL &t FE IR R PR 2 7= it v AR PR SR AR B ik (T 35)

Note: ‘@’ Content of additive mean the content of non—urea material in humic acid urea (dry basis ).

R 2 ASMEERIFHERYEH AR
Table 2 Attribution of absorption bands in FTIR spectra

W ACHE 3 B fem™! IS
4000~2 500 X-H MgifRah X (X Ry ON.C EFF) , XA X I g LB A & U5 F 1 5 RERIfA#E . 0O-H(3 700~3 200 em™),COO-H
(3 600~2 500 em™),N-H (3 500~3 300 em™) . He& H BLLE 3 300 em™ BT, 3 B 7E 3 000 em™ LA FA C-H Wi, MfL-& %)
B =C-H;/NF 3 000 em™ A5 W, LA P A RS54
2 500~2 000 “HEM RBRURIX . FEARE C=C .C=N 85 =8I RXTFRMNZE IR 3, DL R BB A A XS PR ik 3l
2 000~1 500 BURANGE IR X o S MR A A PR, C=0(BER B2 (19 & I [BEAZ ) (1 870~1 600 em™ , 5l ) 5
C=C.C=N N=0(1 675~1 500 cm™),
1 300~900 C-0.C-N 248 AR S C=S,S=0 P=0 4 XUkt i A 45 3R sl
900~600 WS 7% —(CHy)o— BOAFAE, 24 n=4 I, -CHy— B HFE 2R S WOl BRAE 722 e, B n AO8/DS , TREES 1) e
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Figure 1 IR spectra of weathered coal

HELE T/%
3

3161

852
\ NN

e

538 470

ek

5
1574, “1397 1932 1008

4000 3000 2000

1500 1 000 400

P Mem™
B 2 KL FR B SMR Kt i
Figure 2 IR spectra of weathered coal FR
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Figure 3 IR spectra of weathered coal HA
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Figure 6 IR spectra of humic acid urea HA2
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Figure 7 IR spectra of humic acid urea HA3
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Figure 8 IR spectra of humic acid urea HA4
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Figure 10 IR spectra of humic acid urea FR2
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