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Abstract

The urea-formaldehyde resin (UFR) slurry is prepared by the copolymerization of modified hy-
droxymethyl rosin with urea and formaldehyde. In order to reduce the release of free formalde-
hyde efficiently, the approaches of the degradation and decomposition of UFR structural unit of
formaldehyde are constructed, and then the environmental friendly modified urea-formaldehyde
resin slurry with low-formaldehyde content is obtained. In the experiment, the optimal technolo-
gical conditions through the determination of formaldehyde content and solids content of differ-
ent batches of UFR slurry are selected by the different conditions such as acid catalyst, basic con-
taining agent, ratio of urea and formaldehyde, and additional content of thiourea. The title prod-
uct UFR slurry presents emulsion, faint yellow, solids content over 40%, free formaldehyde con-
tent 1.09%, pH 6.8 - 7.2, and solidification time over 30 days.
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1. 53|

B AR I b R g A e, ARBHIBORG 71 75 R B AR AT . BRI AR (UFR) 1 T H B AR
K, Bk, BEPVREL, A RUFFORE S50 S A B AR NG A0 BRRORG 7). 3¢
IRLTYERE GRS TROBHRSSIRNSE[1]. fH2 UFR Hhdie 8 F R 5 ey, M T DAL ORI 44 3R S o P A7 A 8 15
PR 0 PO I Y TR~ 4 Y T 58 T A A 3 Y T P 20 S S 5 A B9, JE T 2 R i A A £ P
RS NI R OR, BURE S A I B ST, e 1 A ] S PG P 2 i 5 200 R 35
PR A P

AR, RO SR DURHR A L IPIOE A RIS E S, T HaE 2 50R R K AT HER A
o e R EZ PN ETFER, BEAE NIV AE AR &, PR AR I AR RBE 2 21 A AT]
ML, Rplfe GB18580-2001 % A ek peh, NIt S il it b PR BB IR BEFR 61T, JF T 2002
F7 71 HESRHIRAT, 0 NS T RER SR AT AR R BRI, R TR S TS N UFR 2 3L
BRI IS Jig 2 FH T AR 0 27 [ [2] [3]. ZEFR(R UFR g & &, ATDUN NI HAT: —
JiH R A R MR AT REMAIIE, 53— R SCE M R TSR, NI RO A R S R K AR S R
] REMLIR (4]0 H AT AT DA I T = 5 TR PR A i SR R 1) BRI P 5 PR A (M EER L
2) Wt E T E: EEREAZRRIATIR T, KR ZHCOSOR AT CLRRAR TP RE RS 55 3) W N PP e 912571
(5]

FAT R HATAED AR AT 250 DU IOHEYE, O 6 v 2 7 ARHIK 3 22 JFURERIR[6] [7]. ASHEFT
R IR BT N JRURE, g HL N P AE JURIE P I P 45 SR B r s 8 ORI A I (10 4 5 Bt v 5 N /K ik
PAIR(FA T T B0 ) (E N M B SE AT, X UFR BEAT S M TCiI et th TR 20 7 A7 AR SR BT, 5
SRR A STE I EN8], FR, WRESER &R TR ) T 5 GERg & . =Ma577
A FE FH SRR A 55 DRI AR A ST R = SE IR G54, A R 50 IR S IR 1) 7 150, B DRI i
JRCP I P T JEE o ORI 40 58 S N2 AP PP R s 5 1) % 1) s I 7 R i R s
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2. SCUGER4y
2.1. AR5

JRE . W (36%~38%) ZFRHN. HER. A0 —HIERHEF. /SUCHIEDIfZ . Hiflk. NaOH. H, SO, HAC,
RS, WA e P EEZER, E5F CP 20k, /KR H LB F/KECH .
22. UBEERE

FA2004 HL 7207 KT (L B L AR ) ) . SHZ-DAIDAEFF /K 30 EL A5 42 (N ST T A28 A R 57 4T
vi])s SZCL-1 BUBUE R R4 iR WG 13 PE2S (UL T TS A BR TTAE A ) 202-1 Y e T (LT
RS —Ti4) ). PHS-3C BUA R R VT (g B A M AN RS ) ) 722 43 e e T ( Lilg Bk &

R2AR).
2.3. SERUBER
1) =B AR . IREETHREER L) HInA 0.35 g(20 ki E i 0.5%) % I Skkadr, N

3.5 ml BIE T EEAG AR, N 15 ml 7K. 9.5 ml FEE, FRANNBEIEHEAL 7 25% (1 75 I 2L DU R (HTMA),
UER pH 7F 7.0~8.0 Z [i]. JIFAZE 70°C 54 —HUIINJR 2, Fft 2.9, [8FE 15 min, FLitFE 45 min.

2) FHERMEAEALT 5% H,SO, VA S R pH #2318 T 6.0, KA 6 4k 1 g (IR 2, % )< 5. 5 min,
e F R 30 min.

3) H 25% HTMA 75 pH 7£ 8.0 /ifa, IO JG—HtIRE 3 g N 20 min, [A]IF 78 i & i
ST 15 g JRE, 43 10 fitik okt .

4) FFRMNARRERANBIEIEEIRG, Bk, ZRMNEEE, EHFEEHY pH <7.0, JERAF N 30%
NaOH 77 pH £ 8.0, 1MijJ7 F Hikl.

2.4. ARESENE

HERTAIL 0.3-0.4  IRRSHIIACRL, TARILIE, WEHCE % 200.00 ml, B 2.00 mi FFé%E 50.00 mi,
P 5,00 ml T FHREEAAR, A 200 ml ZBKABHEEN, 7 BOCHKI S min, %4, FIAEE
FETHEE I 415 nm R HLROG AR 10].

25 E&EME

F T R TR FREL 0.4~0.5 g HUFES my TAREA, BNEHRTIERFA S, T 120C £ 1CEHFT
8120 + 1 min, HUHARE m,, AR S & S%[11].

S% =2, 100% 1)
m

3. XIWHERSTR
3.1. FREET(ERZRLT

o HUb5 € 1) R 1.00 mil T+ 500.00 mi 25 B 5 4, 2924 15 ppm, 235 # HX 15.00 ml. 10.00
ml. 7.00 ml. 4.00 ml. 2.00 ml { FHESVE T 25.00 ml 584, FCAL 10 ppm. 8 ppm. 6 ppm. 4 ppm.
2 ppm A I 5E A 28 1) PR RS T BE o 44 8% 5.00 mil T4 119 50 ml B4R A, in N 2.00 mi 2 Bk 75 B V6
HHE T 80°CHR/KI 5 min, HARAEEH LRI E RO, Frs AR Zean <] 1 fiow.
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3.2. WA EPHRRSENAE

SLIG SR A AL AL T AR PP R CLy C2 PRI b i S 2 B AT U, SEER A Rk
LFR. M Bra ReTCLE 1, H AT S BRI AR kL™ il b B A & ™ i e, TR TS SR
3.3. NEIHIBR It AL 571 7o R B R4 B S 8t o ER R & B R SO

S B0 TR AN [ B BR VA VLA D9 MR T 45 5% B P IR RR P BT B R AR, SRR IR0 2 i A 2
MIEE T CLE Y, SRHT 5% HoSO, /A R IER i ] 5 AR PEMEAL R, T 0 73 O R TS SRR A Y I 25 R eI
H & aE, P 5% HaSO, 1 D IR W i 4ii 58 S W BR P By BRI AL 751 o
3.4. BEFRECXSAREER AE SRt b AR S B ORI

S8 A I (F) 55 PR 2 (U) RO AS [R] B 2R LU X 1) 45 0 R AR Al S b B I 5 B PO S 4 R 3 s A
3 HHRAT LA W, 2R FIU = 1.6 I, P45 AOBREE R S SORE T 2 T 28 H B AR 8 SR, LR
S5, T HRCE 30 d Jm i e RS B AR ELBUIG, PRIk FIU = 1.6 11 9 IR IR 206 58 S 82 A B0k EE R
NEE WTRM FIU = 1.4 SRR fh BOR S RS, (B S8 RE ] 40%, Kb A& E AR
ONARCRE PR Rt TR MR AR G S e o
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Figure 1. Work curve of the formaldehyde content
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Table 1. The formaldehyde content of the products on the market

1 MR RESE

Sample No. Formaldehyde content (%) Solids content (%) Formaldehyde content after 30 days (%)
C1 6.41 40.5 6.31
c2 6.08 40.5 5.23

Table 2. Effects of different acid catalyst on the formaldehyde content of UFR Slurry
72 2. TEIRIBR M LT3 AR BE A A 2R p R 2 B RS2

Sample No. Acid catalyst Formaldehyde content (%) Solids content (%)
S1 phthalic anhydride 4.53 42.0
S2 5% H,SO4 331 44.0
S3 10% HAcC 3.92 44.0
S4 15% HCOOH 4.42 46.8
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3.5. NN AR 3o AR B A B S et o AR 5 B YRR

BRUBRA'E DA — b IR 8 I S Rk o PR OSBRI I OB TR R FR & . s
e AN RIBUR 2 B 15 A0 IR IR 2R, S5 R UnE 4 Fos . N2 4 Bl vl LUR BB inEy 1.0%
VB FIR AT D MR P A T e it i ) PR SRR RIS S P 80 PR DR PR A T e b HH R )5 B K, L 30 dl
Ja P B A R . BRI BRU IR VN0 2 1 15 (0 R I RS i OB R I 5 AR A, [ S AT
FOR, HMBA LE, HH LOWRARASINEENGIE, 7 fh e AT aAE o R A 25K .

3.6. ANEIHORE AL 5 57170 AR EE ARt B S ) o FR R 5 B AU

S LR HMTA VBRI, 5 5RH 5%F1 10% NaOH R AHOT b, 0 FR I pvt i ek o
IR & B, SEIRERINE 5 o.M 5 MR LUR Y, & FRH HTMA 1Y F B Y pH fE
JITAS 21 R IR T A0 Al ) o H R P 25 ARG T NaOH 10y pH 15 7RI #RAAR, T ] 25 ) L-F-#H =4, i 30 d
Je B PP 5 B AR R I SRR A HMTA 9N 77 300 FH 5 B A2 AN KB R, H 24 HTMA
(KIS IR 2] S0%IIIF %, Brfs I IRBE W R kL 2 [ 4L, i 30 d Jseaxfifh, [HUticd 25% HTMA
VRN I RER I pH R 171 R By B AR e 4%

Table 3. Effects of different ratio of urea and formaldehyde on the formaldehyde content of UFR Slurry
7 3. NERY F/U 3283 AR EE A B 3 ) o FR B 5 B R #2 M

Sample No. F/U Formaldehyde content (%) Solids content (%)  Formaldehyde content after 30 days (%)
T1 2.0 10.52 46.0 2.83
T2 18 491 45.8 1.52
T3 1.6 3.32 44.0 0.45
T4 14 294 39.3 0.33

Table 4. Effects of different additional content of thiourea on the formaldehyde content of UFR Slurry
7z 4. TEIRYFRARA 102 % Ak BE B A 34 oh RS 2 BRI R

Additional content of thiourea Formaldehyde content Solids content Formaldehyde content after 30 days

Sample No. %) %) %) (%)
L1 0.5 1.17 415 1.23
L2 1.0 1.09 40.7 1.36
L3 1.5 1.18 41.8 1.83
L4 2.0 1.12 44.2 1.30
L5 3.0 1.14 42.2 1.32

Table 5. Effects of different basic containing agent on the formaldehyde content of UFR Slurry
72 5. A[E) BRI VA5 0 3o R B A A 2R p R R 2 B RS2

Sample No.  Basic containing agent  Formaldehyde content (%) Solids content (%)  Formaldehyde content after 30 days (%)

J1 5% NaOH 1.57 43.3 1.63
J2 10% NaOH 1.40 42.4 1.47
J3 HMTA 1.09 41.8 1.83
J4 25% HMTA 1.34 41.8 1.40
J5 50% HMTA 1.17 43.4 [#] 4k,
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4, 4Eig

SR FUR I, SR 4 10 HEUINN TR 2R (1 77 RE A 5 b B AR DRI W0 A S ek o 1) R 5 i, o xef
AFEIR AR B RTA) F/U 3R, BRIRA IS5 T 2050 1F T Bl 45 00 IR A Ji ) o
O B P [E ) E  H LE) TEA. SEER RSN T 0.5% ) BRI, 1EHE FIU = 1.6 B
Eb, SR 5% H,SO, VE BRI AT, etk 25% HMTA {4 pH 3571, RN N 1% IR 4F S F RS 4
A, R 30% NaOH AT~ i It pH fH o T8 Ik SEI8 BT 1) T2 26 A1 BE % A 25 h B AL IR I A% 2
B R S, i HARXS AT T S, U R R TR 5

ARSI BRSO IR R AR 2R R i B S & Bl 1.09%, &5 & > 40.0%, 5 2L VERk 4 7=
PRI, FEASORA Fh il 1 PR (0 5 B A T I 5K By A, P RASICEIUATG P P A R IR NG ARORA F) A277

B oW

ARSEIGTERE SRR A 3] TR R 2R O4R S, RIS 2R B 2 A Bh . thAh, ARIHE R
33RO FAGTE DRI 55 H (20131039406 7) % A S 46 1) 5 Bl o

E&mE
2013 AR KA OUHT L I 2RI H (201310394067) -
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