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Fig. 1 Treatment technics of plant oil pitchs
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Table 1 The values of drying temperature, dry tensile strength and total gas yield of treated binders and primal binders

MR/ C
200 220 230 240 260 280
MBI FHiiwE / MPa 2. 50 3. 00 3.05 2. 90 2.56 2.00
KA EE/(mL g D) 13.2 11.0 10.5 10.0 7.0 6.9
TR i /MPa 2.58 3.13 3.13 2.95 2.73 2.10
A MB2
BE MR/ (mL gD 13.0 10.8 10.5 9. 40 7.5 6.6
MB3 FHirigE/ MPa 2.58 3.10 3.15 2.98 2.68 2.00
KA/ (mL g™ 13.2 11. 3 10.5 10.0 7.1 6.8
- THrigE/ MPa 1.41 1.61 1.79 1.53 1.24 1.15
D=3
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. FHirig &/ MPa 1.45 1.65 1. 80 1.54 1.33 1.15
N ==X
B Sl EEEE/(mLeg b 13.8 11.0 10. 4 9.8 9.3 9.2
- T/ MPa 1.35 1.55 1.77 1.51 1. 20 1.05
YELAS i Y =B
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Fig. 2 The curve of total gas yield versus time of treated and
untreated plant oil pitch binders
1. Mixed plant oil pitch binders; 2. MB3

FHZIRS I 2 =8 AR

2.3 FHEEFIMLISMFiG Hr

T B RN SRR 5 T4 B BR824 . o8
FEEAMELL TR AT . R L SR A S T Bk T
B, EMFRATTFZE LALLM EE R T ML G I VRS 25 77) S 2%
6 % - 0 MR i U B AL 257 TR DAL S L A T R 5
5T, S5 RWE 3 R, NEH LA |- MBL, MB2 1
MBS = Fiokb 255 1) 32 2 A S R B R 445 5790 1) R Zop Rl
(1)3 400, 1 745, 1 130~1 270 em ' [y U 1& F B4 —OH
5 C=0 MIFFE; (2)1 250, 900~1 100 cm ™ i 1% i 14 138 BA
C—O—C WTELE; (3)2 850~2 930 em™ ' Mg Wik C—H {1
FiPRBl, 1377~1 462 em ' (T IR Ui A CH, M
CH, #7E. 5AIRMAZ AR Z7E 731 em ' 4k, MBI,
MB2 1 MB3 B i i R i, BB T (CH.), 4 1) £ 7E
(n>4),

N 3 AT B BRI ML TS 2 850~2 930 em ™', 731
e AB IR SCUA SR BE AR B ER , TT 3 400 em ! Ak By IR AR
SIS, B TR R B A N C—H %K
A%, [EImmER s & 5 o F4E H (CH.D, 1 n {3
K, TWi—OH Bl Ak 58 0 27 s sk 2k
2.4 FHEFIMHME ST

B 4 S EetEAL 2557 MBL, MB2 1 MB3 54 IR AR5 2577 1
PREME SR EREFAE ML HE 4 FH, MBl, MB2



55 7 Mg E 50IE i 1223
dry 70
100
0l
< 80 RS ‘
% g 50 dry
g 8
£ 60 = !
= & 40 moist
<]
i ]
E 40 moist & 30
20
20
10
1000 2000 3000 4000 1000 2000 3000 4000
Wave number/cm ™! Wave number/cm™!
(a) FTIR spectra of synthetic fat binder (b) FTIR spectra of MB1
100 707
- dry
M,.1 I{ "ﬂ-\\ /W GO't\,
801 ml\rl p’\ e ™ rh\'\‘r
I, it
y ) 50 A N \\
3 i % bl MR N
3 60'\\ i g4 b j"h [N '| a
<
p=t r‘-‘\ |'] £ 30 j |
£ 40 ‘ﬁ |h.| 2 1 AN
Z i | 1 moist
& i \ s
201 Il ‘l (_\ /““I_noist 10
| fly

)

0 T T T T T T |
500 1000 1500 2000 2500 3000 3500 4000
Wave number/cm-!

(c) FTIR spectra of MB2

500 1000 1500 2000 2500 3000 3500 4000
Wave number/cm-!
(d) FTIR spectra of MB3

Fig. 3 FTIR spectra of several binders
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Table 2 The main properties of various plant oil pitch binders

WA 5 A7 i (MB3) FE P 5 R 45 59 G R R 255 il il R 25551
Fhis i /MPa 3.15 1.55 1.70 2.85
HiEE{E /30 °C N-6 s 202 482 80~120
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Fig. 4 TG and DTG curves of several binders
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FTIR Research on the Modification of Plant Oil Pitch Binders by
Polyester Waste

ZHENG Yu-ying, WANG Can-yao, WU Zhang-hong, DONG Mei-bin, ZHANG Xing
College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350002, China

Abstract Various plant oil pitchs (cottonseed pitch, bean oil pitch, and mixed plant oil pitch) were used to prepare the plant oil
pitch binders for casting. They were treated by polyester waste and processed by several technics such as esterifying. In the
mean time, FTIR and TG were adopted to learn the structure, property, and sclerous mechanism of the binders. From the com-
parison with synthetic fat binder, the authors can see that the treated binders have similar components. They also have many ex-
cellent properties such as higher dry tensile strength and slower deflation velocity, which equal to or even exceed the properties

of synthetic fat binder. Therefore, the treated binders, which were cheaper, can be used to make class | mold and core binders.
Keywords Binders for casting; Plant oil pitchs; Polyester waste; Esterifying method
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