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Abstract Rosin glycerin ester and its bromide were
prepared from natural renewable rosin, glycerin and liquid
bromine which were first subjected to an esterification
reaction, followed by an addition reaction. Their structures
were characterized by an infrared (IR) spectrum and their
thermal resistance was conducted with thermal gravity (TG)
and differential scanning calorimetry (DSC). It showed that
the bromide in the rosin glycerin ester decomposed faster
than the ester; hence it may be used as fire-resistant
material.
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rosin is liable to oxidation because of its double bonds.
Rosin can be modified by two different methods, based on
its reaction with carboxyl groups and the unsaturated part of
the rosin molecule. it can be modified either by an ether
esterification reaction or by an addition reaction. In this
paper, both these modified methods were used
simultaneously to prepare the product with a C-Br bond,
which may be used as fire-retardant. The reaction
mechanism is as in scheme 1.

1 Introduction

As a natural and renewable resource, rosin and its
derivatives have been used in paints [1], foam [2—4],
elastomers [5-6], emulsions [7-8], adhesives [9], paper
[10] and in drugs [11] for their film forming properties. But
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2 Experimental

Rosin was added to a 250ml four-neck glass reactor fitted
with a reflux condenser, a stainless-steel stirrer, nitrogen gas
inlet, thermometer and funnels. After heating the reactor to
the melting temperature of the rosin with nitrogen, it was
stirred. When the temperature reached 180°C ~ 200°C, the
catalyst ZnO (0.2% based on the rosin weight) was added,
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Scheme 1

and the glycerin (mole ratio: rosin/glycerin=1:2) was
dripped into the reactor for 1h, Then the temperature was
increased to 270°C for 30 min. When water-loss level
reached the theoretic value needed, it was cooled to 250°C
and the rosin glycerin ester product was poured out at once.
The bromide was made as follows: a solution of rosin in
CCly was added to a three-neck glass reactor and kept in an
ice-water bath, and a solution of liquid bromine in CCl, was
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slowly added to the reactor in drops for 30 min.Then the
solvent was distilled and the product obtained. The IR
spectrum was recorded on a Nicolet AVATAR 360 FT-IR
spectrum, the product was made flake-like with KBr.
TG-DSC was carried out on a NETSCH STA 449C
synthesis thermal analyzer from Netsch Co. German.

3 Results and Discussion

Figures 1 and 2 show the formation of the rosin glycerin
ester and its bromide, which are characterized by the
disappearance of O-H at the 3000~3200cm™ mark and a
strong absorption peak, and the formation of C-O-C at 1300
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em'and 1050 cm™ in Fig 2 (above), the sharp absorption
peak at 800 cmis a sign of a C-Br bond in Fig 2 below.
Figures 3 and 4 show that the initial decomposition
- temperature of the bromide is greatly decreased, further, the
°§ decomposition temperatures of rosin glycerin ester and its
g bromide are 435.7°C and 336.2°C, respectively, compared
E to that of rosin (343.9°C). The formation of an ester bond in
E the rosin glycerin ester accounts for its higher
= decomposition temperature than the carboxyl groups in
rosin, and the high decomposition temperature of the
bromide decreased due to the weak C-Br bond. Because of
1 Il n 1 L 1 L 1 L 1 L 1 L 1 L 1 L | . . . .
4000 3600 3200 2800 2400 2000 1600 1200 800 400 this, when it was added to the coatings, it dec;omposed ﬁrst
Wavenumber /cm-! to HBr gas > and covered the surface of the firing area which
) is the function of a fire-retardant.
Fig.1 The IR spectrum of rosin
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Fig.2 The IR spectrum of rosin glycerin ester(above) and its bromide
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Fig.3 Thermal Gravity and DSC curve of the rosin glycerin ester
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Fig.4 Thermal Gravity and DSC curve of the rosin glycerin ester bromide



160

4 Conclusions 4. Jin Jian Feng, Chen Yong Ling, Wang De Ning, Hu Chun Pu,
Zhu Stella, Vanoverloop Lieve and Randall David, J. Appl
Polym. Sci., 2002, 84(3): 598-604

Rosin glycerin ester and its bromide were prepared 5. Sanchez-Adsuar M. S., Papon E. and Villenave J. -J., J. Appl.
successfully from renewable rosin resources, An IR Polym. Sci., 2001, 82(14): 3402—3408

spectrum is characteristic of their structures. TG-DSC data 6. Li Chuncheng, Li Wei, Wang Hui, Zhang Dong and Li Zhenyi, J.
showed that the bromide decomposed faster than rosin and Appl. Polym. Sci., 2003, 88(12): 2804-2809

7. Mayer M. J. J., Meuldijk J. and Thoenes D., J. Appl. Polym. Sci.,
1995, 56(2): 119-126

8. Mayer M. J. J., Meuldijk J. and Thoenes D., J. Appl. Polym. Sci.,
1996, 59(6): 1047

its ester and hence it may act as a fire-retardant.

References 9. Hayashi Shunji, Kim Hyun-Joong, Kajiyama Mikio, Ono
Hirokuni, Mizumachi Hiroshi and Zufu Zhou, J. Appl. Polym.
1. Atta Ayman M., Mansour R., Abdou Mahmoud I. and Sayed Sci., 1999, 71(4): 651-663 .
Ashraf M., Polym. Adv. Technol., 2004, 15(9): 514-522 10. Wu Zong-.Hua, Chen Shao-Ping and Tanaka Hiroo, J. Appl.
2. Zhang Y. and Hourston D. J., J. Appl. Polym. Sci., 1998, 69(2): Polym. Sci., 1997, 65(11): 2159-2163
271-281 11. Satturwar P. M., Mandaogade P. M., Fulzele S. V., Darwhekar G.

N., Joshi S. B. and Dorle A. K., Drug Dev. Ind. Pharm., 2002,

3. Zhang Y., Shang S., Zhang X., Wang D. and Hourston D. J., J.
28(4): 381-387

Appl. Polym. Sci., 1996, 59(7): 1167-1171




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


