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Color Enhancement of Freshwater Pearl by Heat Treatment
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ABSTRACT

In this study, we conducted heat-treatment on freshwater cultured pearis at various conditions in other to improve
their color. Also, after heat treatment, we used the UV-Vis, ED-XRF and SEM to investigate changes freshwater
cultured pearls’ color, composition and internal structure. UV-Vis analysis showed the reflectivity of samples
increased at most heat-treatment conditions although the reflectivity decreased at a certain temperature and
duration. At 100°c/8 h, 120°c/6 h and 140°c/4 h, the reflectivity increased highest. In proportion to reflectivity
increase, freshwater cultured pearls’ color was improved. Ca, Mn, Sr and other micro elements were found from
ED-XRF analysis. However, changes in composition of elements were not detected. It was found that the content
of Mn in freshwater cultured pearl is higher than other micro elements. From SEM analysis, aragonite’s shape was
shown in narce and some of the narce were condensed after heat treatment.
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Color Enhancement of Freshwater Pearl by Heat Treatment

Fig. 1. Freshwater cultured pearls grown in the same MOP (mother-of-pearl). (a) Cream color freshwater cultured
pearls, (b) Orange color freshwater cultured pearls, (c) Purple color freshwater cultured pearls.
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Fig. 3. Freshwater cultured pearls heat-treated at the

optimized temperature and time; {a) 100 T/8 h, (b) 120 C
/6h,(c)140 T/d h.
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Color Enhancement of Freshwater Pearl by Heat Treatment
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Fig. 4. UV-Vis spectra of freshwater cultured pearis after
heat treatment at 100C; (a) The change of cream
colored pearls after heat treatment (FP1), (b) The
change of orange colored pearls after heat treatment
(FP2), (c) The change of purple colored pearls after
heat treatment (FP3).
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Fig. 5. UV-Vis spectra of freshwater cultured pearls after

heat treatment at 120°C; (a) The change of cream
colored pearls after heat treatment (FP4), (b) The
change of orange colored pearls after heat treatment
(FP5), (c) The change of purple colored pearls after
heat treatment (FP6).
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Fig. 6. UV-Vis spectra of freshwater cultured pearls after
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heat treatment at 140°C; (a) The change of cream
colored pearls after heat treatment (FP7), (b) The
change of orange colored pearls after heat treatment
(FP8), (c) The change of purple colored pearls after
heat treatment (FP9).



Color Enhancement of Freshwater Pearl by Heat Treatment

Table 1. Chemical analysis of freshwater cultured pearl specimens (ED-XRF)

a) Before heat treatment

Ion Contents (%)

Peals
Ca Mn Sr p K
FP1 99.542 0.375 0.009 0.033 0.013
100°C FP2 99.556 0.369 0.010 0.023 0.012
FP3 99.513 0.421 0.010 0.015 0.013
FP4 99.307 0.604 0.010 0.040 0.014
120°C FP5 99.250 0.671 0.010 0.031 0.011
FpP6 99.078 0.850 0.009 0.024 0.015
FP7 99.629 0.276 0.018 0.013 0.013
140°C FP8 99.400 0.528 0.009 0.024 0.007
FP9 99.403 0.530 0.009 0.015 0.013
b) After heat treatment
Ion Contents (%)
Peals
Ca Mn Sr P K
FP1 99.579 0.337 0.018 0.024 0.010
100°C FP2 99.237 0.680 0.012 0.023 0.013
FP3 99.031 0.886 0.011 0.028 0.015
FP4 98.962 0.953 0.011 0.028 0.013
120°C FP5 99.510 0.400 0.012 0.034 0.010
FP6 99.461 0.460 0.011 0.024 0.012
FP7 99.447 0.449 0.015 0.021 0.010
140°C FP8 99.476 0.463 0.008 0.017 0.005
FP9 99.145 0.774 0.006 0.018 0.015
o $HFe O v Qasel val 2o 4T g Aol AR P4 A5 AekE ehis] wheel 120°C/6
o). Table 1904 2= vhs} o] 24, W2, AEBelgel o h A9e] AR 24 stk
£ a) A4 A7 b) Ae) FF ¥g ED-XRF 23} = Fig. 7¢ w4 opaj7ze 95z 2 2529 ejst 25
A 2o 2719} Aat FAT AP YEIAE Qskth 2& Ul Ajole () 1000 # (b) 2000 ¥ (c) 10000

B3 A2 F A4k AE deiigld 27949 AR
(Fig. A= vlabiA 2 wjgdas) S22 484 et
i) egtet. w2y ED-XRF ¥4 Az & 2 AgeA A}
3 ABTE Y7 A el we sjatalA) geakelA]

o PEE 4 gtk

4.SEM 24 A3}

SEM ¥4& 3¢ AeE el dAe 2604
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594 120 B o142 F40] SolalA ke £a 2
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SEI  ZR.AKY tpm WO Teom

Fig. 7. SEM (scanning election microscope) images of freshwater cultured pearls before
heat treatment; (a) 1000 x, (b) 2000 x, (c) 10000 x
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Fig. 8. SEM (scanning election microscope) images of freshwater cultured pearls after
heat treatment; (a) 1000 x, (b) 2000 x, {c) 10000 x
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