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Abstract

A new method of high-temperature
diffusion treatment was used in this study
to change test sapphires from grayish black
to totally black. The aim of this study,
was to establish a method of improving
the traditionally used diffusion treatment
techniques by using a system of dual heat-
treatment, whereby the stones are heated
twice to achieve the desired colour. EDS
spectra and UV-VIS spectra were used to
test and analyse samples after treatment,
and the effectiveness of high-temperature
diffusion treatments was discussed with
reference to the results of the experiment.
This study was also found to have been
a useful means of determining the right
temperature and reagent for this treatment

as well as identifying an effective flux.
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Table 1 Heat treatment results and the comparisons
FRELARSE | THEERL | RURBIE | () | BRR (R | BRBE R
FeoOs "
Al MY | ALOs | 1500 24 m | CEARIRGRL
- 21 PR A R
102
Fe:0s M > RIS K
ae | m# | M| 1500 94 | AL | FMHKCIR IR
TiO. P
KM, Oq4
FeoOs BRSO GE » (B — »
A3 3R AlOs 1500 24 EAL | ERAERALA A K AL
TiO. FHECERE » BRI
FesOs WA AT
A4 mee | A | 1500 24 |HEALL 7 W L AR
Tio: e W A
Al(OH)s
L] e ‘ B R 5 e
B-1 (2% Al,Os  {1800-1900 48 i3/ 75 ) 3 S A
TiO9
My | TeO BG5S
B-2 570 AlOs  [1800-1900 48 GEE=R (4 e R A
TiO9
F6203
B3 Mt | AROs igogt000] as |sle| e JBVIREE
R R  TiO. e 15 WA B 5
Bk
HERWMUFES > PR (1,500c) T o AT AL A4 i ARG R VR A - B
TR ERA MALA-2, AAETEE > 3 FIERA 5 5 Rk e - R T AT B
B S0 B T IR ORI > LR EI R LA AL BT B R R O I B R AR
FsAb o A-2BLA-1 35 Eb o0 W 10 2 B ok = R FEB-2 5L B-1 % bb &5 SR T DL HY 48 271 i BE Y
WA ALEREE > R IR TR M) > Bl ok ot 9 H P B R B AT > ) B R A TR O
PR G WBEE > FmRA 216 & iR i JEREX)41.5-2mm © B-37EB-2E8E Fim A
U TR o A48LA-SEELFIWIAL(OH) A B ks > BiIE I Fe.0s ~ TiOZH 8L WAL

2008 Volume XXIX

S

85

2009/1/2 9:08:41 PM



P083-C3-20081129-v3.indd 86

| T T —&— (T

1,800-1,900 C T 58 25 5 Az A WM » JROFH B
il DB iR > 3 HLRT DA R S BRI A
B ER > BIREOEA - HERD > B34
i di I BILA% V1) BR 9 A A B > TR W B
Hahn o

(2) IR E R

PRASEE A b — MRV B/ INEORE 8 > T
JE A BEORLIER > A8 — YR B BILAR A ¥R i A
BARIEARI S > AR — R EE PR T I
AVIRRFTERT (B A LR YIB R
HERVIB) KT KRB -

%2 IRFVEPLTRR AR

Table 2 Results of the second heat treatment
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Fig. 1 Pictures of each step after treatments

coarse grinding, d: finished products
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Fig. 2 EDS spectrum of sample after first
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Fig. 3 EDS spectrum of finished products
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Table 3 Element contents of samples after the first heat treatment and as finished products

Element JTH | Wtl% Atl % K-Ratio Wi2% A% K-Ratio K-kl
CK 2.76 5.97 0.0060 9.83 16.24 0.0161
OK 31.19 50.62 0.1488 34.61 42.92 0.1438
NaK 1.38 1.56 0.0050 55.55 40.84 0.4657
AIK 13.77 13.25 0.0872

SiK 8.33 7.71 0.0573

KK 1.67 1.11 0.0156

TiK 10.05 5.45 0.0928

FeK 30.84 14.34 0.2767

eSS 100.00 100.00 100.00

Kv @ 15.0 5 Tilt ¢ 0.0 5 Take-off ¢ 35.0 5 Det Type : SUTW+ 5 Res ¢ 137 Amp.T * 50.0
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Fig. 4 UV-VIS spectrum of rough sapphire
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