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NGHIEN CUU BAN CTTAT N4AU CUA RI.IBX SAPHIA

rRoNG CAC MO Oe QUi VIE,T NAM
vn cONG NGHp xt/ I-Y NHmr

t. tuo oAu

Trong c6c m6 ruby, saphia midn B[c ViQt Narn,

luong ruby (mdu d6) vd saphia hdng c6 mdu tinh

khiel (d6 hoac hdng) c6 thd ch€ t6c ngay thudng

rdt it. Da phdn ruby vi saphia hdng nguy€n liOu 6

dAy ddu bi nhudm 6nh tim (tim/lam) holc sic nAu

(tia) vi c6c sic th6i mdu kh6c, lirn girirr d1ng ke

chdt luong cria ch0ng. Nguy€n nhAn cila c6c sic

rndu niy c6 thd kh6c rrhau. Blng clch 6p dung quy

trirrh xu l! nhict thich hgp, ngudi ta c6 the loai b6

hoic lirr gitirn circ 6nh rndu tim (tim/arn) holc sic

nrilu rrAu (tia) rriy, vd chtit luong (gi6 tn) ctia ruby,

saphia sE tirrg l6rr cllng ke.

O Viet Nam loai ruby, saphia hdng c6 lnh tirn,

hoic s6c nxu gap khi nhidu trong ciic tno Luc Yen.

Qui ChAu, TAn Huong, chi0m rnOt ty trong d6ng

k€: trong cAc sin phdrn khai thirc cria c6c mo n:iy,

Vi v0y, viOc nghiOn cftu xAy dung quy trinh cOng

nghQ x0 l!' thich hqp dd nAng cao chAt luong sE c6

! nghia khoa hgc vi thuc ti6n quan trong.

BAi b6o trinh bAy nhfrng kdt quri nghion criu vd

nguyOn nhAn vi bin chdt cija c6c sic mdu nlu, tirn
trong ruby, saphia ViOt Nam vI qu1' trinh cOng

nghQ xii' l!' nhiet doi vdi loai ruby, saphia niiy.

II. BAN CTTAT VAU SAC VA NCUTENNHAN

TAO ANH TiM HOAC SAC NAU TRONG RUBY

VA SAPHIA HdNC VIET NAN4

C6c tinh the Al2Or ket tinh trong phu h€ 3

phuong cua tinh h0 6 phuong. O trang th6i tinh

khie't chirng hoin toln kh6ng mang mAu, nhung

khi lln c6c tap chdt kh6c nhau, ching c6 thc c6

mCu khlc nhau : ndu c6 Cr thi sE cho mAu d6 hoic
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h6ng, l6n Fe vi Ti s6 cho mdu lam. Chring cing c6

thd c6 circ mdu khhc nhu ving, luc, tim... TOn goi

chung ciia kho6ng vat Al2Or lA corindon, khi co

mAu d6 duoc goi li ruby, c6 mdu lam li saphia, c6

c6c mAu kh6c cfrng duoc goi li saphia kdr.n tlreo

chi dln mAu cu thd, vi du nhu saphia luc. saphia

vdng, saphia da catn...

C6c ket quii xic dinh thiinh phin hol hoc bing
phuoug phirp microsond cho thdy cic tap ch:it

chinh trong corindon ViOt Narn ld clc oxit Cr, Fe,

Ti (bcing /). Ruby mdu d6 thuong c6 hdm luong

Tuy vAy, him luong cila cic nguyen td tao rlriu

ndy dao dOng d6ng kti tir miu niy sang miu khirc,

thAm chi trong pham vi mOt mdu. Nhin chung, him

luong ciia cLc nguyOn tO tqo rndu ctia rubl', saphia

ViOt Nam cflng phi hqp v6i ruby, saphia tu circ

khu vuc kh6c nhau tr€n tho gidi.

1. Ruby dd vi saphia hdng

MAu crja ruby li do su c.6 rnit ctiu Cr*t du6i

dang tap chift Cr2Or khi Cr*'' thay th€ ddng hinh

Al*r trong hgp chCt oxyt nh6m Al2O1. Khoing

0,lo/o Cr*] trong corindon sE tiro ra mAu d6 ciia

ruby. Khi hi)rn luorrg Cr*'' giim xuOng thi, tuong

fng, mdu d6 ciia ruby c0ng gieim theo. Khoiing

O,04ak Cr*'' sE tao ra mdu hdng dAm, tlong khi

0,03a/o Cr*3 thi tao ra mAu hdng nhat'

NguyOn rrhAn gxy rndu ciia ruby vii saphia h6ng

lI do quir trinh hdp thu enh slng ciia ion kirl loai



phan tin Cr3* lcing vdi su chuydn dich ciia cic
diQn ttl trong ph4m vi ddm mAy diOn tir ciia ion
Cr3*;. Anh s6ng tr6ng khi chidu vio ruby sE ldm
cho c6c di€n tii nhdy lOn c6c mfc ndng luong cao

hon, kdm theo d6 li su hdp thu anh s6ng mdu luc-
ving vd mdu tim, cdn 6nh s6ng mdu lam vd mAu

d6 s6 duoc truydn qua, ldm cho viOn ruby c6 mAu
d6. Kdt qud phAn tich microsond vd phei hdp thu
ciia ruby d6 vi saphia hdng Viet Nam duo. c thd
hien & bdng 1 vd hinh /. C6c pic hdp thq trong c6c

mflu niy cfrng tudng tu nhu phCi df,c trung ciia ruby
vd saphia hdng trOn thC gi6i.

Bdng I . ThAnh phdn ho5 hgc (% trgng lugng) cria corindon Lr,rc Y6n
(xric dinh blng phuong ph6p microsond)*

Mdu
sac

SO

hiQu

mAu

Vi.tr(
phAn

tich
Cr2O3 %Or Na2O MgO Al2Or SiO2 FeO MnO CaO TiO2 'Teing

Nhan D6-da 
0.052

cam
0,014 100,89 0 0,003 0,003 r00,97

Nhon D6-da 
o.5oo

cam
0,015 100,87 0 0,026 0 100,95

LY2
Ridm Hdnc 0.062
nqoar

0 0,003 100,73 0 0 0,016 100,8 r

Ridm

DdimAu lam
D6imdu lam
Ddimdu lam

LY9 DdimAu lam
Ddirndu lam

Ddi mdu hdng
Ddi mAu hdng
D6i mdu hdng

0,063 0,000
0,060 0,000
0,060 0,005'
0,062 0,000
0,054 0,006
0,086 0,000
0,102 0,00r
0,096 0,000

0,023 99,63
0,024 99,9r
0,053 99,68
0,039 99,97
0,017 99,79
o,ot8 99,74
0,0t8 99,84
0,017 99,87

0 0,259
0 0,274
o 0,253
0 0,307
0 0,285
0 0,288
0 0,305
0 0,298

0
0

0,002
0
0
0

0,004
0,004

0,0r0 0 0,033 r00,0r
0,001 0,001 0,027 t00,29

0 Kph** Kph 100,05

0 Kph Kph 100,38

0,008 Kph Kph 100,15

0 0,001 0 100,14
0 0,003 0 100,28

0,004 0 0 t00,29

* PhAn tich tai Vi0n Dia ch[t,Dia vAt l!' vi Kho6ng vAt hoc, chi nh6nh Siberi, Vi€n Hin lAm KH Nga);
** Kph - khdng pMt hi€n

Phii hdp thu ciia ruby vi sapllia hdng cho thdy
mAu ciia ch0ng li do su c6 mdt ciia Cr thay thd
ddng hinh Al tai c6c vi tri bet di6n trong cdu tr0c
ciia corindon.

2. Shphia lant

Trong khi mAu sic cria ruby vi saphia hdng chi
do mOt ion phAn t6n Cr''* gAy ra thi mAu lam ciia
saphia lai duo.c tao thdnh theo mOt cd che hodn
toirr kh6c : co ch€ chuyeh dich di€n tich gifta ho6
tri (intervalence charge transf'er - IVCT) gifla cip
ion kim loai Fe2l vd Tia* [3, I l].

Trong cdu tr0c ciia corindon vdi mr?c him
luong 0,0no/o, Ti ri6ng n6 khOng tao ra mdu, cdn
cfing mOt luong nhu vAy cria Fe chi t4o ra duo.c

rnAu vlng nhat ciia saphia. Nhung ndu ci Fe vd Ti

cing c6 mit thi sE tao nOn mdu lam ddm kh6 dep

trong corindon. Ci Fe vi Ti ddu thay thdddng hinh
Al trong cdu trfic ciia tinh thd corindon. Sft c6 thti
c6 mit 6 hai trang th6i ho6 tri Ie Fe2* vd Fe3*, trong
khi titan chi t6n tai o ho6 tri Tia*.

Khi c6 mat ddng thdi Fe2* ve Ti4*, ndu ching
nim canh nhau sE xdy ra tuong t6c. MOt diOn tfr
don 16 s€ nhdy ti ion Fe sang ion Ti khi bi kich
thich bdi 6nh s6ng, kdm theo d6 li su hAp thu cho.n

loc 6nh s6ng nhin thdy.

Co chd chuydn dich diOn tich giila ho6 tri dti
tao mAu lam trong saphia c6 hiQu rrng mAu cao hon
rdt nhidu so vdi Cr3* trong ruby, thudng li m4nh
hon 100-1.000 lAn. Trong khi ruby phrii cdn

khoring lo/o c;.om mdi tao ra mdu d6 dam thi ddi
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vdi saphia chi cAn 0,0n7o sdt vd titan c0ng dd tao ra

duo.c mAu lam dam I l, 12].

Qu6 trinh trcn dud. c thd hien theo so dd sau :

333 384 454 556 714 833

Hitrh L PhCi hdp thu cria ruby (mAu d6)

vd saphia h6ng l-.uc YOn

Ket quri phan tich microsond vd phti hdp thg

rn0t mAu saphia phAn d6i rndu (lamftdng) ciia Luc
Y€n (mAu LY9, bring l, hinh 2a, b ) cho th{y trong
saphia lam ViOt Nam hdm luong ciia Fe thudng dat

tdi O,no/o vd Ti ld 0,0no/o, hoin toin dri dd tao ra
mdu lam dAm trong saphia lam. Nhfing tap chAt

chinh trong saphia Luc YOn li Cr vi Fe, tai c6c ddi
mdu lam cdn c6 ci Ti (tdi 0,033Vo TiOz). Him
luong sit tgi c6c ddi rnAu lam vi mdu hdng kh6c

nhau kh6ng d6ng ke. Tuy vAy cAn luu !' lI hnm

luong ciia sit trong saphia c6 su dao d6ng l6n, tu
0,25 deh 0,31a/o FeO. Su kh6c bi€t chri yeu vd

thAnh phdn ciia clc ddi mdu hdng vi rndu larn lI
hinr luorrg cria Cr vA Ti. So vbi ciac ddi mAu lam,

circ d6i mAu hdng gidu Cr hon, trong khi cic ddi
rnAu lam lpi giAu Ti hon.
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333 384

Hinh 2. Phri hdp thu ciia saphia phAn ddi lam/hdng
Luc Y€n (n5u LY9)

a. ddi rnAu lam, b. d6i mdu hdng

Phti hdp thu ciia saphia Iam L,r.rc YOn n6i chung
cflng phi hgp vdi c6c ddc trung hdp thu ciia saphia

lam didin hinh tr€n thd gidi. Phan tich phei hdp thu
ciia ddi mdu lam cho thdy mAu lam ctia saphia chu
ydu lA do su hA'p thu manh trong vung tii ngoai gdn

(dudi 362 nm) vd 6 phdn khri kicn: lam, Iuc, ving vi
d6 (470-700 nrn). Trorr ndn cila cua saj truydn qua

trong vDng tim c6 mOt loat cic vach hAp thu. tlong
d6 d6ng kd nhdt l' c6c vach hep gdn 388, 396 vI
450 nm, cfing nhu mot drii r'6ng c6 cuc dai 6 4 I 0 rrrn.

Ngodi mdu dd, hdng vd larn, corindon cou c6 thd
c6 rdt nhidu rnAu khirc nfa nhu ving, tim, luc, da

canr vdi c6c sdc th6i rdt kh6c nhau. Ddng thdi trong
corindon tu nhiOn it khi chi c6 mit ri6ng rnOt nguyOn

to tao mAu nlo d6, thudng ch0ng hay c6 mat ddng
thdi,ldm bidn dcii c6c mdu chinh. Circ kdt quii nghi€n
ciru ciia nhidu tirc giri khnc nhau ll-3, 5, 9, 10, l4l
dd chi ra r[ng nguyOn nhtur vI co chd tao mAu ci]a

corindon le rdt khAc nhau, tt'On thuc td corindon tu
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nhien it khi c6 mOt mdu tinh khiOt nio d6, md
thuong ld pha trOn cfra nhidu s6c th6i mAu. Chi cdn
su c6 mdt cia 3 nguy€n tO tao mdu li Cr, Fe, Ti theo
cic t'j lc kh6c nhau li corindon c6 thd c6 rdt nhidu
mdu khic nhau: d6, hdng, lam, lam tim, tim s6ng,
tim xAm, d6 tia... Hien ilc,ng nhidu mdu, phan d6i
mdu ciing rdt dac tqg cho corindon ViOt Nam.

Ket quri xilc dinh thdnh phdn ho6 hoc
corindon cic mdu kh6c nhau tri c6c m6 ctia Vi€t
Nam (Luc Ycn vi Qu! Chau) bing phuong ph6p
microsond (bdn7 2) cho thdy c6c nguyOn td tao
mdu chri yOu trong corindon vdn li Fe, Ti vi Cr,
nhung hdm luong cria chfing trong c6c loai
corindon c6 mdu kh6c nhau ld khlc nhau.

Bc)ng 2. Thinh phdn ho6 hgc (% trgng luqng) cria ruby, saphia Qu!'Ch6u vA Luc YGn'

tt 1X'j'
l Qcr2 QCz
3 QC3
4 QC4
5 QCs
6 LYI

KhOng mdu
[am

Tim hdng
Tim
D6

H6ng

Qu! Chau

Qu! Chau

Qu| Chau

Qu! Chau

Qu! Chau

Luc Y€n

FeO+
FezOr

0,350
0,420
0,060
0,160

0,080

99,200 99,550
99,150 99,620
99,580 99,780
99,400 99,630
99,350 99,540
99,500 99,630

Mdu sic M6 CrrOr TiO2 Al2O3 Tiing

0,050
0,040
0,190
0,050

0,050
0,090
0,030

*Phdn tlch tai Trung tdm phdn tich thi nghi€m Dia chdt bdng phuong phdp microsond

Ndu nhu trong ruby (mdu d6) vd saphia hdng
chti ydu c6 mdt Cr, cdn trong saphia lam li d6ng
thdi cri Fe vd Ti, thi trong corindon mdu tim, tim
hdng lai thuong c6 mdt ddng thoi ci 3 nguy6n to tao
mAu tron. Pho haip thu cija ruby, saphia Viot Nam
cfing cho thdy su c6 mlt cia cic nguyOn td tao mdu
kh6c nhau trong corindon (hinh I vi 2). "Sic ving
nAu" c[]a mAu ruby c6 li€n quan vdi su hdp thu
6rrh sArrg trong vung tim vi cuc tim gdn (hinh l). Su
ht'p thu tang cuong ndy c6-thd girii thich bang su c6
mit ciia Fe'", cing v6i Cr''* thay thd vi tri cria Al.
Cdn trong phei hdp thu ciia saphia (hinh 2a ), su hdp
thu manh tai c6c ving mdu luc, ving vd d6 vdi cuc
dai 6 568 nm vd "bd vai"(shoulder) 6 699 nm ld do
su c6 mdt ciia cap trao deii l[n nhau Fe3* - Fe3*
ddng thdi v6i cip c diQn tich gifra ho6 tri
Fe'- - Ti-- tl3l. Ca nm,374 nm vi 450
nm c0ng ddu do su c4p Fer* - Fe3*. Phii
m6t phdn lOn vach ndy ti driihdp thu r6ng 410 nm
vA vach 396 nm do su c6 mat ciia Cr". Nhu vay,
btin chdt mdu ciia loai saphia duo. c nghi€n cftu ciia
[,uc Y€n ld kh6 phric t?p, do t6c dung ciia c6c tlm
rnAu kh6c nhau, trong d6 quan trong nhdt ld cdc clp
trao deii Fe'* - Fe'*, cap chuydn dich di€n tich gifra

hoe tri Fe2* - Ti4* ve Cr3*. Phei hdp thu cria ddi mdu
hdug trong saphia phAn d6i mdu llc YOn (mAu

LY9, hirrh 2b) cUng tudng tu nhu phd ctia ruby (hinh
l). Khlc biet 6 day lA su c6 rnit ciia vach hap thu
387 nm (c[ng c6 mdt trong phfi hdp.thq cria d6i
mdu lam) do su tdn tai cria cip Fe" - Fe'*.

Trong thuc tq ngoAi Cr-tt, trong cdu tr0c ciia
corindon lu6n c6 mat ciia c6c tap chdt khirc n[a, Lim
chfng ddu bi nhuom c6c sic thAi mAu khiLc nhau :

tim, tim/lam, lam, nAu, tia, da cam... Ruby vi saphia
h6ng c6 6nh tim, 6nh timllam vd 6nh lam ld khi gam-,
mdu ciia chring dd chuydn dAn tu mAu d6 (hdng) vd
phia mdu tim, do su pha tr0n ciia mAu d6 (hdng) v6i
mdu Iam (mdu lam ld do su c6 mf,t d6ng thdi cria
c6c ion Fe2* vd Ti4* d d 16 thich hop, th-eo co chc
chuydn dich ctiOn tich gifa ho6 tri). Nhu vay, anh
tim, tim/lam vi 6nh lam cua ruby, saphia hdng li do
trong ruby vd saphia hdng, ngodi Cr''* corl tAn thOm

c6c tap cha't Fe2* ve Ti4*. C5c tap chdt nAy thudng
chidm tj lO-it hon nhidu so vdi nguyen td tao mdu
chinh li Cr'*. Truong hqp ti l0 nAy tuong duong
nhu trong saphia mdu lam thi lic d6 ruby, saphia
kh6ng cdn c6 mdu O6/hdng nfa mA chuydn hin sang

hdLn mdu tim hodc lam/tirn.

Ndu trong tinh thO ruby vi saphia hdng c6 lAn

th€m Fe''*, mAu ciia chfing sO c6 sic niu, tuc 1I

cudng dO mdu (chroma) sE girim xuong, Iim cho
vi6n dd xin di. Nhu vay, 6nh tim ciia ruby vi saphia

hdng li khi gam mAu d6 hoi chuydn vd phia mdu
tim, lam, cdn s6c mdu nAu li do cuong do mdu (dO

bdo hoi mAu) cria mAu d6/hdng giiim xuong.

C6c kci quri x6c dinh thlnh phdn ho6 hoc ciia
ruby, saphia hdng c6 6nh tim hof,c sdc nAu ViOt

Nam [1, 9, 10, l4l cho thdy c6 su ting cao d6ng

165



rhdi ham luong ciia ca Fe2* (0,06 den 0,08 7o) vi
Ti4* (0,01 ddn 0,03 vo) trong nhidu mAu c6 6nh tim,
trong khi d6 trong c6c mAu ruby, saphia h6ng c6

sic nAu chi c6 hAm luong cila Fe ld tuong dOi cao,

con him luong Ti thuong ln thip hon mOt bAc

(0,00n ddn 0,01 a/o). C6c ket qui niy phi ho. p vdi

nhfng nhAn dinh n€u tr€n vd mdu vd sic mdu ctla

ruby, saphia hdng ViOt Nam.

rrr. t6T euA xAvDLNc QLI/rRiNH xtJ LV
NHIET RUB/ VA SAPHIA TTdi\C CO ANH TiM

HOAC SAC NAU CUA VIET NAN4

Brin chat crla phuong phAp xti li nhict le su

dung nhiQt dO cao vA mdi truong xt li thich hdp

t6c dung lOn ruby vi saphia de lirn thay deii tinh

chdt (ho6 tri) vd su phan bd ciia clc nguy€n td tao

mdu trong corindon, d6n deh su thay deii vd mdu

s6c (vd d0 tinh khici) ciia vi€n d6. T6c dung cria

nhiet do lOn mdu sic chii ydu thd hiOn 6 su giin n6
thd tich (khong gian nguy€n tu) ciia tinh thd

corindon, thfic ddy c6c qu6 trinh khuoch t'an cdc

nguyOn t0 t4o mAu ddng ddu trong vion d6, ddng

thdi thtc ddy circ phtin irng hoA hoc sd di€n ra

trorrg d6 [5,6, 12, 15l. MOi trudng'xri l!' (oxy ho6

hoac khri) li ydu td quydt dinh dch kct quri xti l!,
dlc biOt li doi v6i loai ruby, saphia niy. Cuong dO

oxy hoA - khri crla rnoi truong chi bi chi phcii bdi
6p suA't riOng phAn ciia oxy tai mOt nhiOt dO nio d6.

N6 quy dinh luong oxy cdn phtii c6 o rnOi truong
xung quanl.r tai nhiOt d0 xu l! corindon I l5l.

Nhu vay, bing circh kei hop nhict d0 cao vA

mdi trudng xu l!' thich hop ta c6 the lirl thay deii

treng th6i ho6 tri ctia c6c nguyOn tO tao mdu vi tiri

phAn bd chfing trong c{u trfic crja corindon, tu d6

mAu s6c ciia corindon cring sd thay deii theo.

Dii xay dqng quy trinh xr? l!' ruby, saphia h6ng

c6 6nh tirn hodc s6c nAu, ch0ng tdi di thu thap mAu

nguycn liQu tri cdc vr)ng m6 ruby, saphia khlc
nhau ciia Vi€t Nam ld Luc Yen, Qu! Chau, TArr

Huong, Km 13, Km 17 (Bri Mdi)... Sau d6 rnAu

duoc phAn loai, mO t[, chqp inh vi tidn hdnh c6c

phAn tich cdrr thi€t (hu!'nh quang tia X t6n sic nlng
luong EDS-XRF, microsond, phd hdp thu...) C6c

phAn tich, mo tii niy lA co sd de x6c dinh ciic thOng

s(j ciia qu1 trinh xu l!' nhict sau nly. Ti€p d6, circ

lO rniu duoc nuug xu ly theo cAc quy trinh vA citc

thOrrg s6 xu lj'khic nhau. MAu sau xu li'lai duoc

phAn chou l4i, rrrd tii, r,i trong trudng hop cdn thi€i,
tiOn hdnh circ phArr tich khlc nhau, so sirnh d6nh
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gi6 vdi c6c m6u ddi chfng, v}i cdc kdt quri mO tri
phAn tich trudc xii l!' dd lua chon quy trinh cOng

nghO thich hqp cho titng loai miu.

Khi ruby, saphia hdng co dnh /irr duoc nun,t

trong mOi truong oxy ho6 thi iirrh tint s€ giirtr
xudng, cdn nOu nung trong mOi trudng khri thi irnh

tfm sE tdng lcn (hinh 3a t,d b). Didu nAy duoc gitii
thich nhrr sau : 6nh tim hoic tirn/lam cua ruby vi
saphia hdng lA do su tdn t4i 6 mot luong nh6 cip
nguyen to tao mAu Ti4*lFe2t theo co ch€ chuyen

dich diOn tich hoA tri gi0a chring. Trong mOi

trLrong oxy ho6 rr6t sd ion Fe'* sE chuydn thdnh

Fe3*, llc d6 co chd chuytfn dich dion tich Fe2* =
Ti4* khong cdn nfla hoic girim di, thinh phAn mdu

tim (tirnflam) cfrng sE gi6rn di hoac nrdt hi'rn.

Nguoc lai, trong mOi trudng khri luong Fe" s€

nng lOn (do Fe''* bi kh&), thanh phan mdu rirn
(timnam) s6 duoc ting cudrrg (nOu trong corindon
c6 dii luong Ti cAn thiOi). Crom vd titan trong
corindon chi c6 mOt gi6 tri hoA tri (3+ vd 4+) vA

khOng thd thay dcii duoc dudi t6c dung cria nhi6t

d0 vd mOi truonc.

Hinh 3a. So d6 cluy trinh xu lj,' nhiet ruby, saphra

hdng c6 6nh tirn (Quy trinh A)

Nhu vay dd loai b6 hoic lirn giim lnh tim ctia

ruby vd saphia hdng thi ta phrii nung chring trong
nfii trudng oxy hod. Khi 6nh tinr gi6m xuOng hoic
bi loai trr), mAu ciia ruby vi saphia h6ng sE trd n€rr

tinh khiet hon, vA vi vAy, cht't lucng cf,ng tang l€n.

Nhiet dO o dfy chu y€u dt-rrr-t vai trt\ thuc rtil cluri

trinh oxy hoir, ddug thoi lr)m yOu tarr thoi cau trirc
ciia tinh thd corindon dd qu6 trinh tron dien ra
nhanh hon.

Khi ruby, saphia hdng c6 sdc rtc?u duoc trung
trong mOi trudng oxy ho6 thi sic n0u sE tang len,

con ndu nung trong mOi trudng khu thi sic nAu sd

girim xuong. Dd loqri b6 vi lim gitirn sic mCu niu,
ngudi ta cdn nung ruby vi saphia hdng trong nrrii

trtrdtry kh*, ttc ld nguoc lai vdi qui trinh irp dung

Anh tim tlng len Anh tim gi6m hodc m6't



cho loai c6 6nh tim. Lfic ndy ion Fe3* gay ra s6c
neu trong ruby vd saphia h6ng s€ chuydn thinh
Fe'* vd khOng c6 t6c dung tao mdu trong corindon
ntia, vi€n d6 sE c6 mdu d6/hdng rinh khidr :

n^3+ Nung trong--------------_
moi trudng khfi

1. Lii sach ndu trudc xi,ty
2. PhEn loai vi tuydn cho. n ntdu

M6i loai mdu duoc nung theo c6c chd, d0 kh6c
nhau, tudng ring ta sE c6 2 quy trinh : quy trinh A,
6p dung cho loai ruby, saphia c6 6nh rim vi quy
trinh B,6p dung cho loai ruby, saphia c6 sic niu.

3. Xic dinh cic thdng s6'xti, Iy nhi€t

C6c thong sd crla qu6 trinh xu l!' ruby, saphia
hdng c6 6nh tim hodc s6c nAu duoc xic dinh tr€n
co s6 : 6nh tim hof,c s6c nAu nhidu hay it, kich
thu6c chung ciia nguy0n IiCu, khdi luong mdu cdn
xii l!', ki<!u ld srl dung, cic ditc tinh kh6c cita
nguyOn li6u xu l!' (d6 ran nfr, dO chria bao thr!...).

4. Chudn bi c:4c chit phqt gia, nap c6c nung,
nap Id vi nung xi,lll

Moi trudng nung c6 vai trd quyei dinh ddn kdt
quri xri l! nhiCt. Trong m6r sd loai ld (nhu ld GL-
Model 18l ciia hlng GemLab), mOi rrudng nung
duo.c khdng chd trong qu6 trinh nung bing cAch
thdi c6c loai khi kh6c nhau vio budng nung.

Trong nhfrng loai lo kh6ng c6 h€ rheing kh6ng
chd chC d6 rnOi trudng (loai lo diOn Kondo cija
Hdng MGF, Nhat Brin), de tao rrOi rruong (oxy
ho6 hoic khri) cAn thi€t, chfing toi dd sri dung cAc
chat phu gia kh6c nhau :

- Ho6 chdt tao rnOi rrudng ding dd nung
corindon do c6c nhd s:in xudt cung cdp;

- C6c ho6 chat gay oxy ho6 hoic khri 6 trang
th6i rin. Mirc dO oxy ho6 hay khii,ciia m6i rruong
tao nOn bang circ chdt phu gia nAy duoc x6c dinh
bing thuc nghicm ll5l.

Ticp d6 mAu duo. c nap vio cdc cdc (ch6n) nung
c6 nip dAy, d[t vio virng c6 nhiOt d0 ddng ddu
nhAt trong budng ld vi qu6 rrinh xri li nhict b6r
dAu theo c6c th6ng sei dA x6c dinh trudc.

5. Lin sach ntiu sau khi nung

T{t ci c!rc lO xri l!' ddu c6 mAu luu deii chung
dd c6 thd so s6nh c6c kdt quri xu l!', dicu chinh ch€
d0 xti I!' cho cAc l0 tiOp theo. CAc thOng seicria quy
trinh thuc nghiOm xri ljr ruby, saphia hdng c6 lnh
tim (Quy trinh A) vA sic nAu (Quy trinh B) n€u
trong bdng 4.

C6c kdt quii thu duo.c cho thdy, trong da sd
trudng hop 6nh tim holc sic nAu ddu gi6m xudng

Fe2*

Hinh 3b. So dd quy trinh xii l! nhict ruby, saphia
hdng c6 s6c nAu (Quy rrinh B)

Tu then c6c ion Fe2* mdi tao thdnh ndy khOng
tao ra s6c th6i mAu trong corindon, tri khi trong
ruby, saphia c6 m6t ltrong Tia* dri dti tao ra mdu
lam, tim, lam/tirn theo co chd chuvdin dich diOn
tich gifra ho6 tri.

C6c thong sei ciia cAc quy trinh tren duoc x6c
dinh trOn co s6 6nh rim holc sdc nau nhidu hay it
(dAm hay nhat). Mot khi luong mAu nhudm khong
mong muon n)y giirn xucing hoac bi loai b6, mdu
do sd tro l6n nhat hon, gAy ciirn gi6c nhu ld mdu
ciia ruby bi mdt di phdn nAo. Tr€n rhuc te thi hoin
toin khOng phrii nhu vAy : ngrrdi ta khOng thd loai
b6 holc ldm girim him luong crom c6 rrong ruby
vi saphia hdng.

Nhu vay, mac du 6nh tim, s5c ndu cria ruby vi
saphia hdng ddu do su tron l5n d c6c ti lc khec nhau
ciia 3 nguy€n tO tao mdu chinh ld Cr, Fe vi Ti,
nhung mAu vd sic mCu cu rhd ciia chfing lai chil ydu
duo. c quyel dinh b6i rrang rhei ho6 tri ciia Fe (rrang
th6i ho6 tri cria Cr vI Ti kh6ng ttray dtii), con cudng
d0 mAu thi do hlm lugng cria c6c nguy€n rd gey
mdu quy dinh. Bdng c6ch thay deii trang th6iho6 tri
ciia Fe, ta c6 thd ting cudng hoac ldm giim 6nh tim
holc sic n0u ciia ruby vI saphia hdng.

Quy trinh xri ly ruby, saphia hdng c6 6nh tirn
hodc c6 sic nAu bao g6rn ctac nguv€tt cOttg c1rtg
rtgh€ sau'.
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che d0 xi? Ii

T'C rrax

Bdnp 4. C6c th6ng so thr,rc nghiQm cia quy,trinh

xr? ty iuUy, saphia hdng c6 6nh tim hoi: 
"9 "t" 

*

Ouv trinh

AiB
l 100- 1300 (1800)

3h(30'-6h)
Thoi giar,

ri nhiCt o
T "C max, gio

TOc do

Eng/h? nhigt
-.tr"ggv.-gn.Igq-!h9 .-- -- -

Khll

MOi truong

hay it) hay i0

(phu thuOc vdo d0 nhufim mAu,

T'C max, kich thu6c vd

ttl tl"u"l9
g, Phu thuOc

ran nftt ciia

C6c th6ng sei chinh ciia quy trinh xii l! li: nhict

do xii 19 I100 - 1300 "C; thdi gian xr? l!' trung binh

3 h ; tdc dQ t[ng vd gi6m nhiet do phg thu6c vio

do ran nft ciia miu.

Ldi c6m on : Bii b6o duoc hodn thdnh trong

gii xin chAn thinh c6m on.
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loading furnace and heating
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. Ih" optimal parameters for this process of heat
treatment are as follow .

- The maximum heating temperature : 1100 _
1300.c ;

. -.The average duration of soaking atthe maximum
heating temperature:3 hours tfroniO,SO,b 6 b;

- .The rate of temperature increase/decrease:
not important, depending on how the cruOe
material is flawed.

- The heat treatment environment for purplish
rubies. and pink sapphires is oxidizing 

"nj for.
orowntsh ones _ reducino.

All the lots of rubies and sapphires
experimentally heat treated according i; fhis
process have been at least one grade im[roved.

Ngdy nhdn b()i : 03-3-2003

Trrdng dai hoc Khoa hocTu nhi?n _

Dqi hoc eudc gia Hd NQi

SUMMARY

The study of colorations of rubies, sapphires in
some Vietnam gemstone deposits and ihe heat

treatment technology
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