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Tap chi CAC KHOA HOC VE TRAI DAT

3-2003

NGHIEN CUU NGUYEN NHAN TAO MAU CUANHOM
KHOANG VAT FELSPAT
TRONG DA GRANIT PHUC HE VAN CANH

NGUYEN NGOC TRUONG, LE THI THU HUGONG

1. DAT VAN DE

Granit hay con goi 12 da hoa cuong 1a mot loai
d4 magma axit co thanh phén khoang vét kha don
gian (thach anh, felspat, mica). Do c¢6 do cing 16n,
do bén cao ciing v6i mdu sdc clia cac ban tinh, felspat
rat sic s& va phong pha, da granit tir lau dugc chon
lam vat lieu xay dung cao cdp (da 6p lat) cho céc
cong trinh ¢6 gié tri vinh ciru va cic cong trinh c6
gid tri nghe thuat, kién trac va van hoa.

O nudc ta gdn mudi ndm trd lai day, nhd chinh
sach déi moi trong linh vuc kinh t€, da 6p lat cao
cdp noi chung, da granit ndi rieng da dugc cac t6
chtre kinh t€ khai thac, ché bien va su dung rong
rdi. Nho db tao duoc viec 1am cho mot khéi luong
16n lao dong ciia viing nguyén lieu ddng thoi cling
mang lai nguén lgi cho dia phuong. Tuy vay trén
thuc t&, lien quan dén viéc chon da granit lam vat
lieu Op lat, nhidu ngudi con quan tam dén van dé
nhat mdu ctia da sau khi xay dung cong trinh, dac
biét 12 cong trinh, khong c6 mai che.

"Nhim lam sing t6 nguyén nhan gy nhat miu
tir d6 c¢6 bien phip bdo ve hay han ch¢ nhat miu
cho da, chiing toi di lua chon da granit phirc he
Van Canh, thuoc dia phan huyén Déng Xuan, tinh
Phi Yén dé€ nghién ciru.

1. PHUGONG PHAP NGHIEN CUU
VA CO SO TAI LIEU

Cac phuong phap duge st dung : phan tich
nhidu xa tia X, phan tich phd Raman, phan tich
phd huynh quang cudng birc quang, phuong phap
xUr 1y nhiet va phuong phap nghién ciru lit mong
thach hoc. Cic phuong phép ndy dugce thuc hién tai
phong Quang phd va Ngoc hoc img dung (vién Vat
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lieu - TTKHTN & CNQG), phong X-Ray (khoa
Vat 1y - DHKHTN), phong Hoa phan tich (khca
Ho4a - PHKHTN), phong Quang tinh (khoa Dia
chdt - DPHKHTN). Qua day caic tic gid xin dugc
glti 101 cam on tdi cac quy phong ¢ tén trén.

Co s tai lieu : Cac tai lieu khoang vat hoc, tinh
thé hoc, cic tap chi chuyén dé trong v ngodi
nude. Cic mau da granit do cic tac gid thu thap
ngodi thuc dia.

1. MOT SO NET VE
NHOM KHOANG VAT FELSPAT

Felspat 1a mot nhom khoang vat thudc phu 16p
alumo silicat khung, chira cac nguyeén t6 kiém va
kiém dat : K, Na, Ca, Ba. Ngoai ra con cé thé chira
cac tap chat nhu Cs, Rb, Pb, Tl... Sy thay thé déng
hinh giita cic ion ciing hoa tri Na', K™ cho ddy
khoang vat felspat - K (sanidin, ortocla, microclin,
albit). Su thay th& déng hinh giita cac ion khong
cing hod tri Na”, Ca®* cho diy khoang vat plagiocla
(albit, oligocla, andesin, labrado, bytawnit, anortit).

Cong thirc hoa hoc :

K(AISi;Og)
Felspat-K
Na(AlSi;Og)

] Na(AlSi;Og)
Plagiocla
Ca(AIQSizos)

rong cdu tric tinh thé felspat, cac hinh bon
mat lien ket vdi nhau boi sy ding chung mot
nguyén tr oxy. Bon hinh bén mat tao nén mot
vong. Trong mot vong c6 mot hoac hai ion Si* bi
AL thay th€, din dén thira mot hodc hai dién ti.
Dién tich thira duge cic ion hod tri 1 hodc 2 (K",



Na’, Ca™) trung hod. Cic vong bén hinh bén mat
Pt trién theo ba huéng trong khong gian tao nén
cdu triic khung ctia felspat [1-3, 5).

IV. KET QUA PHAN TICH
1. Quan sit lit mong thach hoc

Trong nhiéu miu, khi quan sit duéi mot nicon
thdy céc vi hat 4 phan b trong tinh the felspat.
Qua phan tich nhiéu xa Ronghen cho thdy day la
cic bao thé hematit. Chiing I3 sdn phim ciia sy
phan huy dung dich ctmg. Khi & nhieét do cao, Fe'™*
ndm & vj tri A" trong cdu tric. Khi nhiét do ha
thdp, Fe'™ tich thanh pha doc lap - chinh 13 cic
hematit ta quan sat duoc (dnk 7). Trong 4nh c6 the
thdy céc vi hat ndy phan bd rat dbng déu trong
khoéng vat felspat. C6 truémg hop thdy cic mach
oxyt sdt xam nhap vao trong cic khe nit clia tinh
thé, thé hien su chiu anh huéng clia qua trinh
phong hoa vé sau (anh 2),

Anh 1. Céc bao th€ hematit
phan b6 trong tinh thé felspat

Anh 2. Mach xam tn hydroxyt sat
trong microclin

2. Két qud phén tich nhiéu xa tia X

Nghién citu 6 mdu don khoang felspat d¢ hat
0,25mm c6 dic diém mdu séc nhur sau :

HVC2002 - 22: vang dam °
HVC2002 - 18 : vang nhat '
HVC2002- 12: tring phot héng
HVC2002-9 : héng nhat
HVC2002-6 : héng
HVC2002-2 : 48

Thuc hién phan tich nhiéu xa Ronghen thu duoc
tap hop cic pha microclin va albit. Trong dé céc
gid tri da/n cia albit 13: 6,830, 4,026, 3,776, 3.187.
ctia microclin 13: 6,485, 4,226, 3,476, 2,903, 1,802
rdt dic trung cho pha khoéng vat doc 1ap. Dinh
luong tuong d6i giita cic pha cho thdy microclin
thay doi trong khoang 22,1 - 68,7 %, albit thay ddi
trong khodng 31,3 - 77,9 %.

Doi v6i cic miu phan tich mdu vang, ham
luong albit luon cao hon microclin, Treng miu
mdu vang dam, si chenh lech nay rat 1on (55 8 %).
Ham luong microclin cao hon albit d6i véi cac
méu méu dd va héng, sir chénh lech nay trong miu
mdu dé 13 37,4 %.

3. Két qud phan tich ph6 Raman

Céc mu phan tich Raman : HVC 2002-6, HVC
2002-12, HVC 2002-18 duoc maj mong t&i chiéu
ddy d = 0,3 mm va duoe danh béng 2 mat. Mai
miu duoc thue hién do trén 10 diém. So sanh phd
Raman thu duoc véi phé miu chudn [7] thdy céc
pha chinh : albit, microclin. Ngodi ra thdy ci phé
ctia oligocla nhung khong dién hinh.

Albit chudn : 980, 781, 766, 648, 508, 482,

415, 332, 294, 272, 240, 211, 188, 171, 161, 152,
114 véi pic chinh 1a 508,

Microclin chudn : 995, 812, 747, 657, 585, 513,
476, 454, 409, 371, 331, 284, 264, 197, 177, 153
véi pic chinh 13 513,

O miu mdu vang (HVC 2002-18) thu duoc 6
phd clia pha albit, 3 phé ciia microclin,

3 miu mdu vang (HVC 2002-12) thu dugc 6
phé clia pha albit, 3 phé ciia microclin.

O miu mdu héng (HVC 2002-6) thu dugc 2
phé clia pha albit, 6 ph6 clia microclin,

Nhu vay cd 2 phuong phip trén déu cho thay
trong cc miu mdu héng nhat dén d6, ham lugng
cla albit luon nhd hon ham luong cua microclin
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(bdng D). ¢ miu mdu vang thi ngudc lai, ham  mdu ving thuong dac trung cho albit. Trong d4,
lugng cua albit {uon nhiéu hon cta microclin, Mdu  khoang vat ndo c6 ham lugng uu the thi médu cua
héng 12 méu ddc frung chia microclin, méu tring va khoéang vat do dugc thé hién.

Bdng |. So sénh két qua 2 phuong phéap nhidu xa tia X va phd Raman

w Nhiéu xa tia X Phé Raman

S6 hieu miu Albit Microclin Albit Microclin
HVC 2002 - 6 33.8% 66,2% 2/10 6/10
HVC 2002 - 12 55% 45% 4/10 2/10
HVC 2002 - 18 61,4% 38,6% 6/10 3/10

4. Két qud phan tich phd huynh quang cuong. 12 s
birc quang r ]
Phan tich phé huynh quang cudng birc quang
cha 5 mau felspat trang, hong, dd,vang, vang dam
ta thdy:
06 F
D6i voi miu cua felspat tring, ta thu dugc 1 pic
duy nhét co giatrila 785.421 nm (hinh I).

Phé PL clia
felspat hdng

Cudng db tong 66

462,042

Mau ctia felspat hong, ta thu dugc cac pic co . : ‘ : . ‘ L
gia tri 1a: 462,042, 736,512, 792,324 (hinh 2). 500 600 700 800
Mau chia felspat do, ta thu dudc cac pic cb gid Butc s6ng (nM)
tri 12 462,164, 717,971, 772,324 (hinh 3). Hinh 2. Ph6 huynh quang cudng bic quang cia

Miu cla felspat vang, ta thu dugc cac pic c6 mAu HVC2002-6
gia tri 1a 458,299, 582,60, 624,927, 695,298,
717.43, 770,946 (hinh 4). 717,971

__ﬂ_
Cuitig 36 fuong 6t

Mau clia felspat vang dam, ta thu dugc chc pic 125 ?é_ .
co gia tri 1a 449,677, 525125, 551,27, 572,519, g F’f‘;?’s;;g‘f
611,98, 683,674, 737,255, 733,568 (hinh5).
? T
& 785,721 o
% 06 [ K
g Phé PL cli2
felspat tréng
051 500 600 700
Buéc song (nm)
Hinh 3. Ph6 huynh quang cudng birc quang cua
miu HVC2002-2
0 ) 3
4(')0 , 5(')0 ; 6(‘)0 ‘ 7(‘)0 ‘ EEJO Phé hugnh quang cua felspat va chc tam phat
‘ quang (céc ion gay méu) moi duge nghién citu fir

Budc séng (nm 3 Wi o - 4
LRl khoang nam 1970 tro lai day. K€t qua cho thdy pho
phat quang VOi cac budc song ndm trong vung

Hinh 1. Phé huynh quang cudng birc quang cia
4n (700 - 800 nm) lién quan dén Fe™*,

miu HVC2002-12 héng ngoai g
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Hinh 4. Phé huynh quang cudng birc quang cla
miu HVC2002-18

737,255

Phé PL cla
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bung do wong déi
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Hinh 5. Phé huynh quang cudng birc quang clia
mau HVC2002-22

ndm trong phéi vi 4 mat, & vi trf clia AI™* (5], Phd
phét quang ndm trong ving xanh lam (450 - 500
nm) lién quan dén Fe ndm trong phéi vi 8 mat ¢
vj trf clla Na* va Ca®* [6].PhS phét quang trdi dai
tl bude song khodng 500 nm trong vun;, xanh luc
qua vﬂng vang dén bude séng 700 nm clia ving de
1a do Mn* trong phai vi thm mat gy nén [4].

Nhu vay véi miu felspat méiu trdng chi ¢6 mat
clia ion Fe'", miu felspat héng, teIaP.n do ¢b ion
Fe™ Fe®, felspat ving dam c6ion Fe'*, Fe’, Mn®*

Cac ion kim loai trén déu thod man diéu kién
thay th€ déng hinh theo nguyén tdc Gonxmit cho
khoéng vat c6 cdu triic phirc tap (OR/Rpp; <40%).

Fe™* di vio tu dien thay the Al™. Fe™*, Mn®*
thay thé cho Ca , Na*. So d6 biéu dién su thay the
d6ng hinh clia cic ion trong cfu tric tinh thé
felspat dugc trinh biy & hink 6.

Bén kinh céc ion :

Si**:0,26A, Ca*:1A, AI**:0,53A, Mn**: 0,83A
Fe™*:0,643A, Na':1,02A, Fe**:0,78A.

Miu cta felspat méu vang vd mdu ving dam
ctmg cb chc ion thay thé déng hinh 12 Fe* , Mn**

. Miu felspat miu héng va m&u do co cﬁng
cac ion thay the dong hinh Fe', Fe’". Miu felspat
trdng chi c6 Fe™. Cic ion thay thé ndy c6 vai tro
tao méu nhom khoang vat felspat.

5. Két qué xir Iy nhigt

Thuc hién nung hai miu felspat vang dam va
dd trong 16 nung, nhiét do 300 °C, thdi gian 20
phtit. Miu sau khi nung bi nhat mdu (dnh 3) v
giam kh6i luong (bdng 2).

Hinh 6 So d6 minh hoa su thay the déng hinh cua cc ion trong cu tric tinh thé felspat
avac:su thay theé Al cua Fe trong phdi tri tir dign,

b : su thay the Na®, Ca** clia Mn**

, Fe?* trong phi tri bat dién
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Anh 3. Su thay d6i mdu ctia mu bot HVC 2002-22 duéi tac dung cla nhiét do
a) trude khi nung, b) sau khi nung

Bdng 2. sy tha)} d8i khdi lugng cac mau trude va sau khi say.

Miu Trude khi sdy Sau khi sdy Luong nudc
HVC 2002-22 2g 1,9505g 0,9505¢
HVC 2002-2 2g 1,9327¢g 0,0673¢g
KET LUAN

Tiép theo, ding dung dich HCI rita miu bot,
phén ing xdy ra :

FeCl; + 3H™
FeCl, +2H"

Fe** + 3HCI
Fe?* + 2HCI

Dung dich thu dugc tac dung véi NaOH, ¢6 cic
phén tmg :

FeCl; + 3NaOH = Fe(OH)gi« + 3NaCl
P4 nau

FeCl, + 2NaOH = Fe(OH),4 + 2NaCl
Trang xanh (rét it)

Két qua phan tich cho thdy cac ion Fe*, Fe**
khong chi tham gia thay the déng hinh ma ching
con & dang tap chat, d& dang bi axit HCl rita ra
khoi miu bot. Cac ion sit & trong céc dang nhu
Fe;03.nH,0, Fe,0s. Su c6 mit clia Fe’™ c6 thé gidi
thich nhu sau : khi & nhiét do cao, Fe** ndm & vi tri
AT™ trong tir dién, khi nhiet do ha thap, chiing tach
thanh pha doc 1ap, tao thanh cic vi hat va co6 thé
quan sat dugc dudi kinh hién vi (anh 1).

Su giam khéi luong cla miu sau khi nung
chimg t6 trong mau ¢6 chira nude. Vi vay su co
mat cc ion Fe™*, Fe?* trong khoéng vat ¢6 thé gidi
thich 12 do sy xam tin cha cic hydroxyt sit
Fe;0;.nH,0, FeOOH vio trong cic khe nit cla
khoang vat (anh 2).
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Nghién cltu nguyén nhan tao madu nhém khoéng
vat felspat trong da granit Van Canh buéc ddu cho
ta cic ket ludn :

- D4 granit véi c4c ban tinh mau héng luon cb
ham lwgng microclin 16n hon nhiéu so véi albit,
M4u héng 14 mdu ctia microclin. Albit c6 thé c6 méu
vang hojc tring nhung chiém ty I¢ it nén bing mit
thuong chi quan sit dwoc mdu cla microclin, D
granit vdi cic ban tinh médu vang hodc tring c6 him
lugng albit nhiéu hon microclin, mdu clia microclin
cling khong quan sat duge bing mét thudng.

- Nguyén nhan tao mdu ctia nhém khoang vat
fe]sPat 1a do chc ion kim loai ho sit Fe™, Fe”,
Mn® gay neén. Céc ion ndy vira & dang thay the
déng hinh vira & dang tap chat.

* Cac ion thay th€ déng hinh : Fe' thay thé
cho A’ trong phdi tri tir dién, Fe**, Mn®* thay the
cho Ca®™*, Na' trong phéi trf bat dien. N&u chi cé su
thay thé clia Fe™* thi felspat c6 mdu trang. Néu co
s thay thé clia Fe™, Fe’ thi felspat c6 mdu héng.
Ham luong cic ion thay th€ déng hinh ndy nhiéu
tao nén médu héng dam cho dén dd. Con néu cb ca
3 loai ion thay th¢ Fe’, Fe**, Mn®" thi felspat c6
mdu vang. Ham lugng cac ion thay th& déng hinh
nay nhiu tao nén mdu vang dam.

* Céc dang tén tai cua khoang vat sit trong
felspat : néu & dang oxyt Fe,0, thi chiing 13 san



phdm clia sy phan huy dung dlch cimg. Khi & nhiét
do cao, Fe** ndm & v1 trf AI™* trong céu tric, khi
nhiét do ha thap Fe* tach thanh pha doc 1ap tao
nén cac hat rdt nhd va phan be twong ddi déu trong
khoang vat, co th€ quan st dugc dudi kinh hién vi,
Chinh hematit cling tao nén mdu héng cua felspat,
Neéu & dang hydroxyt sit (Fe;03.nH,0,, FeOOH)
thudng 12 do dugc thdm tir moi trudng xung quanh
vao cac khe nirt trong Khoang vat. Do dic tinh ngdm
nudc, ching 1am cho cac khoang vat thuoc nhom
felspat trong sim mdu hon. M4u trong trudng hop
nay khong bén va bi nhat mdu do tic dong cua
nhiét do, anh sang.

Bai bao dugc hoan thanh nhé sy hd trg kinh phi
clia chuong trinh Nghién ctru Khoa hoc Co ban,
nhan day tap thé tic gid xin tran trong cim on.
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SUMMARY

Research on the causes of colors of feldspars
of granite In Van Canh complex

Feldspars are alumino - silicates of alkaline
metals or alkaline earths and very common in the
earth outer. They have abundant color in which
raspberry red is the most common. Less often it is
green or blue. In the granite, minerals of this group
have red, red- yellow, yellow - brown, yellow - red
color. The red color ( from light to dark) is specific
colors of microcline. The yellow color is specific
color of albite. The causes of colors in feldspar
group in granite Van Canh are color centers and
impurity. The color centers are Fe*, Fe?", Mn* in
which Fe® subtitutes for AI** in tetrahedral sites; Fe?,
Mn2* subtitute for Ca?*, Na* in octrahedral sites.

- Since there is only the subtitution of Fe®*
color is white.

, the

- Since there are subtitution of both Fe®**, Fe?,
the color is red.

- Since there are subtitution of all Fe*, Fe?* and
Mn?* , the color is yellow.

The impurity of hematite also results in the red
color of this mineral group. In the hight temprature
Fe* occupies in APF* position. When temprature
decreases, Fe* is separated to independent phase
distributing in the mireral. Overmore, Fe®, Fe? are
also in ironhydroxytes that make the color in
minerals darker.
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