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PHAN LOAI CAC MO QUANG TITAN SA KHOANG 

VEN BIEN VIET NAM 

NCS. LE QUI THAO, PGS.TS. BUI XUAN NAM 
Trwdng Dai hgc Md-Dja chat 

NCS. N G U Y I N XUAN QUANG - Tong cue DC&KS Viet Nam 

V
i$t Nam Id nuac co tilm nang tru lup'ng quang 
sa khodng titan ldn, chung dup'c phdn b l ven 
b6' biln Vi^t Nam tap trung chu yeu dgc theo 

bb- bien mien Trung k6o ddi tu Thanh Hod cho tai Bd 
Rja-Vung Tdu. ChCing cdn duac khai thac d l dem lai 
Ip'i nhudn cho dja phuang vd dat nuac. 

Hien tai co mOt s l cong trinh khoa hgc nghidn 
cî u v l titan sa khoang ven biln Viet Nam theo cac 
tieu chi khoa hgc khac nhau d l ddnh gid tilm 
ndng, hi^u qua khai thdc quang titan sa khoang. 
Trdn ca sa khoa hgc do, d l co cdi nhin ting ho'p 
han ve phan logi cdc mo khodng san titan ti> 6d 
tiln hanh iM'a chgn cdng nghd khai thdc. Bdi bao 
dua ra 3 dilu ki$n xem xdt phdn lo?i mo titan sa 
khoang ven biln Viet Nam do la: theo d\iu kien 
hlnh thdnh dia chat, theo dilu ki$n kinh t l vd theo 
ddc diem cong nghe khai thdc. 

1. Ti lm nang quang titan sa khoang b i ln 
Vi$t Nam 

Quang sa khoang biln titan Id mOt hin hg'p cac 
khodng vat nang nhu Id ilmenit, rutil, zircon, 
monazit, sillimanit,... Tl 1$ cac khodng vdt nang 
trong qugng Id khac nhau giua cdc khu vuc trong 
qud trinh thanh tgo vd vi th l gia tn kinh te cua 
chung cOng khdc nhau. 

Theo cdc tdi ii^u dja chat da c6ng b l thi hau hit 
cac mo va dilm quang titan sa khoang ven ba biln 
Vi#t Nam deu tap trung a khu vac miln Trung, mgt 
phin a miln Nam con a miln Bdc chf co dang k l 
6 khu vyc Binh Nggc-Quang Ninh. 

0 Vi$t Nam, sa khodng titan da dug'c tim thdy 
dgc theo ba bien cua Miln Trung keo dai tu Thanh 
Hod tai Bd Ria-Vung Tdu, tap trung tai khu vuc 
nhu: Ky Anh, Cdm Xuyen (tinh Ha TTnh), My 
Thanh-PhCi M? (tinh Quang Tn), Ke Sung, VTnh My 
(tinh Thi>a Thien-Hul). 

Titan sa khodng tai miln Trung cua Vi#t Nam Id 
tuang tu vai trdm tich sa khodng titan tren th l gidi. 
Chiing Id sa khoang ting hgp, trim tich cua 

khodng vdt co ty trgng tu 4,34-5,2 vd kich c6 hat tu 
0,047•̂ 0,25 mm. Trong thdnh phdn qugng sa 
khodng chi>a nhilu khodng vpt co ich md chu ylu 
gim 4 khodng vat ilmenit, rutil, zircon, monazit; 
trong do ilmenit chilm tu 53,09-^91,66 %, zircon 
3,56-̂ 18,45 %, rutil 0,69-5-2,65 % trong tong khodng 
vpt nang co ich. Chat lug-ng tinh quang sa khodng a 
cdc mo tit dap ung yeu cau chdt lup'ng xudt khiu. 

TO" nam 2008, BO Tai nguyen vd Moi truang da 
thyc hien O l dn dilu tra qudng titan trong ting cat 
do vCing Ninh Thudn, Binh Thuan va Bdc Ba Rja-
VQng Tau tren tong dien tich 1.460 km^. Kit qua 
dilu tra tren di$n tich 760-^1460 km^dy bao dgt 
khoang 300 tripu t in. Nhu vdy, nlu dilu tra, ddnh 
gid tren todn dipn tich ndu trdn, tilm nang du bdo 
c6 thl dat khoang 500 tripu t in, nang ting tilm 
nang tai nguyen qudng titan-zircon cua Vi#t Nam 
len tren 600 trieu t in. 

Z Phan loai cac mo quang titan sa khoang Viet Nam 

2.1. Phan lopi md quang titan theo dieu ki^n 
dja chai hinh thanh 

Cac kit qua nghidn cuu, dilu tra, tim kilm, 
tham do qugng sa khodng ven biln Vipt Nam va 
tdp trung nghien cuu Id khu vuc miln Trung Vipt 
Nam da phdt hipn va xdc djnh quang sa khodng 
tong hg'p ven ba bien co gid trj cong nghipp phdn 
b l trong cac tang trdm tich biln tuoi Pleistocen 
giua din mugn vd cdc trim tich biln (m), biln-gio 
(mv) tuli Holocen giua din mugn. 

a. v l hinh thai than quang 
Cdc thdn qudng sa khoang ting hg'p ven bd' 

biln Thdi Binh Duang thugc phdn vT tuyin thdp (on 
ddi vd nhiet ddi) theo nhilu tac gia mo ta a 
Australia, An Dp, Brazil, Sri Lanca,... thu&ng c6 
htnh dang bdi, dgng dai, thau kinh, I , dun cat. 

• a miln Trung Vi§t Nam hinh dang thdn 
qudng cQng co nhung ddc dilm tuang tu. Cdc thdn 
quang sa khodng cd hinh dang biln d l i phCrc tgp 
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phg thupc chu ylu vao oac ylu t l dja hinh, dja mgo 
ven ba va hinh thdi dudng bd biln, da s6 cdc than 
qudng thudng co dgng keo ddi theo dudng bd 
biln, phan b l d sat bd biln hoac an sau vao luc 
dja each bd biln vai km, ddi khi vdi chuc km; 

• Tren mgt cdt, cac thdn qudng cd dang ldp, 
hogc thdu kinh dan gian den phuc tgp. Ranh gidi 
tren cua cdc than quang phu thugc vao b l mgt t^a 
hinh, ranh gidi dudi nhin chung tuang doi difeu hoa, 
phdn Idn ndm ngang hogc hai nghieng ra bidn; 

•:• Be day cac thdn quang phd biln 2-̂ 7 m, sd it 
cd chilu day trung binh 10 m va idn han. Rieng 
cdc thdnh tao cat dd he tdng Phan Thiet d vung 
Bdc Phan Thilt thi b l day than qugng tt> vdi chuc 
met den han 100 m 

J ^ W I L M M -

H.1. Trim tich biin Holocen 
d vOng Qudng Xwang, Thanh Hda 

H.2. Trim tich biin Pleistocen (cat do) Nmh Thudn 

b. Kich thudc than quang 
Thing ke kich thudc cdc thdn qugng sa khoang 

d miln Trung Viet Nam da dup'c thdm dd vd ddnh 
gid trudc ndm 2005 (khoanh theo ham luang bien 
10 kg/m^ hogc Idn han) cho thdy: kich thudc cdc 
thdn qugng sa khodng cd chilu ddi tu vai tram m 
din 20 km, r^ng 25-̂ 700 m, day 0,5-̂ 10 m. 

Hidn nay, do hg thdp chl tieu hdm lugng cdng 
nghi§p khoanh nl i thdn qudng nen nhilu than sa 
khodng d ven bd biln miln Trung cd kich thudc 
Idn han so vdi trudc day da khoanh ndi. Theo kit 
qua dilu tra tu ndm 2005 din 2009 cua Ting Cue 
Dja chat vd Khodng san Vi^t Nam, cdc thdn qugng 
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, khodng (khoanh ;heo_hdm l̂uan^g_^bJd^3^̂ J^̂ ^̂ ^̂  
ham lirpng c6ng nghi#p toi thi^u 10 Kg/m 
rona tdi 2 700 m, dai d«n 30 km. Ion hon Kha nnieu 
S v,*'*lcthan khoang da Khoanh theo tieuchu^n 
ham lup'ng trirdc day. BSc bi#t, theo tai lipu nam 
2009 cOa cua TPng Cue Bia chat yS Kh°="g^^=" 
Viet Nam, trong tang cat do hp tang Phan Thiel 
(mQi'pt) vung BSc Binh ThuSn hSu nhu' toin bg 
dia tang la than quang c6ng nghi#p c6 kich thuoc: 
dai khoang 50 km, rpng den 20 km, be day tmng 
binh 90 m. 

Bang 1. Kich thudc mit sd thin quing khoanh 
theo him luqmg biin 5 kg/m' trong tram tich 
Holocen d ven biin miin Trung 

T§n 
than 

qujig 
16 
,33 
HA1 
MDI 
PM14 
PC1 
QN1 
SC1 
BN1 
BN3 

13HT2 

Vung 

Nghi Loo (Nghe An) 
Gio Hai (Quang Tri) 
Hoi An (Quang Nam) 
i/loBifC (Quang Ngai) 
=h£iMypnhBjnh) 
'ha c a (Binh Dinh) 
Mhon Hpi p n h Djnh) 
Song Clu (Phil Y4n) 
Tuy Hoa (Phil YSn) 
ruvHea(PhuYen) 
H6ng Thang (Binh 
niuan) 

Kich thu-oc (m) } 

Ddi 

10000 
6900 

13000 
3000 

18100 
5100 

17600 
12200 

5100 
2500 

6700 

ROng 

1500 
1200 

40O^1200 
600+900 

400+1700 
120O+250C 
200+4400 
300+1600. 
850+2300; 

1500, , 

100O+1S00 

Diy 

2,6-
6,0 
BM 

m ry, 
•4,71 
6,33 

eM 
:;?.* 

''̂ 9 'M 
c. Thanh phdn vat chdt 
Ting hp'p ket qua nghi§n cuu thdnh phan ca 

qugng trong cdc md sa khoang ven bien cho thdy 
thdnh phdn qugng nguyen khai gom phdn khdnj 
quang chilm ty 10 80,2-5-99,7 % va phdn qugnj 
chilm tyle 0,3-^18,8%; 

• Phdn khdng qugng chu y lu la cdt thgch ani 
chilm 83,1^96,9 %, set chiem 2,3-^15,9 % vi 
khodng vat khdc (turmalin, disten, epidot,...) chien 
0,2-̂ 3,2 %; 

• Cac khoang vdt phi qudng thudng gap gorr 
thach anh, amphybol, sdt-sericit-clorit, epidd 
silimanit, granat, turmalin, staurolit, sphen...; troni 
do thach anh chilm chu y lu (tdi han 90 %); 

• Phan qudng chilm ty 1$ chu ylu 0,3-̂ 5,2 °/> 
cd bipt tren 10 %, trong do hdm lup'ng khodng vi 
titan vd zircon chilm > 98 % so vdi phdn qugni 
cdc khodng vdt khdc nhu monazit, xenotim, grani 
chilm 0,0H2 %. Cdc khoang vgt chua titan nhu: 

+ Ilmenit (FeTiOs): Id khodng vat qudng chu ŷ  
vdi hdm lugrng ph i biln tir vdi kg/m din v 
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chuc kg/m^, nhilu miu dgt din hdng tram kg/m^, 
ilmenit chilm ty le tu 50 % d in tren 90 % tdng 
khoang vdt nang cd ich. Khoang vat thudng cd 
mdu den, xdm den, dnh kim iogi, khong thau 
quang, bdt khoang vdt cd mau den. Hdu hit ilmenit 
d dgng hgt, manh meo md khong nguyen vpn 
tuang dl i ddng thudc hogc keo dai, dg mai tron tu 
tnjng binh den cao. Kich thudc hat tu 0,02 mm din 
0,4 mm, tap trung chu y lu d cd hgt 0,1 mm din 
0,25 mm. Phan tich microzond dan khodng vgt 
ilmenit d mgt so viJng miln Trung cho thdy ilmenit 
gim cdc thdnh chinh sau: Ti02=48,50-^53,00 %, 
FeO=39,96i44,78 %, MnO=3,4a ,̂60 %, SPr<),32-̂ 2,68 %; 

+ Rutil (Ti02): la khodng vdt pho biln trong cdc 
dai ven biln miln Trung. Ham lug'ng khoang vgt 
rutil tir 0,2-̂ 8,5 kg/m^, chilm ty le 0,7-^2,0 % ting 
khoang vat nang cd ich. Khodng vat cd mau den va 
ndu do, dang manh vd, mdo md vd dgng que lang 
try. Cdc khoang vgt rutil cd mdu den khdng cd thiu 
quang, cdn cac khoang vat rutil mau nau do bdn 
trong suit. Kich thudc khoang vat tu 0,04•^0,29 
mm; cdc hat dang kim que, lang trg cd chilu ddi td 
0,12^0,24 mm; 

+ Anatas (Ti02): Id khodng vgt thudng gap, 
song so vdi rutil thi ham lup'ng it han. Ham lup'ng 
cua anatas ti> vdi hat din 0,6 kg/m^. Khoang vat cd 
mdu ndu vdng, luc, xdm nhat, dnh kim cuang. 
Khoang vdt c6 dgng hgt meo md hoac bi bao trdn, 
kich thudc tu 0,03-^0,29 mm; 

+ Leucocen (Ti02.nH20): Id khodng vdt thudng 
gip, so vdi anatas thi hdm lug-ng leucocen lai it 
han, dao dOng td vdi hgt d in 0,3 kg/m^. Khoang 
vgt cd mdu xdm trang, dang hgt meo mo, khdng 
diu hoac dang hat bj bao tron. Khoang vat 
khdng thau quang, dnh md, dO mdi tron kem din 
trung binh. Kich thudc hat 0,09^0,28 mm, nhu-ng 
hat khdng diu dan thi kich thudc 0,07^^0,2 mm 
theo chilu ngang vd kich thudc 0,18^0,45 mm 
theo chilu dgc; 

+ Zircon (ZrSi04): la khoang vdt rdt phi biln 
trong quang cd dgng manh vd, dang lang try ludng 
thap vd dang bj bdo tron. Khoang vgt co cdc logi 
khdng mau, phck hdng, phdt vdng, xanh nhat, dnh 
thuj tinh, trong suit, khi bj nhiim ban thi md due, 
dd mdi trdn cua khodng vdt tu kem den trung binh. 
Hdm lugng zircon td 0,3 kg/m^ din tren 10 kg/m^ 
Kich thudc cdc hat tu 0,02-f0,2 mm. Ddi vdi cdc 
tinh thl dang lang tru ludng thdp c6 kich thudc td 
0,0U0,11 mm theo chilu ngang vd tu 0,1U0,29 
mm theo chilu ddi tinh th l . Phdn tich microzond 
dan khodng vat zircon d mgt so vCing miln Trung 
cho thiy zircon gdm cac thanh phdn chinh nhu 
sau: Zr02=62,94-^64,83 %, Hf02=1,56-5-3,34 %, 

810=32,15^33,58%; 
+ Monazit (Ce, La,...)PO'': td khodng vdt tuang 

dl i phd bien, hdm lugng tu vdi hgt din 4,8 kg/m . 
Khodng vat cd mdu phdt vdng, xanh lyc hodc 
khdng mdu, trong suit, ddi kht ban trong suit do 
nhiim bin b l mgt khodng vdt bdi set chda slt. 
Khodng vdt thudng gap d dgng hat bj bao tron 
gidng gigt nudc, doi khi cd dgng tdm bj mdi trdn. 
Kich thudc hgt tu 0,03-^0,12 mm, doi khi cd th l 
tdi 0,28 mm. 

d. Do hat khoang vat qugng 
Ting hg-p cac k i t qua nghien cuu mau do hgt 

khodng vgt qudng d dai ven bd biln miln Trung, 
cdc khodng vdt quang chu yeu tap trung trong 
khoang cd hgt td 0,07-r0,25 mm chilm tren 90 %, 
trong dd kich thudc hgt khoang vat quang trong 
cdc thdnh tao Holocen thudng Idn han: dp hgt 
qudng trong trim tich Holocen phi biln d cd hgt 
td 0,U0,25 mm (chilm 60,8-^87 %), cd hgt <0,1 
mm chilm 9-̂ 37,9 %; dp hat quang trong trdm tich 
Pleistocen (cdt dd) chu y lu d cd hgt 0,07-^0,1 mm 
(chilm 68,17 %) vd c5 hat >0,1 mm chilm ty le 
24,81 %. 

Tom Igi: cdc trim tich De tu dgc ven biln mien 
Trung Viet Nam phdn bo khd rdng rai, co tudi tu 
Pleistocen sdm din Holocen mudn. Qugng sa 
khodng tdp trung vdi hdm lug-ng cdng nghipp chu 
ylu trong cdc tram tich biln vd biln-glo tuli 
Pleistocen giu'a vd Holocen mugn, trong dd trim 
tich tuli Pleistocen cd dien phdn bd khd rOng, b l 
day Idn ndn Id dl i tuang cd triln vpng vdi tilm 
nang to Idn. 

V l ban chit, sa khodng bd biln miln Trung 
Viet Nam rit gting vdi cdc mo sa khodng ting hg'p 
da phdt hipn trdn thl gidi; Id sa khoang tong hpp, 
chting cd nguin goc da ngudn va dup-c sdng Ipc d l 
tich ty nhdng khodng vdt co ty trpng 4,3-^5,2 vd dg 
hgt 0,074-5-0,25 mm do sdng biln, ddng nudc ven 
bd vd gid ddng vai trd chu ylu. Trong thdnh phan 
qugng sa khodng chua nhilu khodng vgt cd ich ma 
chu yeu gim 4 khodng vdt ilmenit, rutil, zircon, 
monazit; trong dd ilmenit chilm td 53,09-5-91,66 %, 
zircon 3,56-^18,45 %, rutil 0,69-5-2,65 % trong tong 
khodng vdt ndng c6 ich. Khodng vdt qugng co co 
hgt chu ylu 0,074-5-0,25 mm vd nhd han cd hgt cdi 
(chu yeu trdn 0,25 mm). Chat lup-ng tinh qugng sa 
khoang d cdc md tot ddp ung yeu cdu chdt lup-nc 
xudt khdu; dac bipt, trong khodng vgt zircon cc 
chua hafni-nguydn t l cd gia tri vdi ham lup-ng cao. 

Dya vdo ngudn glc thanh tgo ki t hgp vd 
phuang thdc phd huy vd di chuyin khodng vg 
trong ddi ngogi sinh theo cdch ly giai cua V.X 
Trophimov (1960), R.V. Niphinto (1961), G.V 
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Nhesterenko (1977) thi ven bd biln miln Trung 
Vipt Nam da phat hipn co mat hai kilu md: 

_ • Kilu md sa khodng hinh thanh trong ddi sdng 
vd bd chu ylu phdn bo trong cdc trim tich tudi 
Holocen mugn. Tap trung chu ylu trong tdng cat 
xdm khu vuc td Ha TTnh tdi Phu Yen; 

•:• Kieu md sa khodng hinh thanh tren bai bidn 
phdn bo chu ylu trong trdm tich tuli Pleistocen. 
Tdp trung chu ylu trong tdng cdt xdm va cdt dd khu 
vuc tu Ninh Thudn tdi Binh Thuan. 

2.2. Phan loai md quang titan theo dieu kien 
kinh ti 

Cd nhilu hinh thuc d l ddnh gia hieu qua kinh te 
cua mot md khai thdc titan sa khodng ven bien. 
Dudi day dua ra hai hinh thuc d l ddnh gid phan 
loai md theo dieu kipn kinh te. 

a. Theo di lu kien kinh t l thuan lo'i 
Theo l.I. Phalusev (LB Nga), md titan sa khodng 

cd dilu kipn kinh t l thudn lpi thi quy md md dugc 
phan ra: 

• Quy md ldn: 500.000-5-5.000.000 tan titan; 
• Quy md trung binh: 50.000-^500.000 t in titan; 
• Quy mo nhd: 25.000-f50.000 tan titan; 
• Dilm qudng: < 25.000 t in titan. 
Td cong thuc hod hpc cua ilmenit FeTiOgcd thl 

tinh ra ti trgng cdc nguyen t l : Fe=36,8 %, Ti=31,6 
% vd 0=31,6 %, kit hg-p vdi ddc dilm cac md sa 
khodng titan Vipt Nam cd khoang vgt qudng chu 
ylu chua titan la ilmenit 52-5-54 % Ti02, lup'ng it la 
rutin vd cdc khodng vdt khac, cac nhd dja chdt dd 
tinh ra quy md md theo tru lup-ng khoang vgt chinh 
la ilmenit nhu sau: 

• Quymd Idn: 1.500.000^15.000.000 tin qugng; 
• Quy md taing binh: 150.0005-1.500.000 tin quang; 
• Quy md nhd: 75.000^150.000 tan quang; 
• Dilm quang: < 75.000 t in qudng. 
Theo thing k l tru lup'ng, tai nguyen qudng titan 

ttieo viJng (Bang 2) thi nhung khu vuc cd the cdp 
phep quy md Idn cd dilu kipn kinh t l thudn Ipi Id: 
Nghp An-Hd TTnh, Quang Binh-Quang Tri, Thda 
Thidn-Hul, Quang Nam. Quang Ngdi, Binh Dinh, Phu 
Yen, Ninh Thugn, Binh Thuan. Cdn cdc khu vuc khdc 
chi gidi ban d quy md nhd hoac dilm quang. 

Theo thing k l gidy phep khai thdc tinh din nam 
2011 (Bang 3) thi chi cd khu vuc Ha Tfnh, Bjnh 
Djnh, Ninh Thuan vd Binh Thudn Id khu vyc cd th l 
cap phdp quy md Idn cd dilu kipn kinh t l thudn lpi. 
Cdc khu vyc khdc chi gidt han d quy mo nhd hogc 
dilm quang. 

b. Theo gia tri tu nhien bdng t i ln 
Ddnh gid gid trj md titan sa khodng ven biln cd 

Uil theo gid b\ ty nhidn bdng tiln cua nd. Cd rdt 
nhilu cdng thdc xdc djnh gid trj ty nhien bing tiln 

cua md, ai phCi hap vdi h lu hit cdc ^V^^hfuiuc 
khodng ven bifen Vi^t Nam hidn na/,'"^'5=^„^"J^ 
hipn 2 cdng doan la khai thdc vd tuyin Q^gng, san 
phdm Id qugng tinh cdc loai duac xuat khau tryc 
tilp thi xdc dinh theo cdng thuc: 

R=(Ctt,-C,„,n).Qac-HK.H,.K|.g,dlng. 0) 

Bdng 2. ThSng kd trw lucmg, tdi nguyen qupng 
titan theo vting (tinh den 12/2010) 

Ten vung 

Thanh Hoa 
Nqhe An-Ha Tfnh 
Quang Binh-
Quang Tri 
Thi>a Thien-Hue 
Quanq Nam 
Quang Ngai 
Binh Binh 
Phu Yen 
Ninh Thuan 
Binh Thuan 

Tru lu'ong va tai nguyen quang_ 
(l̂ hoang vat nang co ich, nghin tin) 

• TL 

-
2.588 

552 

659 

-
-

2.311 

-
-

2.853 

333 
405 

2.027 
396 

3.125 
431 
379 

2.967 
2.816 

560 
342.754 

334a 
927 

1.584 
605 

1.713 
1.531 
1.747 
8.357 

998 
15813 
253.785 

ITL 
1.332 
6.199 
1.653 

5.497 
1.962 
2,126 

13.636 
3.814 

17.373 
599,392 

Ghi chu: TL - Trd- Iwang; ZTL - Tong trd- Iwgng 
vd tdi nguyen. 

Bang 3. Thong ke giiy phep khai thdc qupng 
titan da cip phdp (nam 2011) 

Oia phu'ong 
Ha TTnh 

1 Quang Tri 
Thua Thien-Hu4 
Binh Dinh 
Nmh Thuan 

j Binh Thuan 

SGP 
3 
3 
1 
8 
1 
3 

TLCP 
2886 
414 
579 
2085 
3969 
2536 
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Ghi ChO: SGP - S6 giay phep dd cap; TLCP • 
Trw Iwgng cip phep (1(r tan qupng tlnh). 

Nlu qua trinh san xudt sau nay thuc hipn cs 
cdng dogn chl biln sdu thanh cac san phdm didxii 
titan thi cong thdc tren se dug-c vi l t thdnh: 

R=(Cto-Cm,n).Q(jc.HK.H,. Hi.Ki.g, ding. (2) 
Trong dd: R - Gid trj bdng t i ln cua md khoang sar 
(ddng), R cang Idn thi md cdng cd gid trt; Ctb - Han 
lupng trung binh cua thdnh phin c6 ich tron( 
quang khai thdc, kg/m^ hoac %; Cm,n - Ham lupnt 
cdng nghipp t l i thilu thanh phdn cd ich tron< 
qugng khai thdc kg/m^; Oac - Trd lu^ng qudng dji 
chat, m ;̂ Hk, H,, H| - Hp s6 thu hl i trong khai thac 
tuyin va luy^n thanh phdn cd ich vao san phdr 
culi cung; khli lup'ng - Hp s l bao hiem \(^i nhua 
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cho nha dau tu; g. gia ban dan vi san pham d/tln. 

Khi CtD>Cmm se dam bao cho md khai thac lpi 
nhuan. Phin lo-i nhuan nay duac hinh thanh tren 2 
nhom la (i) nhom ylu td ddu tu va lao dong, (ii) 
nhom yeu t6 tu nhien cua mo khoang san. Song iai 
nhuan do nhdm yeu t6 ddu tu va lao dpng mang lai 
da duac loai tru bdng he so bao hilm lai nhuan 
cho nha dau tu (hay lai nhuan djnh muc) nen gia tn 
tir nhien bdng tiln xac dmh duac phan anh lai 
nhuan do ylu 16 tu nhien mang lai dl i vdi mdi mo 
cu thl. Do vay, cong thuc tren khong nhung cho 
bilt gia tr; b^ng tien cua md khoang san la ldn hay 
nhd ma no cdn la ca sd de tinh thue tai nguyen 
hap ly han 

Vdi cac thong sd ddu vao cua mot mo khai thac 
theo ky thuat md cd thl danh gia gia tri theo dilu 
kien bSng tien cue nd, Viec danh gia gJa tri mo titan 
sa khoang ven bien bdng tiln cd thl phan loai 
duoc md: lpi nhuan hay khong lai nhuan va muc 
do lpi nhuan cua md dem lai. 

2.3. Phan loai md quang titan theo dac diem 
cdng nghe khai thac 

Can CLf vao dac dilm clu true than khoang, 
dieu kien dia chat, dia chit cong trinh, .. viec thu 
hoi titan sa khoang ven biln phai gan lien vdi khau 
tuyen thd va thai cat Tu do, day truyen cdng nghe 
khai-tuyin titan sa khoang ven bien bao gom 4 
khau chinh la: (i) - Khdu cat quang; (ii) - Van tai cat 
quang; (iii) - Tuyin va (iv) - Thai cat (H.3). 

" - KIlAU QUANG I 

•{ 

KHAU CONG NGHg 

•c > ^ 

~ L |-may xuc 
_J - may ui 

> 
^ _ p Ltxri i i bl 

may 

- tx/m hiil 
sung nu^c 
lauhut 

•615 
bang lai 

> -

H.3 Sa dd tdng quat cdng nghe 
khai thac titan sa khoang ven biin 

Khdu cat quang cd the tien hanh bang cac 
phuang tien ca gidi (may xuc, may ui, .) hoac 

bang sue nudc (bam hut, sOng nudc, tau hut). Vdr 
taî cat quang tu guang cdng tdc tdi nai tuyin c( 
thl bdng phuang tien ca gidi (d td, bang tai, maj 
ui) hodc bdng sue nudc (ty chay, bam bun cdt) 
Khau tuyin thd (thu hdi khodng vdt nang cd ich; 
dup-c thyc hien bdng vit xodn (nhilu cdp), ddi kh 
cd kit hpp vdi phan ly cdn. Viec thai cdt sau tuylr 
vdo khoang trlng da khai thdc (gpi Id thai trong) cc 
thl thyc hien bdng phuang tidn ca gidi (mdy ui] 
hogc sue nudc (bam bun). Khoi lug-ng van tai v£ 
chdt kho quang sau tuyin cd khli lugng Id rdt nhe 
so vdi khoi lugng md (<1 %) do vgy khdng dua vdc 
tieu chi phan logi. Tren ca sd dd, vipc phdn log 
cdc sa dl cdng nghe khai thac titan sa khoang ver 
biln duac dua tren ding bg thilt bj su dung trone 
day truyin cdng nghe la khau cdt quang-van tai cai 
quang-tuyin thd-thai: 

• Sa dl 1. May xuc xOc qugng, vgn tai d to 
tuyen vit xoan, thai bdng bam bun; 

• Sa dd 2. I\/1dy xuc xuc quang, van tai d td, 
tuyin vit xodn, thai bang midy ui; 

• Sa dd 3. Sung nudc khiu qudng, vdn tai 
bdng bam bun, tuyin vit xodn, thai bdng bam bOn; 

• Sa dl 4. Sung nudc khau quang, van tai 
bdng bam bun, tuyin vit xodn, thai bdng may ui; 

• Sa dl 5. Bam hut qugng tryc tilp, tuyin vii 
xodn, thai bang bam bijn; 

• Sa dl 6. Tdu hot khdu qudng, vgn tai bdng 
bam bun, tuyin vit xodn, thai cat bdng bam biJn. 

Trong mOt sl trudng hp-p, mdy ui dug-c su dung 
dl danh dong, Idm tai sa bp nhim ndng cao hipi 
qua lam viec cho may xiic hoac sung nudc. Kh 
khai thac bang tlu hCit, khdu phy trp dl Idm tdng 
hieu qua Idm vipc cua tlu hut la trang bj ca CIL 
Idm tai bdng ca gidi (phay, cdt) hoac sue nudc (vd 
phun, tdm phun) de lam tai sa bd sa khodng d 
guang cdng tdc trong qua trinh hut. 

Trudc khi dua vdo cac vit tuyin, cdt quanc 
dup-c qua sang dl Igc rac ban va cdc san sdi to. 

D I tdn thu tdi nguyen, cdt quang nguyen kha 
thudng dugc tuyin vit xodn 4 cap; tuyin sa cdp 
tuyin trung gian, tuyin tinh vd tuyin vdt. Trudc kh 
vdo tuyin vit xoln cd thl qua khdu tuyin phdn 1̂  
cdn dl giam bdt cdp tuyin vit. 

Ngodi ra dl khai thdc md dam bao ylu t l md 
trudng trong khai thdc md dup-c quan tdm cha 
che. Phai tuan thu cdc quy hogch, quy dinh cuc 
phdp luat v l bao ve mdi trudng khai thac mo titar 
sa khoang ven bidn. 

3. Kit luan 

Vi$t Nam Id nudc cd tilm nang khodng san titar 
Idn, vipc chl can cu vdo Ip'i nhudn hay can cd vdc 
dilu kipn khai thdc hi#n tgi md tiln hdnh khai thd( 
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se gdy lang phi tai nguyen Idn cho dit nudc, anh 
huang xiu tdi mdi trudng cung nhu quy hogch 
ting thl ve tham do, khai thdc vd chl biln qudng 
titan sa khodng. Vi vgy mpt md khi tiln hdnh khai 
thdc can phai xem xet tdt ca cdc ylu to nhu. ty 
nhien, xa hpi, dac dilm ^a chit, san lupng md, 
hipu qua kinh t l , cong nghe khai thac phu hp'p vd 
ylu t l dam bao mdi trudng trudc vd sau khai thdc. 

Bai bdo dua ra 3 ddc dilm phdn loai md qugng 
titan sa khodng ven biln Viet Nam: 

• Theo dipu kien cfia chdt hinh thdnh thdn khoang 
san cd thl cho thdy: vung quang thupc hinh thai 
hinh thdnh nao: trong tdng cdt xdm, tdng cdt dd. 
dac dilm titan sa khodng trong hinh thdnh 6d; 

•:• Theo dilu kipn kinh t l : ddnh gid dup-c quy 
md md titan sa khodng cung nhu gid trj bdng tiln 
ma mdcd thl mang Igi; 

• Theo dilu kipn cdng ngh^ khai thac: Cin xdc 
djnh dilu kidn dja chit khu mo, dilu kien ty nhien 
khu md, yeu t l kinh t l ddu vdo d l iya chpn sa dd 
cdng nghp khai thdc phu hp-p. 

Vi^c xem xet cdc dilu kidn phdn logi md qugng 
titan sa khodng nhdm dua ra quylt djnh chinh xdc 
cho viec hogch djnh khai thac cho vCing quang ndi 
chung vd cho tung md quang titan sa khoang ven 
biln Viet Nam ndi rieng se dem Igi hidu qua khai 
thac va khai thac bin vung titan sa khodng ven 
biln.n 
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. :g ngh? 
J Md, H^ 

Vietnam has potential rese 
titanium, which are distributed along the coast 
of Vietnam and mainly along the coast of the 
Middle spreading on provinces from Thanh 
Hoa to Ba Ria-Vung Tau. They need to be 
mined to bring profits for localities and country 

Currently, there are a number of scientific 
researches on placer titanium along the coast 
of Vietnam follow different scientific critehas 
to potential evalutation, effective mining. On 
scientific basis, to take a more holistic view of 
the classifiable placer titanium from which 
mining technology choice. The paper presents 
the three conditional considerations to 
classified placer titanium along the coast of 
Vietnam, that are: condition of geological 
fomiation, economic conditions and ctiaracteristics 
technological mine. 

NGHIEN ciru, DE XUAT.. 

In this paper, the authors focused on study 
to propose some technical solutions related to 
environment rehabilitation and restoration in 

an mining in provinces along the coc 
middle part of Vietnam. Contents inciude: 
Mining technology and procedure selection: 
impacts from mining; suitable plants; legal 
documents and foundation for preparing 
rehabilitation and restoration plan,etc in order, 
to increase effectiveness of rehabilitation 
process, avoiding natural resource loss,! 
minimizing environmental . imr,-,^*^ ^.,^1 
negative impacts on landscape'; 
also providing supports to com|ii 
of technology and promoting e. 

'• friendly titanium mining. 
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