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Cong nghé khai thac titan sa khoang bang strc nudc ludn phai str dung mot luong nuéce nhét dinh dé
tién hanh khai thac, tuyén tho va thai cat. Luong nudc yéu ciu trong moong khai thac dé duy tri cac hoat
dong trén phy thudc vao mic do thim cua nudce trong cat quang, dac biét khi thanh phan khoang vat trong
quing chtra ham lugng sét khac nhau. Két hop gitra nghién ciru ly thuyét va thuc nghiém, céc tac gia da
xay dung md hinh thi nghiém dé xac dinh mirc d6 tham cua nudéc trong moong khai thac khi ham lugng
sét trong cat quing titan sa khoang thay doi (10% va 15%) va d6 am cua quang trong 3 truong hop 0%,
15% va 30%. Dya trén két qua nay, cac hé sb thu hdi nudc trong cat quing twong (g Vai cac truong hop
trén thi nghiém duoc kién nghi cho cac mo titan sa khoang ven bién caa Viét Nam trong qué trinh tinh
luong nudc yéu cau cho qué trinh khai thac, tuyén tho va thai cét.

Tir khéa: Titan sa khoang ven bién Viét Nam, khai thac strc nuéc, hé s6 thu hdi nudc, mie do thim nuéc.
1. Cong nghé khai thac titan sa khoang tai Viét Nam

Hién nay, cong ngh¢ khai thac phd bién dang dugc ap dung cho cac mo titan sa khoang ven bién Viét
Nam la cong nghé khai thac bao gom 3 khau chinh: khai théac, tuyén thé bang vit xoan va thai cat [2,6].

1.1.Khau khai thac

Do ddc diém thanh tao cua titan sa khong ven bién Viét Nam, céc khoang vat nang (KVN) chi chiém
phan rat nho (khoang 1%) [3]. Vi vay, khdi lwong cét thai gan nhu 14 toan bg khdi lugng quéang khai thac.
Do d6 cong nghé khai thac dang dugc ap dung tai cac mo sa khoang Viét Nam cha yéu bang strc nudc voi
cac budc co ban sau:

+ Chuan bi dién khai thac dau tién nho nhat dam bao cung cip nudc day di nuéc trong ca moa khd va
mua mua. Moong nudc dy trir thuong duge dao va dap trudc khi tién hanh ma moong khai théc.

+ Pao cac moong khai thac chira nudc dam bao cho thiét bi khai théc hoat dong.

+ Thiét bj khai thac gom: Bé hut cat, tram tuyén tho (duoc dit trén bo hodc dudi moong khai théc trén
be), siing bén nudc hd trg cho viéc khai thac, may xdc hoic may ui san gat hd tro cho viéc dua quing vao
moong khai thac va don bé mat.

Nhiém vu khai théc chu yéu & day 1a hé théng may bom trén bé s& hat hdn hop cat quing duéi moong
1én dé bom vao tram tuyén so bo (dat trén bé hoic trén bd). Trong qua trinh khai thac, dé ting hiéu qua
hit ban cét tai dau hut d6i véi cac truong hop cat quang ran, kho toi, sung bén nuéc s& duoc ding dé bin
truc tlep I&n guong quing tai chan tang hodc khu vuc dudi nuéc gan d6 nham lam toi cat quang. Doi khi
sting ban nuée cling duoc ban Ién cac phan trén cua guong dbi voi nhitng khu vuc cat bi dong cing dudi
dang cét két nham lam nhiém vu thdm ra cat quang trén tang.

1.2. Khéu tuyén thé bang vit xodn

_Khau tuyén quing hién tai dang duoc st dung 1a hg thong vit xoan tuyen trong luc. Khau tuyén co ban
gom 3 cong doan tuyen chinh: tuyen thd, tuyén trung gian va tuyen tinh (Hinh 3). Sau khi tuyén, KVN
duoc thu hoi va dua ve khu chira. Cat thai duoc thai truc ticp ra phia sau khu vuc moong dé khai thac hay
khu vuc khdng chta quang. Tuy thude vao dac tinh mdi khu vuc quang ma tram tuyén quang co thé dat
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trén bo hoic dudi moong khai théc. Hién tai cac tram vit xoén thuong duogc dat trén bd dé thuan loi cho
viéc khai thac ciing nhu thai cat. S6 lugng vit xoén, hinh thirc vit xoan c6 thé thay d6i nhiéu hoac it phu
thugc vao thanh phan cat quang va quy mo khai théac caa mo.
1.3. Khdu thdi cat

Viéc thai cat theo hinh thirc d6 thai vao khu vuc da khai thac dugc &p dung hau hét cho cac mo khai
thac titan sa khoang tai ven bién Viét Nam. Khéi lugng cét thai gan bang hoan toan khéi lugng khai thac;
khai thac dén dau, hoan nguyén bé mat khu vyc dé khai thac t6i do.

Cong tac thai phai dam bao lwong cét thai khong chay vao guong khai thac, khong d6 thai trdng 1an 1én
khu vire chua hodc sap khai thac.

10

Hinh 1. So d6 minh hoa cong nghé khai thdc titan, tuyén so b va thdi cét
1- Moong khai thac; 2- Bé bom hiit bin cdt; 3- Ong hlt; 4- Neo dinh vi;5- Stng bdn nuwéc; 6- vit xodn; 7-Phao ndi;
8- Ong thai bun qudng; 9- Bai thai cat;10- Thiét b co gidi san gat qugng xuong moong khai thac (may xuc, may ).
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Hinh 2. Hé thong bé vit xodn tuyén thé tai mé titan Hinh 3. So do céng nghé tuyén thé
Cuwong Gian, Ha Tinh quang titan sa khodn

2. D3t vin dé nghién ciu

Trén co sé nghién ciru dic diém dia chat, nghién ciu cac cong trinh khoa hoc [4] ciing nhu dic diém
khai théc titan sa khoang ven bién hién nay, viéc tinh toan anh huong cua sét va do am cua cat quang
chua dudc xét toi trong qua trinh khai thac, do d6 mutrc d6 tiéu hao nudc trong khai thac gap khé khan
trong viéc xac dinh chinh xac lwong nudc cung cap cho mo. Nhiing khu vic ¢6 thuan lgi vé ngudn nude
sai s tinh toan cap nudc anh huong khdng nhiéu, tuy nhién nhitng khu vue kho khin vé ngudn nuée dé
khai thac nhu tinh Ninh Thuén, Binh Thuén [4] viéc xac dinh khéng chinh x4c s& lam anh huong téi toan
bo quy trinh cong nghé, san luong va lgi nhuan kinh té khi tién hanh cong tac khai théc.

Khi nghién ctiu cac tai liéu dia chat khu vuc c6 tiém ning khai thac titan cong nghiép véi quy mé 1on
theo quy hoach cia Chinh phu [5], titan sa khoang trong ting cat do, ham luong sét trong cat quang c6
muc giao dong khoang tir 1% téi trén dudi 20%, ciing ¢ 1 s6 khu vuc ham lugng cao hon nhung khong
tap trung. Diéu kién dia chat thuy van rit kho khin va da phan cac khu vuc khai thic nim trong khu vuc
nghéo nudc [4]. Hién tai, chua c6 nghién ctru anh huong cua 2 dac diém nay t6i sy thim nudc & trong
moong khai thac.

Quy trinh cua nudc & trong moong khai thac dwgc md ta nhu sau: Khi nuée duge bom vao moong khai
thac, nudc s& dan bi thim vao phan cét quang, ty mic do sét, dd 4m cua cat quing ma muac do tham
nudc vao guong nhanh hay cham, dén 1 Iic nao do, lwong nuéc gan nhu khong doi trén mat moong khai
thac, khi d6 nuoc tham rat cham vao guong va nudc dan dan khong thdm vao guong, tuy nhién trong qua
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trinh khai thac 12 lién tuc s& lam cho guong chuyén tir trang thai w6t bio hoa nuéc sang phan cét quing
khd, qua trinh tham nudc lai tiép tuc. D& hoat dong duogc lién tuc, nudc bd sung vao moong khai thac
dugc bu vao luong nudce di ton that. Phan d6 thai bai thai trong cua moong khai thac ¢ qua trinh tham rat
nho do luén chira cat thai bao hoa nude phia dudgi moong.

Khi di nghién ctu thuc dia, thuc té khai thac titan sa khoang ven bién, tac gia nhan thay rang: Nhiing
noi c6 ham luong sét cao trén 10% thi kha nang thAm nudc vao cat quang tro 18n rat thap; nhiing khu vuc
¢6 d6 am khac nhau trong cat quing ciing lam cho mirc d6 thdm nuéc vao cét quang giam di dang ké.
Mtc d6 nay dwoc phan anh qua chiéu dai tham nuéc, téc do thim nude vao guong; luong nudc tham thau
giir trong guong khai thac.

Dé xac dinh duoc chiéu dai thim va lugng nudc thim vao guong khai thac, tic gia xay dung thi
nghiém véi md hinh thi nghiém duoc thé hién trong hinh 4 va hinh 5. Pay 14 thi nghiém phan anh sy anh
huéng cia thanh phan sét trong titan sa khoang ven bién. Bé dam bao tinh thdng nhét va cac thi nghiém
cuing hé quy chiéu khi xac dinh két qua, cac thao tac trong thi nghiém dugc thyc hién tuong tu va giong
nhau.

10cm
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| | | |
30 25 20 15 10 5 Ocm

Hinh 4. M6 hinh thi nghiém xdc dinh téc @6 tham Hinh 5. Thiee nghiém xdc dinh toc dé tham thdu
thau nuée cia quing nuwoc cua quang

+ Kich thudc cua mo hinh than quang bao gdm: chiéu dai trung binh cua ting quing 14 40 cm va chiéu
cao tang quing 1a 10 cm (md hinh trong duong: lem trong md hinh twong duong 1 m ngoai thyc dia).
Tién hanh cho nuéc vio day mo (voi chiéu cao 16p nudce 1,5 cm), quan sat nudc tham thau téi cac mbc do
khoang cach theo phuong nam ngang (tinh bang cm) va bam thoi gian (tinh bang gidy), théng ké céc gia
tri ghi nhan duogc, xac dinh duoc chidu dai thim nudce, mirc d6 gitr nude trong cat quang co ham luong sét
5%; 10%; 15%; 20%.

+ Chuan bi mau cét quing theo ti 18 khdi lwong: 1% KVN, 5%: 10%; 15%:; 20% sét va khéi luong cat
mau theo ti 1& thi nghiém. Chuén bi luong nudc gom 2 kg twong duong 2000 ml; Cho nuéc chay vao
moong khai thac, téi khi muc nudce dat chiéu cao 1,5 cm; tién hanh bam thoi gian theo cac méc: 5 cm, 2,5
cm, 1,25 cm trén thang thude do. Do lwong nude thim thiu vao guong ting; do lwong nudce thu hdi duge
khi qué trinh tham dirng lai.

3. Anh hwéng cia ham lwong sét téi mire dp thdm nwéc trong moong khai théc titan sa khoang
3.1 Anh hwéng téi chiéu dai tham va tée dg tham
Két qua thi nghiém do anh hudng cua ham lugng sét trong cat quang véi chiéu dai tham duoc tong hop
trong bang so6 1 va bang so 2.
Bang 1. Tong hop dnh huong cua ham heong sét trong cat quang
vdi chiéu dai tham ¢ trang thai khd

Ham luong sét,% 5% 10% 15% 20%
Chiéu dai thim,cm 25 10 75 75
Thoi gian tham,s 409.81 263.04 311.69 406.79
Van tdc¢ trung binh thim, Vi, cm/s 0.061 0.0380 0.0240 0.0184
Bang 2.Tong hop dnh hweng ciia ham leong sét trong quang
Véi chiéu dai tham ¢ trang thai am 15%

Ham luong sét,% 5% 10% 15% 20%
Chiéu dai thAm,cm 25 15 15 15
Thoi gian tham,s 377.33 357.49 440.21 535.71
Van tdc trung binh thim, Vi, cm/s 0.0662 0.0419 0.0340 0.028
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Hinh 7. Anh hiong ciia ham heong sét trong cét

qudng voi téc dé tham thau nude

Tir bang két qua tong hop, dd thi phan tich c6 thé dua ra 1 s6 nhan xét sau:
Trong diéu kién khé: Khi ham luong sét chiém tir 5-10%: qua trinh tham va chiéu dai thdm co thé dat
t61 25cm va tde d6 thdm s& tién dén 0 khi chiéu dai 16n hon 25cm. Khi sét trén 10%, 15% va 20% chiéu
dai tham thau chi dat dugc 15cm. Ham lugng sét anh hudng truc tiép t6i qua trinh thim va ngan nude.
Trong diéu kién am (dg dm 15%): chidu dai thim giam tir 25cm trong didu kién sét 5% tuy nhién khi
sét 10% chiéu dai tham giam xudng 10cm, khi ham lugng sét 20% thi chidu dai tham chi dat dudc 7,5cm.

3.2 Anh hwéng téi miee dg thu hoi nwec

Pé lam 16 hon vé luong nudc s& bi gitr lai trong guong khai théc 1a bao nhiéu, tac gia da tién hanh do
lugng nudce d6 vao va lugng nude thu hoi duge sau khi trang thai 6n dinh nudce tham rat nho vao guong

khai thac dugc két qua sau

Téc gia da tién hanh thi nghiém dé xac dinh ty 1¢ thu hdi nudc ciia quang titan voi ham luong sét 5%, 10%,
15% va 20% ¢ trang thai kho (46 am 0%) va trang thai am (d6 am 15% va 30%).

Bang 3. Ty I thu hoi nuedc ciia quéng cd ham hrong sét 5%
Vai sy thay déi dé am cua qugng (9%, 15%, 30%)

R . Po am b6 am b6 am
TT Tén muc DPon vi 0% 1'5% 3'0%
1 | Nudc chuan bi lit 2 2 2
2 St dung vao moong lit 13 13 1.35
3 | Nudc thu hoi lit 0,2 0,25 0,55
4 | Nudc tham vio guong lit 1,1 1,05 0,85
5 | Ty lé thu hoi % 15 19 37
Bang 4. Ty Ié thu hoi nueéc cia quang cé ham heong sét 10%
V6i Sie thay doi dé am cia quang (0%, 15%, 30%)
. . Po am Do am Do am
TT Tén muc Pon vi O% 1'5% 3'0%
1 | Nudc chuan bi lit 2 2 2
2 St dung vao moong lit 1.3 1.35 1.3
3 | Nudc thu hoi lit 0.403 0.45 0.7
4 | Nudc tham vio guong lit 0.897 0.9 0.6
5 | Ty lé thu hoi % 31 33 54
Bang 5. Ty Ié thu hoi nueéc ciia quang cé ham heong sét 15%
V6i Sir thay doi dé am cua quang (0%, 15%, 30%)
TT Tén muc Pon vi D&/Z‘m Dl%‘;)m D?’%;zn
1 | Nudc chuan bi lit 2 2 2
2 St dung vao moong lit 1.3 1.5 1.4
3 | Nudc thu hoi lit 0.7 0.8 0.93
4 | Nuéc tham vao guong lit 0.6 0.7 0.47
5 | Ty lé thu hoi % 54 57 66
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Bang 6. Ty Ié thu hoi nudcC cua qudng cé ham lieong sét 20%
V6i S thay doi do am cua quéng (0%, 15%, 30%)

TT Tén muc Pon vi Do am Do am Do 4m
0% 15% 30%
1 Nudc chuan bi lit 2 2 2
2 | Strdung vao moong lit 1,3 1,35 1,35
3 Nudc thu hoi lit 0.9 1 1,1
4 | Nudc tham vao guong lit 0.4 0,35 0,25
5 Ty 1€ thu hoi % 69 74 81
40 37 60 -
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Hinh 9. M6i quan hé giita 1y 1é thu hoi nuoc cua
quang co ham lwong sét 10% voi su thay doi do
am cua quang (0%, 15%, 30%)

Hinh 8. M6i quan hé giita 1y Ié thu hoi nudc cua
quang co ham luong sét 5% voi su thay doi do am
cua quang (0%, 15%, 30%)

y = 0.4x + 68.667
R?=0.9908

TV 18 thu hdi, %

Ty 1& thu hoi, %
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Do am,%

Hinh 11. Méi quan hé giita ty 1é thu hoi nuoc cua
quang co ham lrong sét 20% voi sw thay doi do
am cua quang (0%, 15%, 30%)

Hinh 10. Méi quan hé giita ty 1é thu héi nudc cua
quang co ham luong sét 15% voi sy thay doi do am
cua quang (0%, 15%, 30%)

Tir céc bang trén, nhan thiy: ty 1é thu hdi nudc s& ting 1én khi ¢6 4m trong quang tang tir 0% dén 30%.
Ham lugng sét trong quang cang cao thi ty 1¢ thu hdi nudc trong quing cang ting, do nudc di bdo hoa
trong sét. Cu thé déi véi truong hop ham luong sét tir 5-10% va do am thay doi tir 0% dén 30% ti 1é thu
hoi nude trong moong khai thac thap nhat 1a 15% va cao nhat 1a 54%; D4i véi truong hop ham luong sét
tir 15-20% va do am thay ddi tir 0% dén 30% ti I¢ thu hoi nude trong moong khai thac thap nhat 1a 54%
va cao nhat 1a 81%. Cac gié tri thu dugc rat quan trong trong viéc tinh ton cip nuéc cho mo khai thac
titan sa khoang. Diéu kién kho tng vai khu vuc ving quang khd hodc trong diéu kién thoi tiét moa kho.
Diéu kién 4m w6t tng vai khu vuc quing c6 do 4m cao va trong thoi tiét mua mua.

4. Két luan:

Bai bao da dé cap t6i sy anh huéng cua ham luong sét va d6 4m cua cat quing khi khai thac titan sa
khoang ven bién, day la van dé méi dau tién dugc dé cap trong khai théc titan sa khoang. Viéc xac dinh
dugc str anh huong cia sét cling nhu do am cua cat quang sé glup cho viéc tinh toan lugng nudc trong
khai thac c6 tinh phu hop hon ciing nhu ¢6 phuong 4n ve nguon nude, dam bao khai thac dugc trong ca
muia kho khé khin vé nguon nuéc ciing nhu xac dinh dwoc san lwong phti hop nhat dinh.
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Khi ham luong sét ting va do am tang s& 1am cho qua trinh tham vao guong khai théc giam dong nghia
vé6i n6 1a kha nang thu hdi nuéc trong moong sé& cao hon. Céc gié tri tinh toan phan anh diéu kién thuc té
ngoai thuc dia trong cac khu vuc quang khac nhau va trong diéu kién khac nhau vé dia chét ciing nhu
trong diéu kién thoi tiét khac nhau. Cac gié tri 1a thdng s6 quan trong dé tinh toan lugng nudc ding trong
khai thac ctia mo.
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ABSTRACT

Research on the effects of clay content on water permeability
in the coastal placer titanium pit of Vietnam

)
Le Qui Thao!, Bui Xuan Nam! Le Thi Thu Hoa?!, Pham Van Viet!, Nguyen Hoang*
! Hanoi University of Mining and Geology

Mining technology for placer titanium by hydraulic mining always has to use a certain amount of water
in order to carry out mining. coarse sorting and sand disposal. A required amount of water for the mining
pits to maintain the above activities depending on the permeability of water in the ore sand, especially,
when the mineral composition in the ore contains different clay content. Combining theoretical and
experimental studies, the authors have built experimental models to determine the water permeability in
the mining pits when the clay content in the placer titanium ore sand changed (10% and 15%). %) and the
humidity of the ore in 3 cases are 0%, 15% and 30%. Based on the results, water recovery coefficients in
ore sand corresponding to the above cases are recommended for the coastal placer titanium mines of
Vietnam during the calculation for the required amount of water for the mining. coarse sorting and sand
disposal.

Keywords: coastal Titanium placer of Vietnam, hydraulic mining, water recovery coefficient, water permeability.
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