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KHOA HOC VA CONG NGHE MO

sU HNH HUGNG CUA DHC PIEM HINH THﬂI-CﬂU TRUC

BAG Vin QUANG APATIT MO cOC, CAM BUGNG, LAO CAl
PEN THAM DO VA KHAI THAC

co6 tiém nang lén vé quang apatit, chét

lwgng quang tot, diéu kién kinh té thuan lgi.
pé dam bao cong tac khai thac phat trién mé, dac
biét 6n dinh vé nguon cung quang apatit co gia tri
nay ra thj trwong, . can co sw dau tw nghién clru,
danh gia mét cach toan dién vé dac diém hinh thai-
cau tric cac via quéng apatit va anh huéng cla

}( hu viec Cam Buong, Lao Cai dwge danh gia

chdng dén cong tac khai thac, tir d6 dwa ra cac chi

trwong dau tw, khai thac va st dung chang co hiéu
qua. Chinh vi vay, bai bao dugc trinh bay nham
gbép phan giai quyét cac van dé cap thiét dé.

1. Khai quéat vé dic diém dia chit Khu mé Céc

1.1. Dja tang -

Khu mé Céc ndm trong dia phan xa Ta Phé&i, xa
Hop Thanh cta thanh phé Lao Cai, cach trung tam
thanh phd khoang 15 km vé phia Tay Nam. Khu
mé cé dién tich gan 6 km?, kéo dai theo hwéng Tay
Bac-Dong Nam tir Lang Phoi dén Dbi Dinh véi
chiéu dai khoang 4 km, chiéu rong tir 1,2+1,5 km.
Theo tai liéu ctia Dwong Quéc Lap va ddng nghiép
(2003) [1], tai day chi c6 mat trAm tich bién chéat
clia hé ting Cam Puwéng (gdm 3 phan hé tang
Cam Puwong dwdi, gitra va trén - twong (ng véi
tang thr 2 dén tang thir 8 clia cac tang Kbc San
theo Kamukov A.F., 1956 [2]). Thanh phan thach

‘hoc chii yéu clia hé tAng gom da phién thach anh

sericit-dolomit chlra apatit, da phién muscovit-
thach anh apatit-carbonat giau chét than.
* 1.2. Magma
Trong khu mé Céc khdéng quan sat thay khoi
magma nao, chi yéu phat trién nhitng dai co va
cdc mach lamprophia. Lamprophia gém nhiéu loai

‘da cé thanh phan thach hoc khac nhau, diéu d6

chirng t& sy hoat ddng chia ching theo nhiéu pha
khac nhau.
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1.3. Kién tao -

CAu tao ubn nép va dut gay phat trién kha
phong pht trong khu mé, ¢6 qui mé, tinh chat khac
nhau va anh huédng dén céc via quing véi mic do
Khac nhau da gay ra khéng it khé khan trong qua
trinh nghién clru mé.

‘Trong pham vi khu mé chi c6 mét nép 16m Ngoi
Pudng Ién, kéo dai tiv Pu Chat dén Dai Binh va bj
dit F, chia cat. Truc ctia nép 16m kéo dai theo
phwong 120° di v& Tay Nam né chuyén dan sang
hwéng 100+90°, c6 mat truc cim vé& déng bic voi
goc déc thay déi tir 70+85°. Cac nép ubn khac co
quy md nhé hon va phat trién & hai canh cla nep
1dm nay.

Khu- mé chiu anh hwdng cla nhiéu pha hoat
dong kién tao, trong d6 pha th(r nhét co lyc tac
dung theo phuong thdng ding la chd yéu tao nén
dut gay Fq va cac nép ubn thodi & phia Tay Nam
khu mo. Pha kién tao th(r hai c6 lwc kién tao chl
yéu theo phwong ndm ngang hwéng tir déng bac
dén Tay Nam, tao ra céc dirt gay nghich I6n va cac
nép udn dwdng vom nhon, ddo maét truc nghiéng
déng bac. Pha kién tao nay chi phéi cu trac dia
chéat khu ma.

2. Pac diém phan bdé cac via quiang apatit
khu moé Céc

Theo Kamukov A. F. (1956) [2], Nguy&n Van
Thoéng va nnk (1981) [5] da xac nhan trong khu
vire mo Coc tén tai 7 than quang apatit (via quang
apatit) nam trong cac da bién chéat ciia phan hé
tang gitra hé tang Cam Dudng (tang KS,4, KSs,
KSe) (hinh H.1). Duéi day la dic diém chung céc
via quang apatit.

Via 1 (V1) c6 hai kiéu quéng tw nhién 1a kiéu
quang phong hoéa (quang loai Il - KS4) va quang
chwa phong héa (quéng loai IV - KS;). Quéng loai
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Il phan bé & canh Tay Nam, ton tai tir tuyén XCVIII
dén tuyén XCIV va mot phan & Ddi Dinh; con &
canh déng bac chlng ton tai tir tuyén XCVIII dén
tuyén XC. Quéng c6 mau xam, xam nau, xam tro,
mém bé khong phan biét dugc n6 voi da vay
quanh. Chiéu day trung binh quang loai Ill 3,5 m.
Quang loai IV nam chuyén tiép dwdi quéng loai Il
va duy tri khéng lién tuc, déi khi tao thanh nhirng
thdu kinh kéo dai. Quing ctng ran, mau xam
xanh, khéng phan biét dwoc véi da vay quanh
bang mét thwerng. Chidu day quang loai IV thudng
nhé hon quang loai lll, trung binh 2,7 m.

Via 2 (V2) twong tw nhw via 1, phan ndm trong
dai phong héa la quang loai lll va phan quéng gbc
nam trong doi chwa phong héa la quang loai IV.
Via 2 céach via 3 v&i khoang cach trung binh 11 m.
Chiéu day trung binh ctia via & 4,5 m.

Via 3 (V3) tring toan bd véi phan hé tang gitra
(ting KSs theo phan chia clia Kalmuwkov) va cé hai
kiéu quang tw nhién 1a quéng phong hoa (loai 1) va
quéng géc (loai Il). Than quéng duy tri lién tuc &
canh déng bac dit gdy F,; & canh Tay Nam ching
bi F1 lam gian doan. Chiéu day cta via tir 5310 m,
trung binh 7,8 m. Quéng loai | cé6 mau xam vang,

Xam nau, xam xi mang, trdng xam, phong hoéa
manh thi mém bé, phong héa yéu thi gion, dap dé&
v& thanh nhitng khéi da giac sic canh, mat v&
phang. Quang loai | c6 P,O5 trung binh 37,36 %.
Quang loai Il c6 mau xam xanh, xam den, xam
sang, kién truc vi hat bién tinh, ciu tao phan phién,
phan I&ép méng, cé khi phan Iép khong rd rang
Quang loai ll cé P205 trung binh 27,57 %. -

Via 4 (V4) ndm trong phan hé tang gitra (tang

KSg theo phén chia cia Kalmwkov) va hoan toan la:

quang phong hoa c6 chat lvgng twong (’ng quéng
loai lll. Quang phong hoa coé mau xam nau, xam
phat tim, phét vang, mém bé, khé phan biét gitra
quang va da vay quanh bdng mét thuong. Quang
loai lll cé P20s trung binh 16,0 %. Chiéu day doi
phong hoa bién dcn tlr20+30 m, trung binh 25 m.

Via 4a (V4a) nam trong doi chwa phong hoa va
phan bé &.phan thap cla phan hé tang gitra (gan
sat try tAng KSg theo phan chia cla Kalmukov).
Trong khu mo, via 4a duy tri kha lién tuc theo
dwong phuong, chiéu day tir 2+6 m, trung binh 3,5
m. Quang goc (quéng loai IV) mau xam, xam xanh,
rén chac, phan I6p mong, khé phan bigt dugc gitra
quéng va da vay quanh.
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H.1. Mét cét dja chét tuyén XC khu Mé Céc (theo Tran Vian Tha, 201 7) [6]

Via 4b (V4b) ndm trong d&i chwa phong héa va
phan bd trong phan hé tang gitra (tAng KS; theo
phan chia cia Kalmuwkov). Trong khu mé, via 4b
duy tri lién tuc theo duwérng phwong. O mét sé noi
(T.LXXIV ¢6 nhitng thdu kinh khéng quang xen
kep. Chiéu day tir 10+25 m, trung binh 15 m.
Quang goc (quang loai 1IV) mau xam, xam xanh,
rédn chac, phan Iép méng, ¢ ham lwong P,Os
trung binh 11,41 %.

Via 4c¢ (V4c) ndm trong d6i chwa phong héa va
phan bd trong phan hé tang gitra (phan sat véach
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tang KSg theo phan chia clia Kamuwkov). Via duy tri
kha lién tuc song chiéu day khdng on dinh, trung
binh 3 m: Quang gbe (quang loai IV) mau xam
xanh, ran chéc, phan I&p mong, doi khi c6 xam
nhlem hat pyrit.

3. Dic diém hinh thai-ciu tric cac \}Ea E;lié'ng
apatit khu mé Céc

Dac diém hinh thai-ciu tric cac via quang apatit
dwge phan anh thdng qua cac chi tiéu co ban:
chiéu day va mc dd bién ddi chidu day via, murc
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dd phtrc tap vé céu tao via, hinh dang va mic do
bién dbi hinh dang via, dic diém cu tric, kién tao
cac via quang.

3.1. Pdc diém chiéu day va mirc do bién déi
chiéu day via apatit

Heé sb bién thién chiéu day via (V) dwoc xac
dinh bang cong thic [5]:

V= 210, (1)

: M _

o =\/ﬁ2(m -Mf (2)

i=1
Trong d6: Om- Quan phwong sai Chiéq déy vi@,
dwoc tinh bang cong thu’c(2) N - Tong sb diém cat
via; m;- Gia tri chiéu day via & diém céat via th i;

M - Gia tri trung binh chiéu day via.
'Ket qua nghién ctru céc‘via apatit mé Coc cho
thay cac via quang c6 chieu day tlr 1,01-m dén

41,4'm v&i chiéu day nho nhatla 1,01 m (LK382)

va chiéu day lon nhat 41,4 m (LK362) Két qua
tinh toan thong ké chiéu day cac via apatit khu
mo cho thay hé sb bién thién chiéu day Vi, thay
déi tlr 58 % dén 158 %, trung binh 82,56 % déu
thuoc loai via co murc dd bién dbi khéng 6n dinh

~dén réat khong én dinh.

Két qua tinh toan hé sb gian doan V|a apatit
Kq (ty s6 gitba tbng dién tich cac “clra s6” khéng
quang hodc dién tich chira via cé chiéu day
khong dat chi tiéu chiéu day tbi thidu chia cho
tdng dién tich phan bb cua V|a) khu mo. Céc cé
hé sb gian doan vira thudc loai 6n dinh va it bao
mon (V2, V3, K4<10 %); vlra thudc loai rat khéng
4n dinh va via bi bao mon manh (V1, V4, V4a,
V4b, V4c, K40 %).

3.2. Mirc d6 phirc tap vé cau tao via

DPé danh gia dinh lwong mic do phtrc tap cau
tao via apatit, tac gid st dung chi tiéu cau tao via
Kee (Kuzmin V.I., 1972) duwgc xac dinh theo cong

thivc 3]
v Ky =1%.Li (3)
t t
K, = %:*1"00% (4)

) . t
Trong do: M,. M, - Lan lwot 1a chidu day trung
E«)inh cong cac lop da kep va cac lop apatit; N_k
ﬁt - Lan lwot 1a sb lwgng trung binh 16p da kep va
§o lwgng trung binh 1&p apatit.

Do cac via quang apatit khu mé Céc gan nhw

khong co I6p kep nén lay gia tri IVIk =0, Nk =0,
do vay K..=1. Nhw vay, cac via apatit mé Coc

n6i chung co thé xép vao nhém via cé cau tao
don gian.

Merc dd phirc tap vé céu tao via con co thé
dwoc danh gia qua chi tiéu ty |& da kep trong via
(Kk). Ty 1& % da kep duwoc tinh theo cdng thire (2).
Trong do: M, , M, l&n Iwgt 1a chidu day trung binh
cong cac |&p da kep va céc I&p apatit. Két qua tinh
toan cho thay cac via apatit thudc loai khéng phtirc
tap v&i K=0 %.

3.3. Dic diém hinh dang va mirc d6 bién déi
hinh dang via apatit

Pé danh gia dac diém hinh dang va mic do
bién d@di hinh dang via apatit ngoai xem xét mirc do
bién dbi chiéu day via qua cac thong s6 vé hé sb
bién thién chiéu day (V,,), hé sbé gian doan via (Ky),
phai xét dén chi tiéu modun chu tuyén (p) va chi
tiéu hinh dang via.

Modun chu tuyén (u) dwoc xac dinh bang cong
thire [3]:

IC

u= ®)
4,7a+1, 5—-1 77\J/SC

Trong do: IC - chu vi chu tuyén (chu vi thuc cla
via), SC - Dién tich cua via theo chu vi thuc, a - gia
tri 1/2 chiéu dai (chiéu I&n nhat) cla hinh dang
dwong bién. Két qua tinh toan cho thdy cac via
apatit c6 modun chu tuyén thude loai don gidn véi
1=0,56+0,93.

Theo Vonukov A.V. va Karpov R.A. (1976), chi
tiéu hinh dang via (@) 1a chi tiéu tdng hgp thé hién
murc d6 phirc tap vé hinh dang via, dwgc tinh bang

cong thirc:
Vit
o=-1"=V 6
K b (6)

cc

Trong d6: Vp, - Hé sé bién thién chiéu day via; y -
Modun chu tuyén cla via; K- Hé soO phtrc tap
cAu tao via (do cac via apatit & day it co lop kep
nén dé thuan loi cho tinh toan lay Ke.=1). Két
qua tinh toan cho thay chi tiéu hinh dang via céac
via apatit c6 ®=0,21+0,45 thugc nhém moéd co
hinh dang via don gian (theo tiéu chi mé thuéc
nhom kién tao phirc tap).

3.4. Pac diém céu tric, kién tao cdc via apatit

Theo Marphutov va nnk (1980), chi tiéu tong
hop tinh bién vi (va) thé hién mdrc do phirc tap vé
cAu tric, kién tao mé, dwoc xac dinh tr cac két qua
tinh toan trén bang cong thire thure nghiém:

Pu=[10. (PF+PK)+5 (PctPy)+0,1.qa]. (9)
Trong do: Pr- Hé sbé mat do dut gay (1a ty sb gitra
tbng chiéu dai cac dut gay do trén ban dd 16 via va
dién tich danh gla) Pk- Hé sb mat cac khdi kién
tao (ty s gitra tong sb lwgng cac khdi kién tao
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dwoc xac dinh trén ban dé 16 via chla cho dién tich
danh gid); F’C Hé s6 mét d6 cac nép ubn phu (s6
lwong cac nep ubén phu ch;a cho dién tich danh
gid); PU— He s6 dac tinh udn nép (tbng sb lvgng
cac diém ubn via dwoc xac dinh trén cac mat céat
dia chét chia cho tong chiéu dai cac mét cit dwoc
dung dé xac dinh sb iuong cac diém udn); a - Goc
déc trung blnh cla cac via apatit.

Thay sb ta dwgc: Py,=27,69, didu nay chirng to
cac via apatit khu mé Coéc thudc nhém mé co clu
truc kién tao phurc tap.

4, 5 Dic diém thé nam va mirc dé bién doéi
thé ndm céc via apatit

Goc dée clia cac via than cé y nghfa quan trong
trong cong tac tham do va khai thac cac mé than.
Vi vay khi nghién clru mirc d6 phirc tap cua via
apatit khéng nhirng phai xac dinh géc doc via ma
con phai xac dinh quan phuo’ng sai goc dbc via
(04) va hé sb bién dbi géc déc via (Ka).

Quén phuong sai goc doc via (o,) dwoc xac
dinh bang céng thirc [5]:

o, = g 2 (o)’ )

i=1

Trong d@o6: N - Sé lwong diém do goc déc V|a (tap
hop mau) a; - Gia tri goc déc do tai diém i; o - Gia
tri goc ddc trung binh cla via. Két qua tinh toan cho
0,=15,11+23,22.

Hé s6 bién dbdi goc déc via (K,), dwoc tinh bang
céng thirc kinh nghiém cla Marphutov va- nnk
(1980):

Ka=(1,375-0,075.0y). (8)

Két qua tinh toan hé sé bién dbi goéc déc via
apatit moé Coc nhuw sau: K,=0,79+1,21. Nhw vay,
can clr vao gia tri o, va K, cho thay cac via apat|t
mo Céc thuéc nhém via khai thac rat phirc tap, thé
hién thé ndm cla cac via apatit ludn thay déi, tham
do va khai thac sé rat kho khan.

4.6. Dac diém chét Iwong va mirc dé én dinh
chéat Iwong

Dac diém chét lwong va mirc dd &n dinh chét
Igng cac via apatit dwoc danh gia ﬁ'tong qua ham
lwong P,Os trong céc via quéang apatit. Két qua tinh
toan cho thay cac via quang apatit khu mé Coc cd
ham Iu’o’ng P05 bién ddi nhw sau. B6i voi quang
loai Il, via 3 c6 ham lwgng P,05 néi chung tang dan
tlr vach dén tru via quang. O noi nao via c6 bé day
that I&n thi ham lwgng P,Os cao va nguwoc lai, hé
s6 bién thién V.=7,81 %. Theo duéng phwong cla
via tlr tuyén XCVIII dén tuyén LXXXVII cé ham
lwong P2O5 cao (26,50+29,5 %) va giam dan khi di
vé phia dong nam khu mé (tuyén LXII), ham lwong
P.0s & T.LXII (25,50 %). Tir tuyén LXXXVI dén
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tuyén LXXIV ham lwong P;05 cla via quang loai |l
thudc canh troi ctia dut gay F giau hon via quang
nam o= canh trut tlr 2+5 % P05, con & hai dau khu
mé vé phia tay bic va dong nam khéng thay su
chénh léch dé. E)o; v&i quang loai IV, trong tang
KS., via 1 c6 hé sb bién thién ham Iuong P>0s !a
V=9,83 %; via 2 c6 V.,=13,85; thudc loai én dinh \ﬁe
ham lrgng. Trong tAng KSs, cac via quang loai IV

phan bd dong déu (Vix=15,46 %: Vg4,=11, 94 °/q,

V4=13,68 %).

5. Anh hwéng cia hinh thai-cau.fruc cac via
apatit den cong tac khai thac

Chiéu day via va merc do bién déng chleu day
quyét dinh kich thuwoc, dac diém két cau, so dd
cong tac va cac thdng sbé so dd cong nghé, dong
bd thiét bi lam viéc. Déi véi via moéng va trung
binh c6 thé khai thac cling mét Iuc toan bd chidu
day via; déi v&i via day c6 thé chia thanh. I&p hay
khéng chia to=p dé khai thac. Két qua xir ly thong
ké chiéu day cla cac via apatlt néu trén cho thay,
cac via co chiéu day thay dbi 1,01 m dén 41,5 m;
murc d6 bién doéi khong 6n dinh dén rét khéng én
dinh. Nhw vay; viéc thdm do va khai thac cac via
nay sé gap kho khan do su thay déi 16n vé chidu
day via, ddi v&i khu vire co chiéu day via nho va
trung binh c6 thé khai thac chon loc hodc tha
cong, khai thac bang 1 phan tAng hoac 2 phéan

tang con mot sb khu vire via co chidu day lén co -

thé Iwa chon hé thong khai thac cong nghiép bang

3 phan tang tr& 1&én dé khai thac nham thu héi tdi

da tai nguyen.
Goc dbéc va muc dd bién dong goc déc via la
mot yéu té quan trong trong viéc lwa ehon déng bd

thiét bi va céng nghé khai thac. Khi chiéu day va .

géc déc vurot gidi han lam viéc cua thiét bi s& gay

ra hiéntwong tréi tregt dan dén mat kiém soat kha

nang céng nghé cling nhw mirc dd an toan. Két
qua tinh toan quan phwong sai va hé sé bién déi
goc dbc via apatit mé Coc nhw sau: gg=15,11+23,22:
Kq=0,79+1,21 cho thay cac via apatit thuéc nhom
via khai thac rat phtrc tap, thé hién thé nam cla
cac via ludn thay déi, tham do va khai thac Sé rat
kho khan.

Mtrc do phuo tap vé céu tao via va murc do: hién
ddi hinh dang via apatit anh huéng trec tiép dén
viéc khai thac thu héi quéng apatlt day ciing chinh
14 nguyén nhan chinh gay ra ton that va lam nghéo
quang [6]. Két qua tinh toan cho thay cac-via. apatlt
mé Coc thudc nhom via cé clu tao don gidn va
mirc d§ bién ddi hinh dang via kha én dinh. Nhw
vay, viéc khai thac quang apatlt khu md Coc sé han
ché dwoc phan nao doé tén that va lam nghéo
khoang san.



/ KHOA HOC VA CONG NGHE M0

Yéu té kién tao: kién tao via phu’c'tap, cod
nhiéu déi pha hay dot géy lam giam dd 4n dinh
clla da vach va tinh chét bén virtng cla apatit
trong via. Trong cac diéu kién nhw vay cac chi
tiéu kinh té-ky thuat dat dwoc cla céng nghé
khala’héc s€ kho thye hién.

Ngoal nhitng yéu té hinh thai- cau truc via
apatit ké trén con phai ké dén cac yéu té nhu
~ dia &nh ‘dac diém dia chat thuy van-dia chat

congrtrinh khu mo, chung gop phan quyét dinh
den viéc | Iua chon hé thong vaphwong phap
khai thac.

6. Két luan va kién'.r\lghi

“Khu mé Coc thudc dién phan bd cha phan hé
téng gitba hé tang Cam Puong, khu vuwc phat
- trién nhiéu nép udn, dit gdy va cac pha da mach
lamprophia gay nhiéu kho khan cho c:orlg tac
khai thac va thu hoi quang apatlt khu mé.

Két qua nghlen clru dac diém hinh thai-cau

tric cac via apatlt. md ‘Céc cho thay, cac V|a ;

apatit & day co. chiéu day tw trung binh den rat
day, mire d blen 60| chiéu day tlr khéng 6n dinh

dén rat khéng 6n dinh, via bi bao mon it cho dén -

bao mon manh, hinh dang cac via tLPcrng déi don
‘ glan Thé ndm va chiéu .day cac via apatit bién
ddi manh, gay kho khan cho cong tac tham do va
khai thac. Cac via apatlt khu mé Céc ¢é chu trac
kién tao phirc tap, chéat Iwo’ng quang thudc loai
tét va twong d6i 6n dinh. D6i chiéu’ véi cac chi
tiéu nghién ctru trén, tac gia dé nghj xep moé Coc
vao nhém mé tham do loai. n thay vi loai | nhw
mét s6 nha nghién clru trwde.

thng chi tieu phan anh vé ‘dac diém hinh
thai-cAu tric via apatit dwgc dé cap trong bai
bao la nguyén nhan co _ban gay khé khan cho
cong tac tham do va khai thac mé, 1am tang do
tbn that apatit trong qua trinh khai thac, lam
giam gia trj kinh té va hiéu qua trong khai thac
cac via apatit.0
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mo Coc

SUMMARY

Cam Duwong is one of the areas of Lao
Cai province that has a large potential of
apatite resources. Over the past several
years, some of the mines have been
exploiting apatite ore in the Cam Buwong |
formation for recovery of phosphorus in the
production of phosphate, synthetic fertilizers
or industrial processing, etc. However, a
study evaluating of general morphological
and structural features of apatite beds and
their influence on the exploration and
exploitation that has not been paying
attention as it should be. The resulted

research and synthetic documents show that

the apatite Coc mine has a complex
structure, apatite ore quality is good and |
relatively stable. The apatite beds vary
greatly in thickness, from thin to very thick,
. and its changing degree of thickness are
| ranged from unsteady to very unstable, low
. eroded erosion to strong erosion, and
. relatively straight shaped seams. Bedded
. deposit and thickness of the apatite beds |
| varies greatly, making it difficult to explore |
and exploit. The compiexﬁy mentioned |
.~ above is the main ¢ i
. mining activities, -
| apatite ore during the
| reducing the economic value and”
- in mining..
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