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TOM TAT

Qudng apatit loai IV tai khai truong KT25 ¢6 triv luong khé Ién va cé chét lugng quéng tuong déi dong
déu véi ham luong P2Os trung binh dat 15,18%. Quang phén bé chu yéu & céac via V1A, V2, V4 va V5
trong déi nguyén sinh cla céc tdng Kéc San 4, 6 va 7 thuéc hé tang Cam Puong, cau tao phan phién,
thanh phén khoang vat kha phtrc tap gom apatit, carbonat, thach anh, sericit. Thé trong khoé én dinh 2,82-
2,86 tan/m? va dé am thép 0,17-0,53% la théng sé ky thuat nén tang khéc biét so voi quing phong hoa
loai I, lll. Bai bao tong hop céc két qua phén tich mau héa hoc co ban va két qua thi nghiém mau cong
nghé tuyén néi, khang dinh kha ndng ché bién quéng loai IV thanh quéng tinh dat tiéu chuén chat luong
cao phuc vu nganh céng nghiép sén xuét phan bén va héa chét.

T khoéa: apatit loai IV, khai trurong KT25, Cam Puong, thong ké toan hoc, tai nguyén khoang sén

1. DAT VAN BE

Vung mé apatit Lao Cai la mét trong nhirng mé
phosphat I&én nhat Bong Nam A, doéng vai tro
xwong séng cho nganh céng nghiép phan bén va
hoa chat co ban tai Viét Nam. Sau hon 60 ndm
khai thac lién tuc, triv lwong cac tdng quang giau
loai | (P20s > 28%) va loai Il (P20s > 15%, d&i
nguyén sinh tang Kéc San 5) dang dan can kiét.
Trong bdi canh d6, quéng loai IV - kiéu quang
nguyén sinh ngheo (P20s > 8%) thudc cac tang Kbc
San 4, 6 va 7 ndi 1én nhw nguén tai nguyén dyw
phong chién lwgc véi trir lwong I&n nhung con
chwa dugc khai thac triét dé do thach thirc vé cong
nghé tuyén ndi va chi phi nghién min.

Van dé cap thiét dat ra hién nay la tai khai
trwdng KT25 (xa Bat Xat, tinh Lao Cai) cé triv
lwong quang apatit loai IV trén 4,3 triéu tn, chiém
trén 80% triv lwong quang ctia md nén néu khong
c6 sy danh gia chat lwong kip thoi va phuwong an
st dung hop ly, toan b trir lwgng quang nay sé
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phai dé thai, gay lang phi tai nguyén, tang chi phi
quan ly bai thai va tac dong tiéu cwc dén moi
trwong [1], [2].

Vi vay, viéc nghién ctru, lam rd dac diém chét
lwong va danh gia kha nang sir dung quang apatit
loai IV khai trwérng 25, tinh Lao Cai 1a hét strc can
thiét va cd y nghia quyét dinh déi véi hiéu qua kinh
té va thoi gian phuc vu ciia mé.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Téng quan dic diém dia chat khu mé

Md khai trworng KT25 c6 dién tich gan 30 ha,
nam trong cAu tric nép 16i Po Sen thudc canh Bong
Béc phirc nép vong Hoang Lién Son, bi khéng ché
b&i dut gay Séng Hng (F1) va Liing P6 - Ta Phoi
(F2). Tham gia c4u tric dia chat mé co6 cac thanh
tao bién chat tlr Arkeozoi dén Paleozoi [3], [4].
Thanh tao quan trong nhét lién quan dén khoang
hoa apatit l& hé ting Cam Puwdng, tudi Cambri,
chiéu day 460-500 m, gébm 3 tap: Tap 1 - da phién
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sericit giau vat chat than; Tap 2 - da phién carbonat  chia quéng th& sinh (loai |, Ill) va quéng nguyén

- apatit va thach anh - sericit chira quang apatit
coéng nghiép; Tap 3 - da phién sericit xen da vdi va
quarzit [3], [4], [5].

Trong pham vi khai trwong 25, khoang san
apatit phan b trong tAng Kéc San 4 dén Kéc San
7, v&iranh gi¢i phong hdéa hda hoc la tiéu chi phan

4™ Moong khai thic

Quang apatit

sinh (loai I, IV). Ranh gi6i nay ubn lvon theo dia
hinh [1]. Khai trdng 25 ¢6 6 via quang apatit phan
bd kéo dai theo phwong tay bac - déng nam, cam
vé doéng bac véi goc dbc 40 - 60°. Dac diém ciu
trac dia chat mé va phan bd cac via quing apatit
duoc thé hien trén Hinh 1 va Hinh 2 [1], [2].

a) | Tang Koc San 8
[ b) | Ting K6c San 7
| ¢©)  Ting Kéc San 6
Ld) Tang Koc San 5

| © | Ting Koc San 4

f) Ddaxam nhap
lamprophia

Hinh 1. So d6 dia chat mé Khai trwéng 25 [3], [5].

a) thng Kbc San 8: B4 phién carbonat - xericit -
thach anh; b) ting Kéc San 7: Ba phién carbonat
thach anh - apatit, da phién apatit thach anh -
carbonat, da phién thach anh apatit - felspat -
carbonat; c¢) thng Kéc San 6: Da phién carbonat
apatit - thach anh, da phién thach anh carbonat -
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apatit; d) tdng Kéc San 5: Da phién apatit -
carbonat - than, e) tang Kéc San 4: B4 phién thach
anh carbonat, da phién thach anh mica - than, da
phién carbonat - apatit - than, da phién carbonat -
apatit - than; f) da xam nhap chua ré tubi:
lamprophia.
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Hinh 2. Mat cat ngang dia chat AB qua khu vwe nghién ctru [1], [4], [5].

Thé hién mdi quan gilra cac via quing cong
nghiép to V.1A dén V5. a) quang apatit loai IV
thudc hé tng Kéc San 4,6 va 7. . b) quang apatit
loai Il thudc hé tAng Kéc San 4, 6 va 7.c) quang
apatit loai Il thuéc hé ting Kéc San 5.d) quéng
apatit loai | thudc hé tng Kbc San 5.

2.2. Bac diém dia chat cac via quang apatit

Déc diém chung clia cac via quéng la sy phan
héa ré rét thanh hai kiéu quang tw nhién: quang
phong héa (d&i thir sinh) va quang nguyén sinh
(d&i chwa phong héa). Trong bai bao nay chimé ta
5 via quang c6 gia tri cong nghiép [1], [5].

Via 1A ndm trong tAng Kbc San 4, bao gbm
quang loai lll (@¢i phong héa) va quang loai IV (d&i
nguyén sinh). Quang loai lll xuét 16 khdng lién tuc
do bi hé théng da mach lamprophyr xuyén cat
manh. Chiéu day via tlr 1,06m dén 8,03m (trung
binh 3,71m).

Via 2 ndm trong tang Kbc San 4, cach via V1A
khoang 6-25m. Via quang kéo dai theo phwong
Tay Béc - Pong Nam, thé nam cla via co6 sw thay
dbi kha phtrc tap vé&i chiéu day bién thién manh tw
1,3 m dén 22,69 m (trung binh 6,31 m), hé sb bién

thién chiéu day 1a 93,23%, thudc loai khéng &n dinh.

Quang apatit thudc via 2 bao gébm 2 loai quang:
quang loai lll ndm trong d&i phong hoéa va quéng
apatit loai IV ndm trong d&i nguyén sinh. Quang
loai IV ran chac, cé mau xam, xam xanh, xam den;
cAu tao phan phién, kién tric vay hat.
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Via 3 1a than quang quan trong nhét cta khu
ma, phan bd trong tAng Kéc San 5, gdm quang loai
phong héa va quang nguyén sinh. Quang phong
hoa xuét 16 lién tuc theo dwdng phwong kéo dai
khodng 800 m. Chiéu day via trung binh dat 3,69
m, kéo dai theo phwong Tay Béc - Dong Nam, than
quang c&dm vé phia Tay Nam véi géc déc thay dbi
25 - 60°. Quang nguyén sinh 1a phan kéo dai theo
huwéng dbc clia quang phong hda vao ddi nguyén
sinh. Chiéu day via 3 thay ddi ttr 0,9 m dén 7,39 m;
trung binh 3,69 m; hé sb bién thién chiéu day
46,84%.

Via 4, quang apatit - thach anh thudc phan duwéi
ctia tng Kéc San 6 ndm chinh hop trén via 3 tang
Kbc San 5 va duéi tang Kbc San 7, kéo dai lién tuc
doc theo dién tich khu mé khoang 2.000 m. Bay la
than quang cé quy mé I&n nhat vé chiéu day, dao
dong tr 2,17 m dén 39,75 m, trung binh 15,94 m.
Quang loai lll, than quang kéo dai theo phwong
Tay Béac - Bong Nam, co6 thé nam chd yéu cam vé
phia Tay Nam vé&i géc dbc thay déi 20 - 50°. Quang
mém, b& cé mau xam tro, xdm nau, xam den; cau
tao phan phién, kién tric vay hat. Quang apatit loai
IV ndm trong d&i nguyén sinh va la phan kéo dai
theo huéng dbc clia quéng loai Il

Via 5 phan bé & tang Kéc San 7, kéo dai
khoang 1.300 m theo phuwong Tay Béc - Dong Nam,
nam chinh hop trén via 4 ting Kéc San 6, Chiéu
day trung binh dat 5,78 m, bién thién chiéu day kha
I&n (Vm = 74,54%). Ham lwgng P20s cla quang
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loai Il va loai IV tai via nay thap nhat trong khu mé.
Quéng nguyén sinh (loai 1V) tai day rat ran chac,
c6 cAu tao phan phién va kién trac hat nhé dén min.
2.3. Co s¢ tai lieu va phwong phap nghién cru

Nghién ctru nay dugc thwe hién dwa trén viéc
téng hop, phan tich va hé théng héa dir liéu tir cac
giai doan tham do dia chét tai khai trwdng 25, bao
gom:

- Tai liéu dia chat mé s dung trong bai bao 1a
cac tai liéu dwoc thu thap, phan tich va téng hop tw
cac bao cao két qua thdm do qua cac giai doan khac
nhau, cac tai liéu dia chat cap nhat tai cac 16 khoan
tham do, thadm do nang clp va trong qua trinh khai
thac quang apatit cia Cong ty c6 phan Tap doan
Hoa chat Birc Giang. Sé liéu dé tinh toan thong ké,
thanh lap cac ban dd, bidu dd dwoc xac lap tir cac
tai liéu thu thap trong cac cong trinh tham do da tién
hanh trén tai khai trudng KT25, chii yéu tir bao céo
két qua tham do nam 2016 va bao céo két qua tham
dd nang cip nam 2024 [1], [5].

- D{¥ liéu thwe nghiém cong nghé tuyén quang:
Cac thong sb vé tinh chat cong nghé quang apatit
loai IV dwoc ké thira tir két qua thwe nghiém tuyén
mau dai dién (MS1, MS2) tai khai trwérng 25 thue
hién tai phong thi nghiém ctia Coéng ty cb phan Tap
doan Héa chat Buc Giang [1], [5].

2.4. Phwong phap nghién ciru

- Phuwong phap toan théng ké mét chiéu: Puoc
st dung dé danh gia dac diém phan bé thdng ké
clia cac théng sb dia chat cong nghiép via quang
apatit. Noi dung clia phwong phap dwoc dé cap chi
tiét trong coéng trinh [6].

- Trwe quan héa bang biéu db: Sé liéu thdng ké
dwoc thé hién qua biéu dé cot nhém so sanh ham
lwong gilra cac loai quing (Hinh 3), biéu d6 phan
bd ham lwong quéng loai IV theo tirng via véi thanh
sai s& min - max (Hinh 4) va biéu d6 két qua tuyén
ndi (Hinh 5).

- Phwong phap hinh hoc mé: St dung phwong
phap md hinh héa dang ban d6, mat cat dé nhan
thirc vé d&c diém hinh thai - cAu tric cac via quéng
apatit. Két qua cau phwong phap hinh hoc mé la
tai liéu quan trong dé phan tich cau tric va danh
gia dic diém bién hoa khéng gian cla cac via
quang apatit trong mé.
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3. KET QUA VA THAO LUAN

3.1. Pac diém chat lwong va thanh phan vat
chat quang apatit loai IV

3.1.1. Phan loai quang tw nhién va quang
céng nghiép

Ranh gi¢i phong hdéa héa hoc la tiéu chi quyét
dinh phan chia quang apatit thanh hai kiéu tw nhién.
Quang th sinh (d&i phong hoéa, loai | va lll) cé mau
sac da dang tr xam sdm, nau gu dén vang nau;
thanh phan khoang vat chi yéu la apatit, thach anh,
it felspat va mica; trang thai mém bé véi dé &m cao
(13,84-19,42%). Quang nguyén sinh (d&i chwa
phong héa, loai Il va IV) rdn chac, mau xam xanh
dén xam den, thanh phan phirc tap apatit-carbonat-
thach anh-sericit; d am rat thap (0,17-0,53%) [1].
Hai kiéu quang nay cé thé phan biét dé dang bang
quan sat cdm quan qua mau sac va do cing.

Dwa trén dac diém thanh phan khoang vat va
yéu cau ky thuat cong nghiép, quang apatit dwoc
phan thanh 4 loai [1], [2]:

- Quang loai | (apatit don khoang): phong héa
triét dé tAng Kbc San 5, apatit 80-90%, thach anh
1-10%; ham lwong bién P20s = 28%; str dung trwc
tiép san xuét superphotphat, photpho;

- Quang loai Il (apatit-carbonat): d&i nguyén
sinh tang Kéc San 5, apatit 70-75%, carbonat 18-
20%, than 10-15%; ham lwgng bién P20s = 15%;
str dung truc tiép san xuat phan lan nung chay;

- Quang loai Il (apatit-thach anh-mica): d&i
phong hoa tang Kéc San 4, 6, 7; apatit 25-54%, thach
anh 15-22%, mica 10-35%; ham Iwgng bién P2Os =
8%; bat budc qua tuyén ndi trude khi st dung;

- Quang loai IV (apatit-thach anh-carbonat-
mica): d&i nguyén sinh tAng Kéc San 4, 6, 7; apatit
20-43%, carbonat 15-50%, thach anh ~15%, sericit
13-15%; ham lwong bién P20s = 8%; bat budc qua
tuyén ndi, Ia déi twong nghién clru trong tm cla
bai bao.

3.1.2. Thanh phan héa hoc

Két qua phan tich théng ké 1.689 mau hoa co
ban (Bang 1 va Hinh 3) cho th4y sw phan héa ham
lwgng P20s rd rét gitra 4 loai quang. Quang loai |
cé mirc dd dong déu rat cao (Ve = 10,13% - rét
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ddng déu), phan anh qua trinh lam giau tw nhién
on dinh; quang loai Il dong déu (Vc = 23,83%);

ham lwong cao hon rd rang (Vc = 39,04% va
35,15%) nhwng van thudc nhém bién dbi ddng déu.

trong khi quang loai Il va IV c6 hé sb bién thién

Bang 1. Thong ké ham lwong P20s theo loai quing [1], [2]

Trén Hinh 3 c6 thé thy quang loai IV cé ham
lwong P20s trung binh 15,18% - thdp hon loai llI
(17,25%) nhung cao hon ham lwgng bién cong
nghiép (8%) va dac biét cao hon ham Iwgng trung

oA

Loai |
(v3)

L . S6 o 0 0 Ve . .
Loai quang Via mau Min (%) | Max (%) | TB (%) (%) Phan loai [6]
Loai | V3 141 28,07 41,60 35,38 | 10,13 | R4t déng déu
Loai Il V3 70 15,04 40,79 24,66 | 23,83 | Dong déu
Loai Il V1A,2,4,5| 849 8,01 40,46 17,25 | 39,04 | Bdng déu
Loai IV V1A,2,4,5| 629 8,00 34,85 15,18 | 35,15 | Bdng déu
Ghi chu: TB - trung binh; Vc - hé sé bién thién [6].
(a) Ham lugng P20s trung binh theo loai quang (b) Hé s6 bién thién ham lugng P:0s
— (toan mé; thanh sai s6: min-max) e theo loai quang (phan loai Davis, 2002)
== V<10%: rit déng déu
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Hinh 3. Ham Iwong va hé sé bién thién P,O5 theo loai quang, khai trweong KT25 [1], [2]
(a) Ham luong P,Os trung binh (thanh sai s6: min-max); (b) Hé sé bién thién Vc [6])
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binh c6ng nghiép t6i thiéu (10%). Hé sb bién thién
Vc = 35,15% phan anh sy bién déi ham lwong
dbng déu theo khéng gian. Két qua phan tich theo
trng via (Hinh 4) lam rd birc tranh nay hon.

TB toan mo: 15,18%
Ham lugng céng nghiép tai thidu: 10%
= Trung binh

Ham lwong P,O5 quang apatit loai IV theo tirng via, khai trieong KT25 [1], [2]

(thanh sai s6: min-max; duong dut dé: TB toan mé; duong dut cam: ham lwong céng nghiép téi thiéu)

Hinh 4 cho théy ham lwgng quang loai IV dao
doéng 14,50-16,38% gitra cac via, nhinh nhat & V2
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(16,38%) va thap nhat & V5 (14,50%). Sw chénh
léch nhd nay cho phép thiét lap mot so db coéng
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nghé tuyén chung cho toan khai truwéng thay vi xt
ly riéng | tirng via, giup t6i wu hda van hanh nha
may tuyén. Pham vi dao déng ham lwong réng
trong tirng via (V4: 8,00-34,85%; V5: 8,00-33,58%)
chi ra sw khéng ddng nhét theo chiéu sau, 1a co' s&
dia chat cho chién lvgc phdi tron quang sé trinh
bay & muc 3.4 [1], [2].

Két qua phan tich 41 mau héa nhém (16 chi
tiéu) va 60 mau ICP (36 nguyén t6) [2]) xac nhan
tap chat cé hai dwoc kiém soat & mirc thap: MgO
trung binh 0,40% (min 0,18%, max 0,64%), Fe203
trung binh 5,01% (min 3,32%, max 6,98%). Khdng
phat hién nguyén té quy hiém va phéng xa & ham
lwong kinh té. Day 1a dac diém quan trong tao diéu

kién thuan loi cho tuyén ndi vi giam thiéu nhiéu
loan tr khoang vat mach phuec tap [1].

3.1.3. Bdc tinh co’ ly va thé trong

Quaéng loai IV ¢6 tinh chét co ly dic trwng cla
da chwa phong héa: cwong ddé khang nén bao hoa
trung binh 608,9 kG/cm? (min 87,4; max 1.556,3
kG/cm?), hé sb kién cb béo hoa f= 12,4, hé sb hda
mém 0,94. B6 4m ty nhién cwc thap (0,17-0,53%)
va thé trong khé 6n dinh gitra cac via (2,82-2,86
tAn/m?, Bang 2) phan anh tinh nguyén sinh cla da,
déng thoi day 1a théng sb quan trong phuc vu tinh
tri» lwong va thiét ké khai thac 16 thién [1].

Béng 2. Thé trong quang apatit loai IV theo tirng via, khai trirong KT25 [1], [2]

Via S6mau | Do am TB (%) L trglzgkt:t_;ghlen T8 Thé trong khé TB (g/cm?)
V1A 0,19 2,86 2,85
V2 4 0,17 2,87 2,86
V4 12 0,34 2,83 2,82
V5 2 0,53 2,83 2,82

3.2. Tinh chéat cong nghé va kha nang s dung
quang apatit loai IV

Do ham lwgng P2Os ty nhién chi dat khoang
trén 15% va chtra nhiéu tap chat cacbonat, thach
anh, quang apatit loai IV khoéng thé dwa vao st
dung tryc tiép dé& san xuat phan bén héa hoc
nhw cac quang loai | hay quang loai ll. Kha nang
st dung thwc té cta loai quéng nay phu thudc
hoan toan vao cdng nghé tuyén nbi.

Nham xac dinh kha nang lam giau, Céng ty
cb phan Tap doan Héa chét Birc Giang da tién
hanh thi nghiém m&u céng nghé tuyén ndi vong
h& va vong kin déi voi quang loai IV tai KT25,
cho thay cac d&c tinh ky thuat cbt I6i sau:

3.3.1. D6 min nghién giai phéng khodng vat

Mau quang IV c6 tinh chét ran chac cao. Thi
nghiém cho thay, dé giai phong hoan toan céac
lién tinh min gilra apatit va da mach, quang
nguyén khai bat budc phai trai qua khau nghién
min dat 100% cip hat dwéi 0,1mm (twong
dwong véi dd min cap hat I&n hon hodc bang
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0,074 mm chiém ty |& rat cao). Qua trinh nay doi
héi thei gian nghién lau hon quang loai lll va can
ap dung hé théng nghién bi hai cap d& dam bao
c& hat ti wu trwdc khi nap vao hé théng bé
tuyén néi.

3.3.2. Ché dé thuéc tuyén va két qua thu hoi

Thi nghiém s dung ngudn nwéc ngot tr sudi
Ngoi Bum (Lao Cai) lam méi trwdng tuyén ndi
két hop véi cac loai thubc diéu chinh bazo va
thudc tap hop dac trung:

- Thubc diéu chinh méi trwdng va dé chim da
mach: St dung x6 da (Na2CQs) véi chi phi diéu
lwong khoang 400kg/tAn quéng va thay tinh 16ng
(TTL) phéi  hop véi SHMP  (Natri
Hexametaphotphat) lam chat d& chim quang
dudi silic/cacbonat hiéu qua.

- Két qua tuyén ndi: Két qua tuyén ndi mau
MS1 (P20s dau vao = 15,20%) va MS2 (10,89%)
v&i bd thude tuyén téi wu (Bang 3 va Hinh 5) cho
thay sw khac biét Ién gitra hai ham lwong dau vao:
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Bang 3. Téng hop két qua tuyén ndi quang apatit loai IV (thdng sé t6i wu) [1]

Théng sé

Mau MS1 (d4u vao 15,20%

Mau MS2 (dau vao 10,89% P,0s)

P205)
Thubdc tuyén (g/t) TTL400/X6 da 400/TTH300 TTL400/X6 da 400/TTH 300/ SHMP120
Ham Iwgng quang tinh (%) 26,14 20,95
Thyc thu quang tinh (%) 63,74 39,75
Ham Ivgng quang dudi (%) 7,02 7,46
Thu hoach quang tinh (%) 37,11 20,66

Ghi chu: TTL - thay tinh 16ng; TTH - thuéc tép hop; SHMP - sodium hexametaphosphate.

(a) So sanh két qua tuyén néi
gitra hai mau MS1 va MS2
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Hinh 5. Két qua thwc nghiém tuyén néi quing apatit loai IV, khai trwong KT25 [1]
(a) So sénh chi tiéu tuyén MS1 vs MS2; (b) Anh huéng chi phi x6 da dén két qua tuyén (mau MS1)

Trén Hinh 5 va Bang 5 c6 thé thdy mau MS1
cho két qud vuwot trdi: quang tinh 26,14% P20s,
thwe thu 63,74% dat yéu cau cap cho nha may
tuyén loai lll hién hanh (>25% P20s). Mau MS2 voi
ham lwong dau vao thdp hon (10,89%) chi cho
quang tinh 20,95% va thuc thu 39,75% - giam gan
24 diém phan trdm so v&i MS1.

Quang tinh thu hoach tr quang loai IV sau
khi lam giau hoan toan dap (rng céac tiéu chuan
lam nguyén liéu dau vao phdi tron hoac cung cép
cho cac nha may san xuét phan Ian nung chay
ho&c nha may tuyén nang cao ché bién sau.

4. KET LUAN

» Quang apatit loai IV tai khai treong KT25 ¢6
tri lwong kha Ién (4,37 triéu tn) va co chét
lwong quéng twong dbi ddng déu véi ham luwong
P.Os trung binh dat 15,18%. Quang phan bd
trong d&i nguyén sinh cla cac tng Kéc San 4, 6
va 7 thuéc hé ting Cam DPuwdng, clu tao phan
phién, thanh phan khoang vat phirc tap gdm apatit,
carbonat, thach anh, sericit. Thé trong khé n dinh
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2,82-2,86 tAn/m?® va dd &m thap 0,17-0,53% la
théng sb k§ thuat nén tdng khac biét so vé&i quéng
phong hoéa loai |, IlI;
> Vé mat cbng nghé, quang loai IV tai khai
trwdng KT25 hoan toan cé kha nang tuyén nbi
lam giau tét. Khi ap dung so dd nghién min dwdi
0,1mm két hop hé thudc tuyén phu hop, quang
tinh thu hdi dat ham lvgng P20s> 20%, ddm bao
hiéu qua dwa vao rng dung céng nghiép, dap
(rng cac tiéu chuan lam nguyén liéu dau vao phdi
trén hodc cung clp cho cac nha may san xuét
phan 1an nung chay hodc nha may tuyén nang
cao ché bién sau;
> V& kién nghi phuc vu khai thac va ché
bién: Khi 1ap thiét ké ky thuat va xay dwng nha
may tuyén quang cho Khai trwdng 25, can luvu y
b tri day chuyén nghién bi hai cAp do quang loai
IV ¢6 dd clrng va tinh ran chéc I6n hon dang ké
so v&i cac tang quang phong héa va do quang
loai IV nam hoan toan & phan déi sau dwéi mirc
+80m, cAu tric md phan bd don nghiéng két hop

SO 3 -2026 m
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ABSTRACT

Type 1V apatite ore at the KT25 open-pit mine possesses relatively large reserves and exhibits low
grade variability, with an average P2Os grade of 15.18%. The ore is distributed within seams V1A, V2, V4,
and V5 in the primary zone of the Koc San 4, 6, and 7 beds, belonging to the Cam Duong formation. It
features a foliation texture and a complex mineralogical composition consisting of apatite, carbonates,
quartz, and sericite. A stable dry bulk density of 2.82-2.86 t/m and a low moisture content of 0.17-0.53%
serve as distinctive foundational technical parameters compared to weathered Type | and Il ores. This
paper synthesizes the results of baseline chemical analyses and flotation beneficiation tests, confirming
the feasibility of processing Type IV ore into high-quality concentrates to serve the fertilizer and chemical
production industries.

Keywords: Type |V Apatite, Open-pit Mine No. 25, Cam Duong, Mathematical statistics, Mineral
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