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Mineral mining and processing Industry of Vietnam is facing a number of
huge challenges at present, but there are also great opportunities for its
growth in the future. Mineral processing plants need to make
breakthrough improvements in the process designing, technology and
equipment utilisation in order to meet requirements of the new era. These
challenges force our miners and mineral processing operators to
constantly make efforts in researches and to bring best solutions to
improve plant operations to ensure the requirements of safety, market
demands, product quality, sustainable development and environmental
friendliness. Specifically, the issues that need to be addressed urgently are
capacity and quality of the workforce, tailings treatment, fine particle
processing, ores of low washability, recovery rate increase and
maximisation of recoverable valuable minerals, environmental issues and
workplace safety monitoring and control, maximasation of production
efficiency and reduction of operating costs. This report presents the
current key challenges of the mining and mineral processing industry in
order to help professionals and policy makers in the field of mineral
mining and processing to bring rational directions for action initiate
appropriate studies and improve management methods; to help mineral
processing plants in improving the production efficiency and recovery of
valuable minerals; to reduce operating costs and to become
environmentally friendly and to develop sustainably.
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Hién nay, nganh céng nghiép tuyén va ché bién khodng sdn Viét Nam phdi
doi mdt véi nhiéu thdch thirc, nhwng ciing cé cor hdi tét dé phdt trién. Cdc
nha mdy tuyén khodng cdn c6 nhitng cdi tién dot phd vé thiét ké, cobng nghé
va thiét bi, de’d‘ap ttng dwoc nhitng yéu cdu trong thoi dai méi. thng thdch
thitrc nay, budc cdc nha hoat ddng trong linh vurc tuyen va ché bién khoang
sdn khong ngwng né luc nghlen cru, dwa ra cdc glal phap toi wu cdi thién
hoat déng ctia nha may nham ddm bdo cdc Yéu cdu vé: an toan, nhu cdu thi
tru'o'ng, chdt Iwgmg sdn pham phat trlen bén viing va thdn thzen véi moi
truong. Cu thé mot sé vdn dé cdp bdch cdn phdi glal quyet la: nang lyc va
chdt ILro'ng cia luc Iu’o'ng lao dong, xtr ly dudi thdi, vin dé tuyen qudng xam
nhiém min va kho tuyen tang thuwc thu va thu hoi t6i da cdc khoang vdt co
ich, cdc vdan dé moéi tr'u'o'ng, gzam sdtva kiém sodt mirc d6 an toan tai noi lam
viéc, téi da hiéu qua sdn xudt va gidm chi phi van hanh. Bdo cdo nay trinh
bdy va phdn tich vé nhitng thach thirc chinh ma nganh Tuyen khoang Viét
Nam dang phdi déi mdt, nham giup cdc chuyen gia va cdc nha qudn ly hoat
ddng trong linh virc tuyen va chébién khoang sdan dwa ra cdc phwo'ng huéng
hanh dong; khéi xu'o'ng cdc nghlen cteu thich hop va cdi tién phu'o'ng phap
quan by, nham gzup cdc nha mdy tuyen ndng cao hiéu qua tuyen va thu hoi
cdc chdt cé ich, gidm gid thanh tuyén, thdn thién véi moi trwong va phdt
trién bén virng.

© 2021 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.

1. M& dau

nay, nganh Tuyén khoang Viét Nam da cé nhiéu
phat trién vwrot bac, minh chirng bang viéc da c6

Nganh Tuyén khoang Viét Nam dwoc bat dau

hinh thanh va phat trién tir nhitng nim 60 cia thé

Ky trwée, nhung chi thue sw phét trién manh mé
trong khoang 25 nam gan diy. Trong giai doan

“Tdc gid lién hé
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nhiéu nha may tuyén maéi st dung cong nghé tiém
cin so véi thé gidi dwoc xay dung; mot sé thanh
twu céng nghé ctia nhan loai trong linh vy tuyén
va ché bién khoang san da dworc tiép thu nhw: cic
thiét bi dwgc ap dung nhirng nguyén ly hoat dong
ma&i, cac hoa chit tuyén hién dai va cé chd trong
dén cong tac bao vé moi treomg. Dién hinh la cac
nha mdy tuyén quing da kim Nui Phao, nha may
tuyén dong Sin QuyénlI,...
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Tuy nhién, van con ton tai nhiéu nha may
tuyén céng suit nhd cong nghé lac hiu, hiéu suit
tuyén thap, gy lang phi tai nguyén va 6 nhiém moi
trwong ¢ Viét Nam. Hiéu qua thu héi cic thanh
phén c6 ich di kém trong quang nguyén khai con
thap, vin dé x& ly dudi thai va méi tredng chwa
dwoc chu trong. Mirc d6 tw dong hda con han ché,
nang suit lao dong thap,... Ca biét, mot vai doanh
nghiép khai khoang & Viét Nam hién nay chi chu
trong thu lgi nhudn nhanh, khéng quan tim dén
khiu tuyén va ché bién dé nang cao gia tri va hiéu
qua st dung tai nguyén khoang san, dong thoi
cling gdy lang phi tai nguyén do khéng tan thu
dwoc cac khoang vat khac di kém va giy 6 nhiém
moi treong. Nhiéu mé véi quy mo khai thac nhd,
mirc do co gidi hda thip va cong nghé khai thaclac
hiu. Do vay, chi 1y dwoc nhitng phan quang giau
nhat, bo di quang trung binh va quang ngheo.
bang lo ngai hon, viéc khai thac theo dang “an x6i”
gy ton that nang né cho tai nguyén khodng san
quoc gia va dnh hwdng nghiém trong dén moi
trwong. Nhirng diém yéu trén cin dwoc nganh
Tuyén khodng Viét Nam chu trong cai tién trong
thoi gian toi.

Trong nhitng ndm gin day, cic phé thai ran
cong nghiép phat sinh ra ngay cang lén, bao gom
cac loai: rac thai dién tir; rac thai xay dung; tro va
xi clia cac nha may nhiét dién dot than; bui va xi
cua cac nha may luyén gang thép; bun do cta cac
nha may alumin; dudi thai va xi cia cac nha may
tuyén khoang, luyén kim va ché bién khoang san, ...
Cac ngu6n phé thai ran nay hau nhu chwa duwoc
ki€ém soat va xtr ly hiéu qua, gy 6 nhiém moi
trweong. Poi hoi viéc kiém soat va xir Iy cac phé thai
ran theo huéng than thién véi moi trueong 1a mot
thach thirc 1én tai Viét Nam hién nay.

Phat trién cong nghé tai ché va tai st dung
phé thai ran sinh ra trong qua trinh san xuit sé
gbép phan: tiét kiém tai nguyén va nang lugng;
giam suy thoai méi truwdng; gidm chi phi x ly
lwong phé thai rdn ra mdéi trudng; ting ngudn
cung cip nguyén liéu khoang san cho cac nganh
cong nghiép. C6 thé khang dinh: phat trién cong
nghiép tai ché 1a nén tang d€ phat trién bén virng
nganh céng nghiép khai khoang va ché bién
khoang san. Pay la nhiém vu va la co hdi dé phat
trién, nhwng ciing 1a thach thirc khong nhoé cho cac
k¥ sw va nganh Tuyén khodng Viét Nam trong thoi
gian toi.

2. Nhirng thach thirc va co’ hdi phat trién

2.1. Nguén nhdn lyc

Trong vai niam gan diy, nganh céng nghiép
khai khoang Viét Nam bat dau gip nhiéu kho6 khan.
Gia ban quang tinh thap, gia thanh khai thac ché
bién ting, cong nghé lac hiu va quan ly c6 phan
yéu kém di lam cho nhiéu céng ty khai khoang
lam an thua 1. B&i vay, cac cong ty hoat dong
trong linh viec khai khoang va ché bién khoang san
budc phai cat gidm ché dd tién lwong va cac phic
loi x4 hoi ciia ngwoi lao dong, gidm bién ché, giam
s0 giorlam viéc, khong tuyén lao dong mai,... nham
duy tri san xudt, vo tinh da ddy mot lwong 1ém lao
dong co tay nghé cao phai chuyén cong tac hodc
nghi ché d6 trwdc thoi han,... Pong thoi, nhiéu
cong ty khong c6 nhu ciu tuyén lao dong mdi, nén
sO lwong sinh vién tot nghiép lam ding nganh
nghé giam; moéi treong lam viéc ndng nhoc, vat va
nhung thu nhip thip da lam cho nganh cong
nghiép khai khoang va ché bién khoang san khong
thu hut dwoc thi sinh dang ky hoc nghé cling nhw
hoc cao déng va dai hoc. S6 lwgng sinh vién diang
ky hoc nganh Tuyén khoang tai Truwdng Dai hoc
Mo - Dia chit trong vai ndm gan diy gidm nghiém
trong (S6 liéu tuyén sinh, Khoa M6) (Bang 1).

Bdng 1. S6 lwgng tuyén sinh ctia nganh

Tuyén khodng.
Nam |2014]2015[2016[2017[2018]2019]2020
50 1190060 |30]20] 7 |10] 9
lwong

T nhitng phén tich trén c6 thé nhan thay,
nganh cong nghiép ché bién khodng san rat c6 kha
nang sé phai d6i mat véi tinh trang thiéu lao dong
tay nghé cao trong nhirng nam téi. Pong thoi véi
thuc trang khai thac quang ngay cang khé khan,
khong tang dwoc san lwong, gia thanh khai thac
tang, nhiéu lao déng c6 kinh nghiém va tay nghé
cao & thé hé trwdc da nghi huu hodc sap buéc vao
tudi nghi hwu,... Do d6, nganh Tuyén khoang can
c6 phwong an dao tao thay thé dé gitr lai nhitng
kinh nghiém quy bau cta cac lao déng c6 tay nghé
cao trwde khi ho roi khai lwe lwong lao dong. Can
dac biét chua trong cong tac dao tao nhan vién cé
kha nang giam sat, diéu khién,... d€ nha may lam
viéc diing quy trinh k¥ thuit nham duy tri va ning
cao hiéu qua hoat dong ctia nha may. Viéc dao tao
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can thuc hién cang sém cang tot, vi néu thiéu kinh
nghiém, thiéu trinh d,... thi sé lam cho qué trinh
san xuit d6i dién véi nguy co rii ro va mit an toan
lao dong ngay cang cao.

2.2. Sirc khée va an toan lao dgng

Trong nhirng ndm gan diy, cac yéu cau vé
chat lwong moi tredng noi lam viéc ciia ngwoi lao
dong da dwoc cac co quan Nha nwéc ngay cang
quan tdm. Vi muc dich bao vé sitc khoe va an toan
cho nguoi lao dong la wu tién hang dau, nén cac
yéu cau nay ngay cang khat khe hon. D€ tranh vi
pham luitlao dong, cAc nha san xuit cAn phai ddm
bdo diéu kién moi trwong lam viéc (tiéng 6n, anh
sang, ndng do bui, khi thai,...) theo dliing quy dinh
(nhiéu khi rat kho dap @ng) va trang bi day du cac
thiét bi bao ho lao dong. Do d6, cAc nha may tuyén
can phai ¢6 chwong trinh ky thuit kiém soat va
diéu khién chit lwgng moi trweong 1am viéc.

Trong cac nha mdy tuyén, ngwoi lao dong truec
tiép ti€p xdc vGi tiéng On la diéu hién nhién. Vi vy,
dé dam bao yéu ciu theo quy dinh vé tiéng 6n tai
noilam viéc mirc 6n cho phép tai cac vi tri lam viéc
trong thoi gian lao dong (8h - 1 ca sdn xuit) khong
dwoc vt qua 85 dBA, mirc cyc dai khong dwoc
vwot qué 115 dBA (Thong tw 24/2016/TT-BYT),
doi hoi cac nha san xuat phai c6 chwong trinh diéu
khién va kiém soat Am thanh mot cach chat ché.

Khi ngwoi lao dong c6 nguy co phoi nhiém
tiéng On, can phai cdnh bao dé cach ly ngwoi lao
dong ra khéi khu vuyc lam viéc. Mot phwong an
khac 1a cac nha san xuat phai trang bi cac thiét bi
bao vé thinh giac cho nguwoi lao dong, tuy vay
phuwong 4n nay ciing chwa chac ddm bdo an toan
cho nguoi lao dong va thiét bi. Do vay, trong twong
lai cAc nha may tuyén khoang can nghién ctru thiét
ké cac day chuyén c6 tiéng 6n & mirc d6 cho phép,
cling nhw gidm mic 6n cta cac thiét bi hién co.

2.3. Tdng ndng sudt va ty 1é thu hoi
2.3.1. Tdng ndng sudt

Trong twong lai, quang nguyén khai ngay
cang nghéo di. Trong khi yéu cau vé s6 lwong va
chit lwgng quing tinh tiéu thu ngay cang tang. Vi
viy, ap luc ting nang suit quing nguyén khai va
tang thwc thu quang tinh do6i véi cdc nha may
tuyén 1a rat 16n. Tuy nhién, khi ting ning suit
tuyén, mot s6 thiét bi trong nha may tuyén lam
viéc qua tai, lam gidm hiéu qua thu héi cia nha

mady, thAm chi con giy réi loan cho so d6 tuyén va
lam ting chi phi tuyén; ting ty 1é mat mat cac chit
c6 ich vao duéi thai; lam tang lwong dudi thai cin
phai xtr ly va tudi tho cac bi thai giam,...

Nha may tuyén thudc chi nhanh mo tuyén
d6ng Sin Quyén & tinh Lao Cai c6 ndng suit tuyén
quang nguyén khai khoang 1,1 triéu tin/nam,
ham lwgng quang nguyén khai trung binh 1,02%
Cu. Moi nam nha may san xuat khoang trén 41.700
tin tinh quang dong, ham lwong khoang 25 % Cu
v&i mie thue thu dong trong tinh quing khoang
92,5 %. Nhung do ham lwong déng nguyén khai
dwa vao tuyén bat dau gidm so védi thiétké (chi con
0,9+0,95 % Cu) va nhu cau qudng tinh dong cho
qua trinh luyén kim tang cao, nén nha may da tang
san lwong lén trén 1,4 triéu tAin/nam. D€ dam bao
nhu cau vé tinh quang dong, nha may da nghién
clru cdi tao, thay thé hé thdng may tuyén néi nham
ting ndng sudt quang nguyén khai (Ly Xuin
Tuyén, 2018). bong thoi 1dp dit thém day chuyén
tuyén dong 2. Do vy, bai thai quing dudi cia nha
may hién nay dang tiém tang nhiéu nguy hiém.

Nha mdy tuyén quing apatit Cam Pwong &
tinh Lao Cai c¢6 céng suit thiét ké 300.000 tin
quang nguyén khai/nam, twong ¢ng véi luong
bun thai hang ndm khoang 200.000 tin. Nhung
thuc té trong nhiéu ndm qua, nha may déu lam
viéc véi cong suat virot mirc thiét ké tir 1,2+1,5
lan. Do vdy, san phdm dudi thai hang nam dao
déng 240.000+300.000 tan. HO thai cia nha may
chi dworc thiét ké cho 10 ndm chay theo dling cong
suit thiét ké, tuy nhién dén nay nha may da san
xudt dugc hon 10 ndm. Vi vay, ho thai ciia nha may
trong nhitng ndm qua luén nam & mirc bao dong,
nguy hiém va khéng an toan. D€ dam bao yéu ciu
san xuit, nha may da nhiéu lan phai d3p dap nang
chiéu cao ho thai va thwong xuyén phai mdc bun
va do thai vao cac moong khai thac. Pay ciling chi
12 giai phap tinh thé vi ho thai van & mirc bao dong,
dong thoi chi phi vin chuyén bun thai ton kém.

Do d6, cdc nha mdy tuyén trong twong lai cin
dwoc thiét ké véi ndang suat cao hon va phai cd
phwong an ting nang suat. Cac nha may hoat déng
vGi nang suit cao c6 wu diém: gia thanh san xuat
ré, cong nghé hoan thién, hiéu suit tuyén cao, tao
dwoc nhiéu co hoi viéc lam hon, x& Iy méi trueong
tot hon,... Tuy nhién, cling sé can phai ¢ nhirng
bai thai 16n hon va do vy, sé tiém an nguy co rii
ro cao hon. Do d6, cdic nha mdy tuyén can cé
phwong an xtr Iy duodi thai d€ stir dung cho nhiéu
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muc dich khac nham bdo vé moi trudmg va giam
thé tich ho thai.
2.3.2. Tdng ty ¢ thu hdi

Khodang san 1a nguyén liéu khong thé tai tao,
nén cac nha may tuyén chiu ap lwc rat 1ém vé yéu
cau tang ty 1é thu hoi chit c6 ich, nham: bao vé
khoang san; dam bdo an ninh khoang san; giam
san lwong khai thac nhung van dap (g dwoc yéu
cau cua ho tiéu thy; ting tudi tho cia mo; giam ty
18 mat mat cac chit cé ich vao dudi thai, dap tng
cac yéu ciu quy dinh cua nha nwéc.

Nha mdy tuyén déng Sin Quyén, Lao Cai theo
thiét ké c6 ty 1é thu hoi 1a 92,5 %, Vao nam 2017,
nha may da tién hanh cai tao hé thdng may tuyén
néi nén ty 1é thu hoi dat khodng 94 %. Gia str nha
may c6 cong suit 1a 1.000.000 tAn/ndm va ham
lwong dong dau vao 1% Cu, thi lwong dong kim
loai trong 1 ndm la: 1.000.000%¥1% = 10.000 tén,
néu ty 1é thu hoi la 92,5 % thi lwong dong nguyén
chat thu dwoc sé 1a: 10000 * 92,5 % = 9.250 tin
dbéng/nam, twong tw khi ty 1& thu hoéila 94 % thi sé
thu dworc 9.400 tdn dong/nam. Nhw vay, khi ty 1é
thu hoi ting dén 94 % nha may da thu hoi thém
dwoc 150 tin dong kim loai/ndm vao quang tinh.

Hién nay, tai Viét Nam van con nhiéu nha may
tuyén c6 ty 1& thu hoi thip nhw cdc nha may tuyén
quang apatit c6 ty 1é thu hoi khoang 70 %; cromit
C6 Pinh c6 ty 1é thu hdi khoang 50 %,... dan dén chi
phi san xuit cao, hiéu qua tuyén thap, ton thit chit
c6 ich vao dudi thai lom,...

2.4. Quding khé tuyén

Trong nhitng nam qua, san lwong khai thac
mot s6 khoang san nhw: dong; fenspat; apatit, ...
lién tuc tang, nam sau cao hon nam trwérc. Bién
gidi khai thac mé rong va ngay cang xudng siu
hon. Quang sau khai thac c6 thanh phan vat chit
phtrc tap hon; nghéo hon va xam nhiém min hon.
Cac day chuyén va céng nghé tuyén trudc day da
khong con phu hop véi déi twegng quing nay.

Hién nay, cadc nha may tuyén quing apatit loai
111 tai Viét Nam déu dwoc thiét ké dé tuyén quang
apatit phong hoa véi dat da cha yéu la thach anh
va mot phan rat nhd 1a d6lomit. Céng nghé tuyén
nay da dwoc ap dung 15 nam qua tai Viét Nam,
nhung hién nay quang nguyén khai cung cap vé
nha may tuyén khong 6n dinh vé chat lugng,
quidng ngay cang tré nén nghéo hon, xAm nhiém
min hon, thanh phan vat chit phtrc tap va nim

dwéi déi phong héa. Do d6, so @6 va ché do cong
nghé tuyén cii khéng con pht hop, din dén cac chi
tiéu cong nghé tuyén clda cic nha may thip va
khéng 6n dinh (Pham Van Luén, 2017).

Cac nha may tuyén quang sunfua: déng, chi,
kém, niken,... cling gdp nhiéu kho6 khian do quang
ngay cang nghéo hon, xAm nhiém min va ham
lwong khoang vat oxit tdng. Hién tai nha may
tuyén quang niken Ban Phuc da tam dirng hoat
dong do ham lwgng khoang vat c6 ich qué thip.
Twong tw, cic mo Khai thac quang chi - kém sunfua
vung Thai Nguyén va Bic Kan da dén giai doan
cudi. Néu khong c6 phwong an tuyén va ché bién
quang chi - kém oxit hop ly thi cdc mo nay sé phai
dirng hoat dong trong twong lai gan.

Vén dé tuyén quang cip hat min va siéu min
cling 1a mot thach thic 1én d6i véi nganh tuyén
khoang. Khoang vat c6 ich xAm nhiém cang min thi
chi phi nghién cang tang va hiéu qua thu hoi rat
thip. Vi dy, mé cromit C6 Pinh, Thanh Hda c6 trir
lwong khodng 25 triéu tin Cr,0s; 3 triéu tin niken;
khoang 300 ngan tin coban va khoang vat
bentonit dwédi hai dang: quang goéc va quang sa
khoang (http://vampro.vn). Do gia tri kinh t€ cao,
loai quing nay da dwoc nhiéu doanh nghiép khai
thac. Tuy nhién, viéc khai thac va tuyén hién nay
con nho 1é, quy mo nhd, thé so, so d6 cong nghé
tuyén don gian nén khong tin thu dwoc hét tai
nguyén. Thanh phan d6 hat, ham lwgng Cr;05 va
muirc d6 phin b6 Cr;0; theo tirng cip hat cia mo
cromit C6 Pinh nhw Bang 2. (http://vampro.vn).
Tl Bang 2 nhan thiy: mé cromit C6 Dinh chira gan
70 % cip hat -0,045 mm, ham lwong Cr20s tip
trung chd yéu & cdp hat min (0,02+0,5 mm). Cac
so d6 cong nghé tuyén dang dwoc ap dung tai mo
chi c6 kha nang thu héi quang c& hat thé (trén 0,1
mm), con cap hat min mat mat hiu hét vao dudi
thai, dan dén céc chi tiéu cong nghé tuyén thap,
quang tinh thu dwoc tir cac so do tuyén nay co
ham lwong 31+49 % Cr,03vdi mire thue thu Cr203
chi dat xap xi 50 % (Lé Viét Ha, 2018). Do vay,
nhiém vu cip bach nhit hién nay tai mo la tim
kiém phwong phap lam tang hiéu qua thu hoi
quang c& hat min.

Mac du, Viét Nam dwoc danh gia la nuéc co
tiém nang l6m vé dat hiém vai trir lwong 11 triéu
tan va dugc dw bao 1a 22 triéu tAn (Nguyén Ngoc
Anh, 1983). Nhung dén nay, cic mo dat hiém 16n
& Viét Nam nhw Nam Xe va Dong Pao van chua
dwoc khai thac cong nghiép. Do khoang vat dat
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hiém trong cAc mé nay xAm nhiém min va rat min.
Theo két qua nghién phan tich thanh phan d6 hat
vamirc do phan bd oxit dat hiém theo tirng cip hat
clia tac gia Tran Thi Hién (Bang 3), thu hoach cip
hat -0,04 mm trong mé dit hiém Biac Nam Xe 1én
dén 52,35 % (Tran Thi Hién, 2013). Vi vay, hién
nay Viét Nam chwa xdy dung dwgc cong nghé
tuyén dat hiém dam bao cac chi tiéu kinh té - ky
thuat (Tran Van Minh, 1984; Nguyén Vin Hanh,
1988, 2005; Naoto Yamagishi 2010; Tran Thi
Hién, 2013).

2.5. Thu héi téi da cdc khodng vt co ich

Trong moé khoang thwong khong chi c6 mot
khoang vat c6 ich ma thwong bao gébm nhiéu
khoang vat cé ich khac nhau, doi khi nhitng
khodng vat phu lai c¢6 gia tri kinh t€ cao hon
khoang vat chinh. Quang déng Sin Quyén - Lao Cai,
ngoai khodng vat chinh chira déng la chancopirit
(CuFeS;) con vang, dat hiém va manhetit,... Trong
mo cromit C6 Pinh - Thanh Ho6a, ngoai khoang vat

chira cromit con cé cac khoang vat bentonit, niken
va coban. Cac mé chi kém sunfua, ngoai chi, kém
con c6 bac, indi,... Nhwng hién nay, c6 rat it cic nha
may tuyén quan tAm dén cac sdn phdm phu va
chit thai cé thé tin thu cac khodng vat c6 ich trong
qua trinh ché bién khoang san, giy lang phi tai
nguyén. Mot s6 trwedng hop, gia tri cda chat thai
ran, 16ng bi loai bé khdi day chuyén ché bién
quang c6 gia tri kinh té, chwa dworc tin dung.

2.6. Cdc yéu cdu vé méi trwong

Luat bdo vé mdi trrong ngay cang khat khe
hon, yéu ciu cic nha may tuyén phai thin thién
véi moi treong. Trong twong lai sé c6 nhitng nha
may tuyén khong c6 san pham thai.

Vi viy, cdc nha may tuyén cin nghién ctru tai
str dung san pham duéi thai; nghién ctru trung hoa
hodc tach cac hda chit, ion doc hai trong qua trinh
tuyén nhw: cac hydrocacbon, cac ion kim loai
nidng, axit, bazo,... d€ ngan can ching xAm nhip
vao mach nwéc ngdm hodc lan ra moi trudong.

Bdng 2. Mikc dé phdn bé Crz0s theo tirng cdp hat ctia mé cromit C Dinh.

TT Cap hat, mm Thu hoach, % Ham lwong Cr203, % Thuc thu Cr203, %
1 -10+5 1,08 0,36 0,11
2 -5+2 2,88 0,91 0,75
3 -2+1 418 1,09 1,30
4 -1+0,5 3,31 1,81 1,72
5 -0,5+0,25 3,03 6,35 5,50
6 -0,25+0,125 7,20 13,24 27,33
7 -0,125+0,074 4,18 13,06 15,63
8 -0,074+0,045 4,83 11,24 15,54
9 -0,045+0,020 6,79 7,89 15,35

10 -0,020+0,010 8,95 1,63 4,18

11 -0,010+0,00 53,57 0,82 12,58

12 Cong 100,00 3,49 100,00

Bding 3. Mikc d phdn bé oxit ddt hiém & mé Bdc Ndm Xe.

TT Cap hat, mm Thu hoach, % Ham lwong TR203, % Thuc thu TR203, %
1 -10+5 8,5 7,66 13,04
2 -5+2 8,24 7,72 12,73
3 -2+1 5,09 6,38 7,01
4 -1+0,5 3,39 6,18 4,2
5 -0,5+0,25 6,38 5,02 6,41
6 -0,25+0,125 512 4,66 4,78
7 -0,125+0,071 5,01 4,6 4,61
8 -0,071 + 0,04 591 4,38 5,18
9 -0,04+0 52,35 4,01 42,03

10 Cong 100 4,99 100
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2.7. Tdi ché phé thdi ran céng nghiép

(' Viét Nam, t6c do ting truedng kinh t& va db
thi héa nhanh chéng da thuc day nhiéu nganh
cong nghiép trong nuwéc phat trién manh mé, kéo
theo d6 1a mot lwong 1én phé thai rdn phat sinh
ngay cang lén. Hién tai, lwong chat thai ran (CTR)
sinh hoat phat sinh & Viét Nam khoang 30 triéu
tdn/nam vai toc do gia ting khoang 10 %/nam.
Bén canh CTR sinh hoat, nhiéu loai CTR khéc cling
dang gia tang nhanh trong th&i gian qua nhw CTR
x4y dung, cong nghiép, y té, nong nghiép. CTR xay
dung dwoc wéc tinh chiém khoang 25 % khdi
lwong CTR tai Ha Noi, TP. H6 Chi Minh va 12+13
% tai cac dia phwong. Chi tinh riéng Ha Noi, lwong
CTR x4y dung phat sinh khoang 2.000 tin/ngay.
CTR cong nghiép phat sinh chu yéu tir cac khu,
cum coéng nghiép va dat khodng 8,1 triéu tin vao
nam 2016. Chat thai nguy hai cong nghiép thwong
chiém 15+20 % lwong CTR céng nghiép, phat sinh
cht yéu & cac nganh céng nghiép nhe, luyén kim,
héa chit (https://isponre.gov.vn /home). Theo
thong ké ctia chwong trinh moéi trwong Lién hop
qudc, mdi ngwoi dan Viét Nam thai ra trung binh
1,3 kg chét thai dién tr nam 2018, twong dwong
116.000 tin. Theo bao cao cta Vién Khoa hoc va
Cong nghé Méi treong (Trwong Pai hoc Bach khoa
Ha Noi), lwong phat thai tivi & Viét Nam vao nam
2025 c6 thé 1én téi 250.000 tin. Lwong chit thai
dién tir & Viét Nam moi ndm ting khoang 100.000
tin, chi yéu phat sinh tir ho gia dinh (https://
www.epa.gov/ sites/).

Nhu ciu trong nwéc déi véi hau hét cac
khodng san tho va tinh dw kién sé con ting manh
trong nhirng nam tiép theo cda thé ky nay. Do do,
viéc kiém soat va tai ché cac phé thai rin theo
huwéng than thién véi moi tredng 1a nén tang dé
phat trién bén vitng nganh cong nghiép khai
khodng va ché bién khoang san cuia Viét Nam.

3.Kétluan

Nganh cong nghiép tuyén va ché bién khoang
san cua Viét Nam trong thoi gian qua chwa phat
trién ddng véi tiém nang, vi tri va vai tro trong qua
trinh phat trién kinh té - xa hoi. Nhitng hién trang
va thach thirc nay cin phai dwoc gidi quyét ngay
dé dam bao cho nganh cong nghiép nay phat trién
bén virng va dap tng duoc cac yéu cu vé an toan
va strc khée cho nguoi lao dong; dam bao chat

lwong san pham; thu héi toi da cac thanh phéan cé
ich vao san phdm hang hoéa, chong lang phi tai
nguyén; gidm chi phi tuyén va thin thién véi moi
truwedng,... gop phan phat trién kinh té - xa hdi, bao
vé tai nguyén thién nhién va an ninh khoang san
cho dat nwéc.

Do vay, nhitng ngu¢i hoat dong trong linh vyrc
tuyén va ché bién khodng san can tuyén truyén
cho cac dong nghiép, cac nha quan ly,... nhan thay
tAm quan trong cta khoang san déi véi sy phat
trién thinh vwong kinh té cia dat nwéece. Trén co sé
d6, cin sém hoan thién hé thong phap luit, co ché
diéu hanh va tang cwong kiém tra, quan Iy chat ché
veé tai nguyén, thu hoi cadc mo hoat dong kém hiéu
qua, dinh chi cac mé st dung cong nghé lac hau,
dAu tw va phat trién cong nghé khai thac - ché bién
khodng san va tai ché c6 chiéu siu, dong thoi
khong ngtrng cai tién, nghién ctru va ap dung cong
nghé m&i vao thuc t€ san xuit, nham nang cao
hiéu quan ly va st dung tai nguyén khoang san cta
dat nuérc.
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