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Tom tat:

Moi truong nudi cdy anh hudng truc tiép dén hiéu
qua nudi cdy. Bén canh dd, chi phi moi trudng con chiém
dén 50% toan bo chi phi san xudt. Nghién ctiu nay thuc
hién khao sat cac moi truong nhén tao thuong dung va
thanh phén hitu co bg sung tii phan bon thuong mai,
c6 hiéu qua tich cuc dén sinh khoi tao Chlorella, dugc
phan lap tai Can Gio. Trong nghién ctu nay, ching toi
thuc hién nudi cdy tdao Chlorella trén 4 loai moi truong
(HAMGM, M-8, BG-11 va LC Oligo). Moi trudng
HAMGM cho két qua sinh khoi kho cao nhat (4,56g/L
- ngay 14) va thap nhat la moéi truong LC Oligo (2,29g/L
- ngay 14). Nguoén phén bén hitu co thuong mai nhu:
Phan trun qué (ViF-Maxx), phan banh d4u (ViF-Mix)
va phén bon 14 (Terra Sorb 4 Root) dugc bd sung vao
moi truong HAMGM (1,5g/L) cho hiéu qua tich cuc
dén kha ndng tang trudng cua tao Chlorella. Trong do,
phéan trun qué 13 nguén dinh dudng b6 sung cé hiéu
qua thuc ddy tang trudng cua Chlorella (6,86g/L) cao
nhdt. Moi truong HAMGM va nguén dinh dudng bd
sung la phan trun qué, cho thay cé hiéu qua tich cuc
dén nang suit sinh khai tao Chlorella.

Tu khoa: Chiorella, sinh khoi kho, phan hitu co
thuong mai.

Nhan bai: 3/8/2023; Stia chiia: 25/9/2023;

Duyét ddang: 28/9/2023.

1. Dat vin dé

Sinh khéi vi tdo Chlorella dugc biét dén vdi kha
ndng ting dung da dang trong doi s6ng thuc tién. Tuy
nhién, san xudt sinh khoi tao Chlorella khong dugc
thanh cong nhu tao Spirulina, bdi vi khé khén trong
nuoi cdy va thu hoach. Trong nudi cdy san xudt sinh
khéi tdo, méi trudng nuodi cdy c¢é anh hudng 16n dén

Isolation, identification and investigation
of the effects of artificial media and
commercial organic fertilizers on the
growth of microalgae Chlorella in Can Gio

Abstract:

Cultivation efficiency is directly influenced by culture
medium, and, medium makes up of 50% total produc-
tion cost. Our study investigated commonly used artif-
ical medium with organic supplment from commercial
organic fertilizer which can be beneficial for Chlorella
biomass growth, which was obtained and isolated from
Can Gio. In this study, we cultivated Chlorella on 4 me-
dium (HAMGM, M-8, BG-11, and LC Oligo), amongst
which the HAMGM medium yielded highest dried
biomass (4.56g/L - the 14™ day) and LC Oligo yielded
lowest (2.29g/L - the 14" day). Supplement (at 1.5g/L)
from commercial organic fertilizer such as vermicom-
post (ViF-Maxx), oil cake fertilizer (ViF-Mix), and foil-
ar fertilizer (Terra Sorb 4 Root) all improved Chlorella
growth, amongst which vermicompost was the most
effective in increasing Chlorella growth (6,86g/L). The
HAMGM medium with vermicompost as supplement
was shown to be effective in improvement of Chlorella
sp. biomass productivity.

Keywords: Chlorella, dried biomass, commercial
organic fertilizers.

JEL Classifications: N55, O13, Q15.

hiéu qua sinh khéi thu dugc ctia toan bd qua trinh nudi
cdy. Cac moi truong khac nhau sé cé hiéu suét sinh
khoi thu dugc khac nhau ti 0,95 - 5g/L [1]. Chi phi cho
moi truong nudi cdy chi€ém 50% toan bd chi phi san
xudt [2]. Mdi trudng nuoi cdy phu hop c6 vai tro quyét
dinh dén hiéu qua sinh khéi vi tdo thu dugc.
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Moéi truong

Ngoai ra, mét s6 thanh phan hiiu co nhu: Sodium
acetate (nguon carbon hitu co), dich thiy phan chat
thai gia sic va amino acid tu do khi dugc b6 sung
vao moi trudng nuodi cdy co vai tré nang cao hiéu qua
sinh khéi ctia tdo Chlorella. Mo6i trudng nhan tao bd
sung nudc thai chan nudi bo sita c6 thé lam tang hiéu
sudt sinh khoi kho cua tao Chlorella vulgaris 1én 0,33
g/L. Amino acid ty do c6 kha nang thac ddy su tang
trudng ctia chtng tao Chlorella 1én dén 110,2% [3]. Vi
tdo c6 thé hdp thu nguén nito hitu co thong qua con
duodng NtcA nitrogen transcription regulator, nito hitu
ca sé dugc chuyén héa thanh NH *, cudi cling dugc
gin vao khung cdc-bon nhé vao hoat dong cta hai
enzym la glutamate synthase (GOGAT) va glutamine
synthetase (GS) [4]. Tuy nhién, cac nguén dinh dudng
hiiu co nhu nuéc thai chan nuéi hay phan thuong
ton tai nhiéu ching vi sinh vit khac nhau. Cac ching
vi sinh vat nay c6 nguy co gay hai dén stc khoe con
nguoi, mot s6 ching thuong gip la: Pseudomonas,
Acinetobacter, Klebsiella, Aeromonas spp., Escherichia
coliva enterococci [5]. Ngudn phan bon hitu co ¢6 thanh
phan tuong tu nhu dich thaly phan phén gia stc, c6 ca
amino acid va mét uu diém 1a khong c6 chita nhém vi
sinh v4t nguy hai ké trén.

Viéc Iya chon mdi trudng nhén tao phtt hgp dé€ nuoi
cdy tao Chlorella 1a yéu t6 quan trong quyét dinh nang
sudt nuoi cdy sinh khoi tdo. Ngoai ra, nguén dinh duéng
hiiu co bd sung tii phan boén hitu co thuong mai ¢ tac
dong tich cuc dén hiéu sudt sinh khoi téo, tuong tu cac
nghién ctiu st dung ngudn dinh dudng hitu co ti chat
thai chan nuoi. Nang cao lugng sinh khoi thu dugc tu
1 lit moi trudng nudi cdy sé gép phan lam giam chi phi
san xudt sinh khoi tao.

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu

Mau nudc c6 tao dugc thu tu thiy vuc tam thai tai
Can Gio (10.606304, 10.819515 A). Mau dugc giti trong
ong ly tam 1mL. Mau dugc loc qua mang loc ¢6 kich
thudc 16 50pum dugc nuoi trong diéu kién anh sang 50
pmol photon.m?.s* va & nhiét d 25°C. T¢é bao tao don
dugc hut bang micropipette va nudi trong eppendorf
0,2ml chtta 50 pl moi trudng BG-11, nuoi cay 6 50 pmol
photon.m™s' (ngudn sang dén huynh quang), chu ky
sang: 12 sang/12 t6i va & nhiét do 25°C. Cac mau co
hinh thdi khéng dong nhét sé dugc loai bo. Mau tao
phan lap dugc ky hiéu la CS.

Moi trudng nhén tao dung trong thi nghiém BG-
11, LC Oligo, Highly Assimilable Minimal Growth
Medium (HAMGM), M-8. Phan bén hiiu co thuong
mai dang léng dung trong thi nghiém la phan bén la
Terra Sorb 4 Root (amino acid 1,8%), phan trun qué
ViF-Max (dam tong 3%), phan banh dau thay phan
ViF- Mix (dam t6ng 2%). Lugng phén bon hiiu co dugc
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bd sung véi nong do 1,5¢.L" moi truong HAMGM.
Muo6i Sodium acetate [6] dugc st dung & nong do
1,5g/L moi trudng.

2.2. Phuong phdp dinh danh hinh thdi va phdn ti

Té bao tao dugc thu bang cach ly tim & 3.000g trong
vong 5 phut, cin tao sé dugc ria bang nudce cit vo trung
3 lan. Hinh thai tao sé dugc quan sat dudi kinh hién vi
quang hoc dé€ xac dinh hinh théi. Déi véi phuong phap
dinh danh phén tii, DNA t6ng s6 cua tdo dugc tach
chiét bang b kit DNeasy Plant Mini (Qiagen, Hilden,
Germany). Cac vung trinh tu 18S rRNA, rbcL va ITS
cua chung tao phan lap sé dugc dem guii giai trinh ty tai
Cong ty 1* Base (Malaysia). Cay phat sinh loai sé dugc
xay dung va phén tich thong qua phdn mém MEGA X.

2.3. Phuong phdp nuéi cdy vi tdo

Thi nghiém khéo sat sy anh hudng ctia moi truong
nudi cdy cua Chlorella vulgaris dugc thuc hién trén
h¢ théng dich treo c6 bo sung khi (1% CO, w/w). Cac
thong s6 co ban cho thi nghiém bao gom: Binh nuoi cdy
1a erlen c6 thé tich 2 lit (thé tich hoat dong 1a 1,5 lit), hé
théng bd sung khi dugc loc qua hai hé thong loc (mang
loc tho c6 kich thudc 50pum, mang loc FINETECH, bai
Loan ¢6 kich thudc 16 0,45um). Nut day binh erlen c6
hai 6ng thty tinh d€ dan khi. Thi nghiém sé thuc hién
trong vong 14 ngay, chu ky chiéu sang la 12 sang va 12
toi. Ngudn chiéu sang trong thi nghiém dugc cung cap
bang dén LED tring, mit d§ photon quang hgp dugc
duy tri trong khoang 100 umol photon.m=.s™.

2.4. Phuong phdp xdc dinh ham lugng sinh khéi kho

Sinh khéi kho tao thu dugc bang cach hut 10ml dich
nudi cdy qua gidy loc Whatman (sdy kho 6 100°C dén
khéi lugng khong d6i o gia tri Wi). Sau khi qua trinh
loc hoan tét, tiép tuc sdy kho gidy loc dén khéi lugng
khong dai (gid tri Wt). Sinh khoi tdo kho dugc tinh theo
cong thiic:

B =Wt- Wf

Trong dd, B: lugng sinh khéi kho (g), Wt: téng khoi
lugng gidy loc va sinh khéi, Wt: khoi lugng gidy loc.

2.5. Phuong phdp xdc dinh ham lugng Chlorophyll a

10 ml dich nuoi cdy dugc ly tam & 10.000rpm/phut
(5 phut) thu sinh khéi va loai bo toan bg dich néi. Phan
sinh khoi nay dugc b sung 2ml acetone 90% va 3 vién
bi thuay tinh (d = 5mm) vao 6ng eppendorf, dem lac &
van toc 300 vong/phut (15 phut). Qua trinh trén dugc
thuc hién cho dén khi dung dich Acetone khong thay
d6i mau. Sau cung dich tach chiét sé dugc do & cac
budc séng 750 nm, 664 nm, 647 nm, 630 nm biang may
do hép thu quang phé (Spectro SC, LaboMed). Ham
lugng Chlorophyll a dugc xdc dinh bang cong thiic:
Chlorophyll a (mg/L) = [11,85.(E, - E.,)) - 1,54.

-E,) - 0,08.(E, - E)].Ve/LVf
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E » Ep B, B, La gid tri d0 hdp thu lan lugt & cac
budc séng 750 nm, 664 nm, 647 nm, 630 nm; Ve: Thé
tich Acetone tinh bang lit; Vf: Thé tich loc tinh béng lit;
L: Dudng sang ctia cuvet (cm) [8].

Cac thi nghiém dugc ldp lai 3 1an, s6 liéu thi nghiém
dugc xt ly thong ké biang phdn mém Excel 2019 va SPSS.

3. Két qua va thao luan

3.1. Dinh danh hinh thdi va dinh danh phan tii
loai tdo phdn lip
Két qua giai trinh tu cho thdy, két qua vung 18S
rRNA (d¢ bao phu 100%, d6 dong nhat 100%), ITS (do
bao phtt 100%, do dong nhat 100%) va rbcL (d6 bao phu
85,55%, do dong nhat 98%) c6 do tuong dong cao véi co
s dii liéu ctia Chlorella sorokiniana. Bén canh do, cay
phat sinh chung loai dugc x4y dung dua trén 3 marker
nay dugc thé hién qua 2 hinh (Hinh 1 va Hinh 2).

A Hinh 1. Cay phdt sinh chiing loai gidn lugc mé td chi tiét vi
tri phan bé ctia chiing vi tdo Chlorella sorokiniana dugc xdy
dung tir sy két hop ving trinh ty 18S - ITS
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A Hinh 2. Cay phat sinh chiing loai gidn lugc mé td chi tiét vi

tri phdn bé ctia chiing vi tdo Chlorella sorokiniana dugc xdy
dung ti ving trinh ty gen rbcL
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Két qua giai trinh ty va so sanh trén GenBank cta
3 marker phan ti (18S rRNA, ITS va rbcL) dung trong
nghién ctu nay cho thdy, ca 3 vung déu co su tuong
dong cao véi cac vung trinh tu da cong bo ctia chung
Chlorella sorokiniana.

Cay phit sinh chung loai & trinh ty hai viing 18S va
ITS cho thdy, tdo phén lap trong nghién cliu nay nam
cung nhom véi ching tao Chlorella sorokiniana (gia
tri bootstrap 16n hon 50%). Bén canh d6, két qua xay
dung cay phat sinh chiing loai dya trén vung trinh ty
rbcL cling cho két qua tuong tu la ching tao phan lap
déu nam chung nhém véi chung Chlorella sorokiniana.
Két qua hinh thai va cay phat sinh chung loai cho thay,
chting tao phén lap c6 do tuong dong cao véi chung
Chlorella sorokiniana.

3.2. Sy tang trudng cua tdo Chlorella sorokiniana
trong cdc moi truong nhdn tao
Nghién ctiu thuc hién khdo sit kha niang ting
trudng cua tdo Chlorella sorokiniana & cac moi
trudng nhan tao trong vong 14 ngay. Két qua Hinh
3 cho thdy, ca 4 mdi trudng nudi cdy déu cho két qua
sinh khoi kho & ngay thi 14 cao hon 2g/L. Ham lugng
Chlorophyll a ctia tdo & ngay thi 14 cho thdy, chua c6
dau hiéu giam. Ham lugng sinh khoi kho sau 14 ngay
nudi cdy cao nhit 6 moi trusng HAMGM (4,56g/L).
Dbai véi moi truong BG-11, két qua trong nghién ctiu
nay (2,64g/L) cho thdy cao hon cac nghién ctu truéc
day da cong bo cua Chan Yoo (1,46g/L) [7], Ghulam
Mujtaba (1,9¢g/L) [10]. Tuy nhién, ham lugng sinh
khoi kho ctia nghién ctiu nay thdp hon so véi cong bo
cua Sigita (2,8g/L) [11]. Nguyén nhén dan dén viéc
thap hon nay do phuong phap nuoi cdy. Tdo 6 nghién
ctiu cta Sigita dugc thuc hién trén hé théng quang
sinh hoc hinh tru (cylindrical glass) va nuéi cdy ban
lién tuc. Moi truong méi dugce thay va bé sung lén
dén 50% thé tich nudi cdy. Ngoai ra, cac yéu t6 nhu
mat do photon chiéu sang va nhiét do nudi cdy ciing
c6 khéc biét (150 pmol photon.m’s”, 30°C, 2% CO,).
Vi tdo trong moi trudng thi€u hut nitrogen, qua trinh
sinh dudng cua tdo sé chuyén sang dang tich lay lipid
va ham lugng Chlorophyll a ¢6 xu huéng giam dan.
Ngoai ra, khi moi truong thi€u hut nitrogen, lipid
dugc tong hgp chu yéu & dang neutral lipid [11].
Chlorella pyrenoidosa dugc nuéi cdy trong moi trudng
dinh dudng day du sé c6 ham lugng polyunsaturated
fatty acid va unsaturated fatty acid cao hon khi & diéu
kién hoan canh bat lgi [12]. Muc dich ting dung sinh
khéi tao 1a d€1am ngudn thic dn c6 gia tri dinh dudng
cao. Do d¢, nghién ctiu nay khong ti€p tuc thuc hién
theo doi khao sat sau 14 ngay.
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A Hinh 3: Ham lugng sinh khoi khé va Chlorophyll a ctia Chlorella sorokiniana

BG11: Chlorella sorokiniana nudi cdy é mai trudng BG-11.

LC Oligo: Chlorella sorokiniana nudi cdy 6 moi trudng LC
Oligo.

3.3. Su ting trudng cua tdo Chlorella sorokiniana
6 moi truong nhdn tao bd sung cdc nguén phan bén
hitu co
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A Hinh 4: Ham lugng sinh khéi khé va Chlorophyll a ciia
Chlorella sorokiniana

BD: Moéi trucng bd sung phdn bdanh ddu thily phan ViF- Mix.
BL: Méi trudng bé sung phan bon ld Terra Sorb 4 Root.

CH3: Moi trudng bo sung mudéi CH,COONa.

TQ: Méi tridng bé sung phdn trin qué ViF-Max.

O thi nghiém nay, vi tdo dugc nudi cdy & moi
truong HAMGM va b6 sung cac ngudn phan bon hiiu
co. Két qua Hinh 4 cho thdy, sinh khéi kho tao & cac
nghiém thtic cao nhit & moi trudng bé sung phén trun
qué (6,86g/L, ngay 14). Ham lugng Chlorophyll a cua
tao tang déu trong giai doan tii 2 - 10 ngay; tli ngay thu
12, ham lugng & moi trudng bd sung phéan bon 14 gidm,
trong khi d6, & 3 mdi trudng con lai ting. Ngay thu 14,
moi truong trun qué dat ham lugng cao nhat, 3 moéi
truong con lai thi giam.
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HAMGM: Chlorella sorokiniana nudi cdy & moi truong
HAMGM.
M-8: Chlorella sorokiniana nudi cdy 6 6 moi truong M-8.
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A Hinh 5. Tdo Chlorella sorokiniana nudi cdy é méi trudng
HAMGM va b0 sung thém cdc nguon phdn bén hiitu co

A (ngay ddu) - A’ (sau 14 ngay): Hinh thdi tdo Chlorella
sorokiniana & méi trudng bd sung ViF- Mix.

B (ngay ddu) - B’ (sau 14 ngay): Hinh thdi tdo Chlorella
sorokiniana & moi trudng bd sung Terra Sorb 4 Root.

C (ngay ddu) - C’ (sau 14 ngay): Hinh thdi tdo Chlorella
sorokiniana & moi trudng bo sung CH. COONa.

D (ngay ddu) - D’ (sau 14 ngay): Hinh thdi tdo Chlorella
sorokiniana & méi truong bd sung ViF-Max.

Két qua sinh khoi cao nhat dat dugc 6 méi truong
b6 sung phan trun qué cao gép 2,4 1an khi so véi cac
nghién ctiu nudi cdy trong moi trudng nude thai nudi
trong thuy san (2,858g/L) [13]. Tao Chlorella nudi cdy
trong hé thong quang sinh hoc Airlift véi nguoén phan
bén thuong mai (ngudn nitrogen tii urea va ammonia)
ciing cho két qua thip hon (ngay 14 la 1,988g/L) [14].

Cac nghién ctiu vé su anh hudng ctia cac loai amino
acid c6 tac dong dén kha ning tang trudng cta vi tao
Chlorella. Mot nghién ctiu gan day cho thay, aspartic
acid va arginine dugc cho rang, c6 anh hudng tich
cyc dén kha nang ting trudng cua Chlorella; B6 sung
aspartic acid c¢6 kha nang ting cudng hiéu suit sinh



khoikho lén dén 110%, con arginine thi chi & muic 62%;
Glucose, tryptophan, alanine dugc cho la cac thanh
phan c6 anh hudng dén kha nang sinh trudng, cling
nhu téng hop lipid cta tao Chiorella sorokiniana [15].
Trong san xudt cac loai phan bon 14, mot s6 chat kich
thich sinh trudng thuong dugc phép b sung nham
thuc ddy sinh trudng, hoac thic ddy ra hoa (Thong tu s6
36/2010/TT-BNNPTNT ctia BO Nong nghiép va Phat
trién Nong thon vé viéc ban hanh quy dinh san xudt,
kinh doanh va st dung phan boén). Cac chat kich thich
sinh truéng thudc nhém auxin lam tang ham lugng
Chlorophyll a va b lén dén 213 - 273%, carotenoid tang
164 - 258% [15]. Cac chat kich thich sinh trudng thudc
nhom cytokinin c6 thé thuc ddy t6c d6 phan chia caa
tao Chlorella pyrenoidosa 1én 12 - 16%, dong thoi tang
cuong ham lugng Chlorophyll ctia tdo 1én 183 - 256%
[17]. Gibberellins thi c¢6 kha nang ting cudng sinh
khéi kho Chlorella [17]. Abscisic acid (ABA) gitup tang
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DANH GIA TAC DONG MOI TRUONG NUGC DO
TUYEN QUANG VANG TAI MO DAK SA, TINH QUANG NAM

PANG PHUONG THAO!
"Trudng Dai hoc M6 - Dia chdt
TRAN ANH TAI*

2Cong ty TNHH Phuiéc Son

Tom tit:

Trong nganh cong nghiép khai thac mé vang, cong
nghé hoa tach xyanua la cong nghé cht dao d€ thu hoi
vang tu cac loai quang va qudng tinh vang goc. Nudc
thai chiia xyanua mo tlii qud trinh tuyén qudng vang
tac dong dén hé sinh thai dia phuong. Nudc thai bi 6
nhiém véi nong d6 xyanua va kim loai nang cao. Do do,
nudc thai can dugc cach ly v6i mai trudng va xt ly dé
tranh cac tac dong t6i moi trudng sinh thai. Bai bao nay
nghién ctu danh gia taic dong moi truong (DTM) do
Nha mdy tuyén vang tai mo vang Dk Sa, huyén Phuéc
Son, tinh Quang Nam. Bai bao da khao sat chat lugng
nudc hd chia va nudc mit tai nguon tiép nhan nudc
thai sau khi xt ly cia mo vang Dak Sa. Két qua nghién
ctu cho thdy, chit lugng nudc ho chia va nude mit tai
sudi Pak Sa c6 chi tiéu ham lugng xyanua CN', cac kim
loai, pH, TSS, COD, BOD,... nh6 hon gi6i han cho
phép so véi quy chudn Viét Nam.

Tu khoa: Tic dong moi trudng; xyanua; tuyén qudng;
6 nhiém; cong nghiép khai khodng.

Nhan bai: 11/8/2023. Stia chiia: 24/8/2023;

Duyét dang: 25/9/2023.

1. Dat vin dé

Trong nganh cong nghiép khai thac mo vang, cong
nghé hoa tach xyanua la cdng nghé chu dao dé thu hoi
vang ti cac loai quang va qudng tinh vang géc. Cong
nghé thu hoi vang bang hoa tich xyanua (xyanua héa
quéng vang) 1a qud trinh chuyén vang trong quing sang
dang phuc chéit xyanua Au (CN), hoa tan trong nudc va
sau do thu hoi vang tii dung dich [3]. Tuy nhién, xyanua
c6 xu hudng dé dang phan ting v6i hau hét cic nguyén
t0 hoa hoc khac, tao ra nhiéu loai phtc chit lién quan
dén xyanua. Tuy thudc vao kim loai tham gia, cac phtic
chit c6 thé 1a axit phéin ly yéu nhu trudng hop cta Ag,
Cd, Cu, Ni, Zn, Hg, hodc axit phan ly manh nhu Fe, Au,
Co, Pt hodc Pd [6]. Nhiing phtic chat nay la chit 6 nhiém
nguy hiém, doc hai c6 trong nudc thai c6 thé anh hudng
xdu dén con ngudi va doi song thiy sinh. Nudc thai dau
ra c6 chita cac phtic chit xyanua phai dugc xti ly d€ giam
ndéng do xyanua xudng dudi mic quy dinh. Tiéu chuin
nudc udng cho phép doi véi xyanua dugc yéu cau la <
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STUDY WATER ENVIRONMENTAL
IMPLICATIONS DUE TO PROCESSING GOLD
IN DAK SA GOLD MINE, QUANG NAM

Abstract:

In the mining industry, cyanide which converts the
gold into a water-soluble cyanide complex Au (CN),, is
widely used a reagent for extracting gold from ores. Mine
wastewater resulted in processing gold impacts on the
local ecosystem. The wastewater is contaminated with
a high cyanide and heavy metal species concentration.
An effluent should be treated so as to avoid ecological
impacts. In this paper the status of the gold processing
and its environmental implications in Dak Sa gold mine
in Quang Nam Provice have been investigated. Based on
monitoring data, it shown that treated waste water and
surface water quality at receiving water source at Dak
Sa stream appear clear and concentrations of cyanide,
metals, TSS, COD, BOD, and pH do not exceed the
safety level of Vietnamese standards.

Keywords: Environmental implication, cyanide, gold
processing, pollution, mining industry.

JEL Classifications: Q51, Q52, Q53, Q59.

0,07 mg/L CN" (T4 chtic Y té Thé gidi), < 0,5 mg/L CN°
(Ngan hang Thé gi6i) va < 0,05 mg/L CN-( Viét Nam).

Mo vang DPik Sa thudc Cong ty vang Phudc Son
(huyén Phudc Son, tinh Quang Nam). Hién nay la mo
vang 16n nhat ctia Viét Nam, vdi tri lugng 30 tin, cong
suat ché bién 180.000 tin quang/nam. Toan canh mo
vang Pak Sa va Nha mdy tuyén quing vang dugc thé
hién trong Hinh 1.

bén nam 2009, viéc kiém soit xyanua trong qua
trinh ché bién quing vang van chua dugc quan tim &
Viét Nam. Tuy nhién, nhiing ndm gan day, cac quy dinh
ve moi trudng tai Viét Nam da trd nén nghiém ngdt hon
doi véi xyanua.

Vi vdy, mo vang Dak Sa da lap dat hé thong xu ly
xyanua d€ lam gidam ham lugng xyanua trudc khi xa
nudc thai ra moi trudng. Bai bao da khao sat chat lugng
nudc ho chtia va nudc mét tai ngudn ti€p nhan nudce thai
chtia xyanua sau khi da xti ly va dua ra mot s6 bién phap
cdi thién, quan ly nudc thai tai mo vang Diak Sa.



A Hinh 1. Toan cdnh mé vang Ddk Sa va Nha mdy tuyén
qudng vang

2. Phuong phap nghién ctiu
2.1. Phuong phdp quan trdac va ldy mau tai
hién trudng

Do6i véi mau moi trudng nude thai dugc 1y vao budi
sang tai mo vang. Phuong phap quan trac va phan tich
bao gom cic chi tiéu hoa ly (pH, TSS, BOD,, COD),
cac chat dinh dudng (NH4*, NO,-), cic kim loai dang
vét (As, Cd, Cu, Fe, Pb, Ni, Hg, Zn, Cr), Coliform va
Xyanua... dugc mo ta 6 Bang 2 va Bang 3.

Vi tri ldy mau: Trén co s6 khéo sét thuc t€ tai khu vuc
mo vang Dak Sa, dé tai da xdc dinh va thuc hién quan tric
cac vi tri dugc mo ta & Bang 1, ngay 14y mau 1/11/2021 -
2/2/2012. Dé tai da tién hanh ldy 3 mau nudc thai tai ho
chtia sau xti ly xyanua, 3 mau nudc mit tai song Dak Sa

2.2. Cdc phuong phép xit ly sé liéu, tinh todn va so
sdanh danh gid

Xt ly, tinh toan s6 liéu bang phuong phéap théng ké.
St dung céc tiéu chudn cho phép, cac ngudng chuin dé
danh gia chat lugng moi trudng tai khu vuc tai mo vang
bk Sa.

3. Két qua va thao luan

Dé danh gia anh hudng cta hoat dong khai thac,
tuyén vang dén chét lugng nudc mit, nudc thai, Dé tai

NGHIEN CUU

Bang 1. Vi tri cac di€ém ldy mau

STT | Ky | Ngaylay | Vi tricac diém ldy mau
hiéu mau

1 HC1 | 1/11/2021 | Nudc thai tai hd chita nudc thai
sau xu ly

2 | HC2 | 1/12/2021 | Nudc théi tai ho chita nudc thai
sau xu ly

3 HC3 | 2/2/2022 | Nudc thai tai ho chiia nudc thai
sau xi ly

4 | NM1 | 2/11/2021 | Vi tri xa thai nudc thai sdn xuit
sau xu ly trén sudi Dik Sa

5 | NM2 | 2/11/2021 | Trén sudi Dak Sa, cich vi tri xa
nudc thai sau xtt ly khoang 100m
vé phia thugng luu sudi Dik Sa

6 | NM3 | 2/11/2021 | Trén sudi Dak Sa, cich vi tri xa
thai nudc thai sau xt ly 100m vé
phia ha luu sudi ik Sa

da tién hanh l4y 3 mau nudc thai tai ho chua sau xi ly
nudc thai chita xyanua, 3 mau nudc mit tai song Dak Sa.
Két qua phan tich cac chi tiéu danh gia chat lugng nudc
mat va nudc thai dugc thé hién tuong ting trong Bang 2
va Bang 3.
3.1. Anh huéng cia tuyén khodng vang dén chdt
lugng nudc
3.1.1. Phan tich mau nudc tai ho 1 sau xit Iy nudc
thdi chiia xyanua
Két qua phén tich chit lugng nudc tai hd 1 sau hé
thong xt ly nudc thai chda xyanua cho thdy: Cac chi
tiéu phan tich déu ndm trong gidi han cho phép theo
QCVN 40:2011/BTNMT, c6t B: Quy chuén ky thuat
quoc gia vé€ nudc thai cong nghiép.
3.1.2. Phan tich mdu nvdc tai sudi Dak Sa
Két qua phén tich chat lugng nudc mit tai 3 diém
trén sudi Pak Sa cho thdy, cac chi tiéu phan tich déu

Bang 2. Két qua phén tich chit lugng nudc tai ho 1 sau khi xu ly

TT Thong so6 Pon vi Phuong phap/ Két qua QCVN 40:2011/
Thiét bi quan tric HC1 HC 2 HC3 BTNMT, cot B
11/2021 12/2021 2/2022
1 | pH - WQC 24 6,21 6,8 6,9 5,5-9
2 | BOD, (20°C) mg/L TCVN 6001-1:2008 7,6 - - 40.5
3 | COD mg/L TCVN 6491:1999 11,7 106,3 21,6 121.5
4 | Toéng chit ran lo mg/L TCVN 6625:2000 58,5 25,5 34,6 81
lting (TSS)
5 | Asen (As) mg/L SMEWW 3113B:2012 < 0,001 < 0,001 < 0,001 0,081
6 | Cadimi (Cd) mg/L SMEWW 3113B:2012 < 0,0001 < 0,001 < 0,001 0,081
7 | Chi (Pb) mg/L SMEWW 3113B:2012 < 0,001 < 0,0005 < 0,0005 0,405
8 | Thuy ngan (Hg) mg/L TCVN 7877:2008 < 0,0005 < 0,003 < 0,003 0,0081
9 | Crom (VI) mg/L SMEWW 3113B:2012 < 0,003 < 0,03 < 0,03 0,081
10 | Péng (Cu) mg/L TCVN 6193:1996 < 0,002 < 0,002 < 0,002 1,62
11 | Kém (Zn) mg/L TCVN 6193:1996 0,05 0,12 < 0,01 2,43
12 | Niken (Ni) mg/L TCVN 6193:1996 < 0,02 < 0,02 < 0,02 0,405
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TT Thong s6 Don vi Phuong phap/ Két qua QCVN 40:2011/
Thiét bi quan tric HC1 HC 2 HC3 BTNMT, c6t B
11/2021 12/2021 2/2022
13 | Sét (Fe) mg/L TCVN 6177: 1996 < 0,03 < 0,03 < 0,03 4,05
14 | Cyanua (CN) mg/L SMEWW 4500-CN-C&E: < 0,03 < 0,04 < 0,05 0,07
2012
15 T6ng Photpho mg/L TCVN 6202:2008 0,1 <03 <03 4,86
(tinh theo P)
16 | Coliform MPN/ TCVN 6187-2:1996 930 750 1,1x10° 5.000
100mL

nam trong gi6i han cho phép theo QCVN 08-MT: 2015/
BTNMT (B1). Quy chuén ky thuat quéc gia vé chit
lugng nudc mat, cot Bl: quy dinh gia tri giéi han cac
thong s6 khi dung cho muc dich tudi tiéu, thiy 1¢i, hodc
cac muc dich st dung khéc c6 yéu cau chit lugng nuéc
tuong tu, hodc cac muc dich st dung nhu loai B2. [2]

3.2. Cdc bién phdp gidm thiéu dnh huéng cia tuyén
vang tai Nha mdy tuyén vang mé Ddk Sa

Xu1 ly 6 nhiém do quy trinh tuyén quang

Céc thong s6 va ndng do cac chit 6 nhiém do quy
trinh ngam tach chiét tuyén vang la xyanua nong d¢ cao,
chit ran lo lting, cac kim loai ning. Do d6, hé thong xu
ly nudc thai chda xyanua dugc thiét ké dé xu ly dong
quang dudi tit Nha mdy tuyén vang Dak Sa, c6 nong do

xyanua ban dau khoang 100 - 200 mg/L va luu lugng
trung binh khoang 150 m*/ngay.
Phan ting hoa hoc chung ctia qua trinh khii doc dién
ra nhu sau [4,7 - 8]:
2CN + Na SO, +20,+ HO = 2CNO" + 2NaHSO,
(1) va
2NaHSO, + Ca(OH), = CaSO,.2H,0 + Na SO,  (2)
Két qua ctia qud trinh kht doc la toan b cac dang
xyanua déu bi phan hty, cac kim loai co ban (déng, kém,
niken) déu két ttia & duéi cac dang hydroxit ran. Xyanua
bi 6xy héa thanh xianat (OCN"). Phan ting cling san sinh
ra mt s axit va nhiing axit nay bi vo6i trung hoa thanh
Sunphat, Natri Sunphat. Xyanua sit thi két taa dudi
dang hop chit rin rit kh6 phan huy.

Bang 3. Két qua phén tich chit lugng nudc mit tai nguon tiép nhin nudc thai (sudi Dak Sa)

TT | Téntiéuchi | Ponvi| Phuong phap/Thiét biquan Két qua QCVN 08-MT:2015/
trac NM 1 NM 2 NM 3 BTNMT (B1)
1 |pH - wQC24 7,22 7.67 7.35 55-9
2 | DO mg/L | WQC 24 5,37 5,23 5,23 >4
3 |TSS mg/L | TCVN 6625:2000 31,2 32,8 33,8 50
4 |BOD, mg/L | TCVN 60001-1:2008 7 11 8 15
5 |COD mg/L | TCVN 6491:1999 18 24 19 30
6 |NHS mg/L | EPA Method 350.2 0,178 0,207 0,145 0,9
7 |PO? mg/L | TCVN 6202:2008 0,207 0,188 0,134 0,3
8 |NO, mg/L | TCVN 6187:1996 0,022 0,027 0,067 0,05
9 |NO, mg/L | TCVN 6180:1996 2,355 2,823 2,769 10
10 |CI mg/L | TCVN 6194:1996 12,2 11,5 12,8 350
11 | Téngddumé |mg/L | SMEWW 5520 B: 2017 0,22 0,21 0,24 1
12 |F mg/L | SMEWW 4500-F-B&D:2012 0,05 0,02 0,04 1,5
13 |CN- mg/L | SMEWW 4500-CN-C&E:2012 0,012 0,007 0,010 0,05
14 |As mg/L | SMEWW 3113 B:2012 0,007 0,003 0,005 0,05
15 |Cd mg/L | SMEWW 3113B:2012 0,001 0,0008 | <0,0006 0,01
16 |Pb mg/L | SMEWW 3113B:2012 <0,0015 | 0,0017 0,002 0,05
17 | Téng Crom mg/L | SMEWW 3113B:2012 0,0005 0,0008 | <0,0003 0,5
18 |Cu mg/L | TCVN 6193:1996 <0,03 <0,03 <0,03 0,5
19 |Zn mg/L | TCVN 6193:1996 < 0,04 < 0,04 < 0,04 1,5
20 | Ni mg/L | TCVN 6193:1996 <0,001 | <0,001 | <0,001 0,1
21 |Mn mg/L | SMEWW 3500-MN.B:2012 0,03 0,05 0,05 0,5

22 | Chuyén d@é lll, nam 2023



NGHIEN CUU ‘

22 | Hg mg/L | TCVN 7877:2008 <0,0003 | <0,0003 | <0,0003 0,001

23 |Fe mg/L | TCVN 6177:1996 1,3 1,1 1,4 1,5

24 |ChatHDBM |mg/L |TCVN 6622-1:2000 0,06 0,04 0,09 0,4

25 | Coliform mg/L | TCVN 6187-2:1996 4.000 4.400 3.900 7.500

26 |SO,-’ mg/L | SMEWW 4500-SO42-E:2012 68,4 49,4 58,3 -

27 | Téngphenol |mg/L |TCVN 6216:1996 0,0025 | 0,0016 | 0,0021 0,01
Quéng duodi thdi tit cong doan ngam chiét vang el

dugc thu gom vé bon khii doc xyanua bang Natri
Metabisunphit (Na,§,0,), lam gidm néng d¢ xyanua
trong nudc thai khoang 100 - 200mg/l xu6ng trung binh
5mg/l, d6 pH dugc giti trong khoang 8,5 - 9, bon khu
doc dugc khdy khi lién tuc d€ cung cip oxy.

So d6 nguyén ly hoat dong ctia hé thong ho thai dugc
trinh bay trén Hinh 2 [5].

Sau do, chat thai dugcbom xudngho 2, tai day, xyanua
sé tiép tuc phan hiy nho lugng Natri Metabisunphit ton
du dugc bom cung nudc thai ra ho chita, dong thaoi dugc
oxy hda bang oxy trong tu nhién. Sau khi dugc xt Iy tai
ho 2, néng d6 la CN" < 1 mg/L va dugc bom vao ho 1.
Tai ho 1, nudc thai dugc luu git khoang 100 - 150 ngay,
do qua trinh phan huy tu nhién dién ra trong hé 1, ndng
do CN giam < 0,07 mg/L. Nudc ho 1 sau khi xti ly duge
bom vao ho tuan hoan dé Nha mady tai st dung nham
tiét kiém nudc, giam phat thai ra moi trudng va xa ra
ngudn tiép nhan sudi Pik Sa. Céc chi s6 déu nho hon
gi6i han cho phép so véi tiéu chudn (QCVN 40:2011/
BTNMT). Nhiing chi tiéu khac gom cac kim loai, pH,
TSS, COD, BOD.... dugc phan tich déu nam trong giGi
han cho phép theo QCVN 40:2011/BTNMT.

Hé thdng quan trac tu dong nudc thai ché bién dugc
lap dat. Cac thong s6 quan trac tu dong bao gém: Luu
lugng nudc thai dau vao va dau ra; pH, Nhiét do, COD,
TSS, NH,*, Tong CN, Fe, tai vi tri trudc khi xa ra sudi
bak Sa.

Luu lugng t6i da nudc thai ti hé chia ra su6i khoang
250m?*/h, la luu lugng rdt nho so véi luu lugng trung
binh suéi ik Sa 5823m’/h, tuong duong khoang 4,3%
lugng nudc sudi ik Sa. Do d6, viéc xa nudc thai khong
anh huéng dén mai trudng thiy sinh ti€p nhén, hé sinh
thai tai Dak Sa .
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vi tri trén su6i Pak Sa cho thdy, cac chi tiéu ham lugng
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PHAT TRIEN NGANH DJA CHAT VIET NAM TRONG BOI CANH
CACH MANG CONG NGHIEP LAN THU TU GAN VO

PHAT TRIEN BEN VUNG

NGlef:I\g DAI TRUNG', TRINH XUAN HOA',
TRAN TAN VAN!

'Vién Khoa hoc Dia chdt va Khodng sdn

POAN THE HUNG2, HOANG VAN KHOA?
2Tong hoi Dia chdt Viét Nam

MAI TRONG TU? NGUYEN BA MINH?

3Cuc Dia chdt Viét Nam

Tom tit:

Bai béo trinh bay két qua nghién ctiu danh gia diém
manh, diém yéu, co hoi, thach thic d€ dé xuit mot s6
giai phap phat trién cta nganh dia chit Viét Nam trong
bdi canh Cach mang cong nghiép lan tha tu (CMCN
4.0) gan voi phat trién bén viing (PTBV), bao gom:
Quan ly, st dung tai nguyén dia chat va khoang san
mot cach bén viing, BVMT, tai nguyén thién nhién
trong qua trinh khai thac, st dung tai nguyén dia chat
va khoang san mot cach hiéu qua; Nang cao nédng luc
nghién ctiu, quan ly, thuc hién cac hoat dong diéu tra
tai nguyén dia chat va khoang san, ting cudng nghién
ctu, phat trién cong nghé trong nganh dia chit Viét
Nam, tao di€u kién thuan lgi cho doanh nghiép dia chat
khai thac khodng san phat trién; D€ xudt chinh sach, co
ché ho trg phat trién nganh dia chdt, giup ting cudng
nang luc canh tranh, tao diéu kién thuén lgi cho co
quan quan ly nang cao hiéu qua quan ly, diéu tra co ban
tai nguyén dia chat va khodng san; Xac dinh phuong
huéng va dat dugc san phdm nghién ctiu c6 chat lugng
khoa hoc, tinh ting dung cao, cac doanh nghiép khoang
san trong nganh tham gia vao chudi cung ting toan ciu.

Tu khoa: Nganh dia chdt Viét Nam; Cdch mang cong
nghiép ldn thii tu; phdt trién bén viing.

Nhan bai: 22/6/2023; Stia chita: 26/7/2023;

Duyét dang: 28/8/2023.

1. Giéi thiéu chung

Dé phat trién nganh dia chit Viét Nam dap tng
dugc nhiém vu ma bang va Chinh phu giao pho [7]
trong béi canh phat trién CMCN 4.0 gan v6i PTBV, bao
gom: Cung cap thong tin lam co s& khoa hoc cho cac
nganh, dia phuong trong viéc quy hoach, quan ly, phat
trién kinh té - xa hoi, an ninh quéc phong; Cung cép
nguyén liéu khoang san cho cac nganh, dia phuong...
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DEVELOPMENT OF VIETNAM'S
GEOLOGICAL SECTOR IN THE CONTEXT OF
THE FOURTH INDUSTRIAL REVOLUTION
ASSOCIATED WITH SUSTAINABLE
DEVELOPMENT

Abstract:

The article presents research results assessing
strengths, weaknesses, opportunities and challenges
to propose a number of development solutions of Vi-
etnam's geological sector in the context of the fourth
industrial revolution associated with sustainable devel-
opment, including: Management and use of geological
and mineral resources in a sustainable way, protect the
environment and natural resources in the process of
exploitation and efficient use of geological and mineral
resources; To improve the capacity of research, manage-
ment and implementation of activities to investigate ge-
ological and mineral resources, strengthen technologi-
cal research and development in the Vietnam’s geologi-
cal sector, create favorable conditions for enterprises in
the Vietnam’s geological sector to exploit minerals for
growth; Proposing policies and mechanisms to support
the development of Vietnam's geological sector, helping
to enhance competitiveness, creating favorable condi-
tions for Vietnamese geological management agencies
to improve the efficiency of industry management and
essential investigation of geological and mineral re-
sources; Determine the direction and achieve research
products of high scientific quality and applicability,
mineral enterprises in the industry participate in the
global supply chain.

Keywords: Geology sector of Vietnam; Fourth
industrial revolution; sustainable development.

JEL Classifications: Q51, Q56, Q59.

thi viéc dinh hudng phat trién nganh dia chat Viét Nam
phai theo hudng hién dai, hoi nhap quéc té trong pham
vi, khong gian cta dit lién va bién, ddo. Do d6, danh
gia diém manh, diém yéu, co hoi, thach thic trong bsi
canh CMCN 4.0 gan v6i PTBV dé€ dé xuat mot s6 giai
phdp phat trién nganh dia chit Viét Nam la yéu cdu
cap thiét hién nay. Muc tiéu ctia nghién ctiu nham t6ng
quan khdi niém vé CMCN 4.0, muc tiéu PTBV; T6ng



quan nganh dia chit Viét Nam; Xdc dinh, danh gia diém
manh, diém yéu, co hoi, thach thuc ctia nganh dia chat;
Dbé xudt mot s6 gidi phdp dinh hudng phat trién trong
thoi gian t6i.

2. Phuong phap nghién ciu

Thu thép, tong hop tai liéu vé: (1) CMCN 4.0 gan véi
PTBV va xu huéng phat trién nganh dia chat trén thé
gidi, nganh dia chat Viét Nam; (2) Phéan tich diém manh
(S), diém yéu (W), ca hoi (O), thach thic (T) (viét tat 1a
SWOT) ctia nganh dia chat Viét Nam.

3. Két qua nghién ciu

3.1. Méi lién quan gia cupc CMCN 4.0 va
PTBYV trong viéc dva ra cdc gidi phdp phdt trién
nganh dia chdt

3.1.1. Cudéc CMCN 4.0

CMCN 4.0 14 khai niém do mot nhém céc nha khoa
hoc Duc gidi thiéu lan d4u tién d€ phat trién mot chién
lugc cong nghé ky thuat cao cho Chinh phu btlic ndm
2011 [11]. CMCN 4.0 dugc hi€u 1 sy hoi tu ctia 3 nhém
cong nghé vat ly - sinh hoc va ky thuat s6, tao nén hé
thong vat ly ao trong san xuat, logistics va van vat két
ndi st dung internet, dich vu internet. Trong cong nghé
vat ly c6 xe tu 1ai, cong ngh¢ in 3D, ngudi may, vat liéu
mdi...; Cong nghé sinh hoc c6 chinh stia AND, ky thuét
di truyén...; Cong nghé ky thuat s6 c6 internet van vat,
tri tué nhan tao, dit liéu 16n, dién toan dam may, hoc
may, chudi khoi... Hé théng cia CMCN 4.0 bao gom:
Hé thong vat ly ao (CPS), két noi van vat (IoT), két ndi
dich vu (IoS), nha may thong minh (Smart facotory-
SE). Song song v6i CMCN 4.0 do btic khai xudng, cac
nudc trén thé giéi déu phat trién sang kién phat trién dé
xay dung chién lugc quoc gia, ké hoach, chuong trinh
hanh dong theo xu thé sang tao duya trén khai pha di
liéu s6 trong viéc phat trién xa hoi thong minh 1dy con
ngudilam trung tam [9].

Nganh dia chét ctia cac nudc tién tién trén thé gidi
nhu My, Anh [10] ciing da dinh hudéng nhiém vu gan
v6i muc tiéu PTBV, bao gom: Gidm thiéu rti ro tham
hoa moi truong; Quan ly bén viing tai nguyén nudc;
bam bdo tiép cin ngudn nang lugng bén viing; Phat
trién du lich dia chét; X4y dung co s& ha tang c6 kha
nang chong chiu cdc dang thién tai, tai bién dia chat;
Phat trién do thi; Canh bao sém thién tai; Sti dung bén
viing dai duong, bién va cac nguon tai nguyén bién...

O Viét Nam, da c6 cac nghi quyét, quyét dinh, chi
thi vé mot s6 chu truong, chinh sach, ké hoach cua
bang va Nha nuéc cht dong tham gia cudc CMCN
4.0 [2], [14] [15] tit nhiing ndm 2017, 2019 va 2020.
Viéc trién khai thuyc hién chi mdi 6 mot s6 don vi cta
cac Bo, nganh truc thu¢c Trung uong va chua c6 bao
cdo tong két.

NGHIEN CUU ‘

3.1.2. Phat trién bén viing

PTBV do Hiép hoi Bao ton thién nhién va tai nguyén
thién nhién qudc té€ dua ra nam 1980 [18] véi ndi dung:
Su phat trién ctia nhan loai khong thé chi chu trong téi
phat trién kinh t€ ma con phai ton trong nhiing nhu
cdu tat yéu cua xa hoi va sy tic dong dén modi truong
sinh thai hoc. Hoi nghi Thugng dinh Trai dit t6 chiic tai
Brazin thang 6/1992 da thong qua Chuong trinh nghi
su 21, gdbm 7 nguyén tac co ban va 1 chuong trinh hanh
dong vi muc dich PTBV [18]. Nam 2015, tai ky hop lan
thtt 70 tai New York, Pai hoi dong Lién hgp quéc da
thong qua Chuong trinh nghi su 2030 [18] v&i 17 muc
tiéu chung vi sy PTBV dén nam 2030, gobm: Cham dtt
ngheo; Xda doi; Bado dam cudc song khoe manh va tang
cuong phuc lgi cho moi ngudi; Pam bao nén gido duc
chit lugng; Binh déng gidi, ting quyén va tao co hoi
cho phu nii; Pam bao day du va quan ly bén viing tai
nguyén nudc, hé thong vé sinh; Pam bao kha nang tiép
can nguodn nang lugng bén viing, dang tin cdy, c6 kha
nang chi tra; Dam bao tang trudng kinh t&€ bén viing,
tao viéc lam day du cho moi ngudi; X4y dung co s6 ha
tang c6 kha nang chong chiu cao, thic ddy cong nghiép
hoa, ting cudng d6i méi; Gidm bat binh ding trong xa
hoi; Phat trién do thi, ndng thon bén viing, c6 kha nang
chong chiu; Dam bao md hinh san xuét va tiéu dung
bén viing; Ung pho kip thoi, hiéu qua véi bién d6i khi
hiu, thién tai; Bao ton, st dung bén viing dai duong,
bién, ngudn lgi bién dé PTBV; Bao vé rling va PTBV;
Thuc déy xa hoi hoa binh, cong bing, binh ding vi sy
PTBV; Tédng cudng phuong thiic thyc hién va thac day
d6i tac toan cau vi su PTBV.

Hudng ting chuong trinh hanh dong vi muc dich
PTBV, Viét Nam da cé quyét dinh ban hanh Ké& hoach
hanh dong quéc gia thuc hién Chuong trinh nghi su
2030 vi su PTBV tli nam 2017 [14] vé6i 17 muc tiéu
tong quat, 115 muc tiéu cu thé va dugc chia lam hai giai
doan: Tt nam 2017 - 2020; tt nam 2021 - 2030 v6i dau
mdi la Bo K& hoach va Bau tu. Mot s6 Bo, ban nganh da
cht dong thuc hién K& hoach nay. Tuy nhién ciing chua
6 tong két, danh gia viéc thuc hién cac muc tiéu PTBV.

3.1.3. Nganh dia chdt Viét Nam

Nganh dia chit Viét Nam t6 chic ky niém Ngay
thanh 14p vao 2/10 hang ndm [13]. Pham vi hoat dong
ctia nganh bao gom cac linh vuc vé dia chat, khoang san;
bia chit cong trinh - Dia chat thiy van; Tai bién dia
chét; Di san dia chit; Cong vién dia chit; Quan trac tai
bién dia chit va tham do khodng san; hudng dan lap
ho so, thdm dinh va cong nhan Danh hiéu Di san dia
chat, Cong vién dia chat cap qudc gia; dau moi quoc gia
tham gia Uy ban diéu phéi cac chuong trinh khoa hoc
dia chit khu vic Pong Nam A (CCOP), ny ban quéc
gia Viét Nam vé chuong trinh khoa hoc dia chat quoc
té€ (IGCP); ho trg viéc diéu phdi va thuc hién cac hoat
dong lién quan dén phat trién, quan ly Mang luéi cong
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vién dia chat toan cdu UNESCO... [7]. Chtic nang quan
ly, thuc thi phap luit nha nudéc vé dia chat, diéu tra co
ban dia chét, khoang san, dich vu cong thuc linh vuc
dia chat dugc Bo TN&MT giao cho Cuc Dia chat Viét
Nam [4], phtu hgp véi trach nhiém quan ly nha nudc
vé khodng san ctia Chinh pht, B9, co quan ngang Bo
[12]. Chtic nang quan ly, thuc thi phap luat Nha nudc
vé khoang san, dich vu cong thudc linh vuc khoang
san dugc B TN&MT giao cho Cuc Khodng san Viét
Nam [5], phtt hgp véi trach nhiém quan ly nha nuéc vé
khoang san ctia Chinh pht, B, co quan ngang Bo [12].
Chtic ning nghién ctiu khoa hoc, phét trién cong nghé
vé dia chit va khoang san (bao gom dia chat, khoang
san, tai nguyén dia chat, tai nguyén nudc dudi dat, di
san dia chit va cong vién dia chat, dia chit bién, dia
chat moi truong, tai bién dia chét, dia chat do thi, dia
chét y hoc, dia chat cong trinh va dia chit ky thuét),
dao tao trinh d¢ tién si vé dia chat, khoang san dugc B
truéng BO TN&MT giao cho Vién Khoa hoc bia chat
va Khoang san [3]. Chtic ning nghién ctiu co ban vé
khoa hoc tu nhién, phat trién cong nghé (trong d6 c6
khoa hoc Trai dat) dugc Chinh pht giao cho Vién Han
lam Khoa hoc va Cong nghé Viét Nam [6]. Trong qua
trinh phat trién, nganh dia chat Viét Nam luén phat huy
truyén thong va tiép tuc dat dugc nhiéu thanh tyu [8].
Cong tic diéu tra co ban vé dia chét, khodng san ciing
nhu danh gid, thim do khodng san ngay cang dugc ddy
manh. Cong tac quan ly nha nudc vé dia chat, khoang
san nhu cac thong tu, quy dinh hudng dan diéu tra dia
chét, khoang san, dé an tham do, bao cdo két qua... da
dugc ban hanh. Cac chinh sach va phap luat vé khoang
san, tao hanh lang phéap ly d€ quan ly hoat dong khai
thac khodng san theo huéng hiéu qua, bén viing, dam
bao moi trudng, an ninh, quéc phong... da dugc ban
hanh. Cac tiéu chuén Viét Nam vé phan tich; huéng dan
ky thuat, thong tu vé diéu tra tai bién dia chat, di san dia
chat, cong vién dia chat... da dugc xay dung.

3.1.4. Méi lién quan gitia cupc CMCN 4.0 va PTBV

trong phat trién nganh dia chdt
CMCN 4.0 dang dién ra véi sy bung né cta cac
cong nghé tién tién nhu tri tué nhan tao, internet van
vat, big data, robot, tu dong hoa... va tac dong dén moi
khia canh ctia cudc song, ti kinh té€ dén xa hoi, tii cong
nghiép dén dich vu. Trong khi d6, PTBV la xu huéng
dugc nhac dén ngay cang nhiéu gan day, tip trung vao
viéc ddm bao sy phat trién ctia con ngudi va xa hoi
trong su can bang véi moi truong tu nhién, khong anh
hudéng xau dén cac thé hé tuong lai. CMCN 4.0 dem lai
nhiing co hdi va thach thic méi cho nganh dia chat,
trong khi PTBV gitup dam bao riang cac hoat dong cua
nganh dia chit khong anh hudng xdu dén moi truong
va cong dong, dong thoi dédp ting dugc nhu cau phat
trién cta dit nudc. St dung cong nghé tién tién nhu
dinh vi toan ciu (GPS), hinh anh vé tinh, m6 hinh héa
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3D va dii liéu 16n c6 thé giap cai thién chit lugng dich
vu khao sat dia chit, khodng san, ting cuong kha ning
du bao nguy co thién tai va ddp ing nhu cau phat trién
khodng san bén viing. Ngoai ra, viéc sti dung cong nghé
ting dung tri tué nhan tao, IoT, tu dong hoda cling c6 thé
giup ting cuong hiéu qua hoat dong quan ly, giam sat
tai nguyén dia chat va khai thac khoang san, gitp cai
thién quy trinh va giam chi phi san xuat. Béi canh nén
cong nghiép 4.0 va xu hudng s6 hda cta Viét Nam da
dem lai co hoi ciing nhu thach thtic cho nganh dia chat,
doi hoi phai c6 nhiing dinh huéng ding dan d€ PTBV
nganh dija chat Viét Nam.

3.2. Lgi thé phdt trién ciia nganh dia chdt

Viét Nam

Nganh dia chat Viét Nam dang c6 nhiing lgi thé sau:
Tai nguyén phong phu vé cac khoang san quan trong
nhu than, quing sat, bauxite, da granit, kim cuong va
mot s6 loai khoang san quy khéc; Dia hinh da dang véi
nhiéu vung dit nui cao, khu vuc dat thap va vung dat
ven bién, cung cip tiém nang phong phu cho viéc khai
thac, st dung tai nguyén dia chit va khoang san; Su déi
m&i cong nghé nhanh chéng va viéc ap dung cong nghé
mdi da cai thién nang sudt, hiéu qua qua trinh khai thac,
ché bién; Thu hat dugc nhiéu nha dau tu nudc ngoai
dau tu vao nganh dia chat va khoang san, cung cap von,
cong nghé mdi cho sy phat trién ctia nganh; Quy dinh
phap luat cta Viét Nam dang dugc cai tién, cap nhat dé
dap ting nhu cau PTBV dat nudc; Boi canh hgp tac toan
cau va cuoc CMCN 4.0 cung cac muc tiéu PTBV.

3.2.1. Biém yéu, khé khan, vudng mdc
trong phdt trién nganh dia chdt Viét Nam
Bén canh diéu kién thuén lgi, nganh dia chat Viét

Nam ciing gap mot s6 khé khan nhu: Thiéu tai nguyén,
cong nghé dé khai thac, ché bién khoang san mot cach
hiéu qua, bén viing, dic biét 1a cac cong nghé tién tién;
Quan ly chua hiéu qua, dac biét la trong viéc kiém soat,
giam sat hoat dong khai thac, ché bién khoang san.
Cung v6i do 1a vin dé 6 nhiém moi trudng, sut, sat 16
dat, x6i mon bo bién, do khai thac, ché bién khoang san
gay ra, doc hai cho stic khoe nguoi dan va cac loai dong,
thuc vat; Viéc canh tranh gay git ti cic nudc khac vé thi
truong khoang san, nhu cdu nang lugng...

3.2.2. Cd hoi phdt trién ciia nganh dia chdt

Viét Nam

Nganh dia chat Viét Nam da dugc Bo Chinh tri dua
ra quan diém chi dao, dinh huéng méi cho qua trinh
phat trién giai doan dén ndm 2030, tdm nhin dén nam
2045 [1]. Theo do, lan dau tién noi dung “tai nguyén
dia chat” dugc lam r6 gom: Tai nguyén khoang san, tai
nguyén vi thé, di san dia chat, cong vién dia chét, dong
thoi nhan manh tai nguyén dia chat, khoang san viia
14 nguén lyc quan trong dé€ phat trién kinh té - xa hoi -
an ninh quéc phong ctia dat nudc, viia 1a ngudn du tri



lau dai ctia qudc gia cin phai dugc quy hoach, diéu tra,
tham do day du, dugc quan ly tap trung, thong nhit;
khai théc, sti dung bén viing, hop ly, tiét kiém, hiéu qua.
Bén canh do, Chién lugc dia chét, khoang san va cong
nghiép khai khoang dén nam 2030, tdm nhin dén nam
2045 da dugc Thu tuéng Chinh phu phé duyét [16], la
6 s6 cho viéc trién khai thuc hién Quy hoach diéu tra
co ban dia chat vé khoang san thoi ky 2021 - 2030, tam
nhin dén ndm 2050 cling da dugc Thu tuéng Chinh
pht phé duyét [17] d€ lam cin ci diéu tra, thim do,
khai thac khodng san nham bao v¢, stt dung hop ly tai
nguyén khodng san cho trudc mat, lau dai, phuc vu muc
tiéu PTBV kinh t€ - xa héi va an ninh quéc phong.

3.2.3. Thdch thiic trong viéc phdt trién ctia
nganh dia chdt Viét Nam
Thach thtic vé tai nguyén véi chat lugng va su phan
b6 khong dong déu trén ca nudc, gdp phai nhiéu rao
can do vin dé moi trudng va quy dinh phép luat; Cong
nghé phu thudc vao viéc nhip khiu tii nudc ngoai, gay
kho khén trong viéc ndng cao nang luc canh tranh trén
thi trudng quoc t&; Cong tac quan ly va giam sat chua
thuc su dam bao hiéu qua. Cac quy dinh vé khai thac,
ché bién, st dung tai nguyén khoang san chua day du,
ro rang dan dén viéc ap dung gap kho khin do vin dé
thi€u nhén lyc chuyén mon va cac co ché giam sat hiéu
qua. Cung v6i d6 1a thach thic vé dau tu, tai chinh thap,
thiéu tinh kha thi, chua dap ting du nhu ciu ctia nganh;
Viéc dao tao doi ngti nhan lyc con ton tai nhiéu han ché,
thi€u hut doi ngli nhan lyc cé trinh d6 cao va chuyén
mon, trong khi do, cac co s6 dao tao nganh nay chua
dap ting du nhu ciu ctia nganh.

3.3. Dé xudt mét sé gidi phdp dé phdt trién nganh
dia chdt Viét Nam

3.3.1. Gidi phdp dé qudn ly, sti dung tai nguyén
khodng sén mot cich bén viing, BVMT va tai nguyén
thién nhién

Dbé quan ly, stt dung tai nguyén khodng sin mot cach
bén viing, BVMT va tai nguyén thién nhién, mot so giai
phap dugc dua ra gom: Thuc ddy st dung cong nghé tién
tién trong viéc khai thac, ché bién, st dung tai nguyén
khodng san d€ giam thiéu tic dong xau dén moi truong
va tai nguyén thién nhién; Thuc hién BVMT, phuc héi
dat dai trong cac hoat dong khai thac tai nguyén khoang
san dé€ giam thiéu anh hudng x4u dén méi trudng va dat
dai. Pong thai, tang cuong st dung ning lugng sach va
tai nguyén thay thé d€ thay thé cic nguén nang lugng
truyén thong, gép phin giam thiéu lugng khi thai gay
6 nhiém moi truong; xay dung hé thong quan ly tai
nguyén dia chit, BVMT tién tién, hiéu qua dé cung cdp
cho cac nha quan ly, hoach dinh chinh sach, dich vu
hanh chinh cong, doanh nghiép... ddm bao su bén viing
cua hoat dong di€u tra, khai thdc, st dung tai nguyén
dia chat va khodng san.
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3.3.2. Gidi phdp dé nang cao ndng luc nghién ciiu,
qudn ly va thiic hién cdc hoat dong khodng san
Tang cuong dao tao, phat tri€én nguén nhéan luc dé
thuc hién hoat dong diéu tra, khai thac cing nhu dao
tao cac nha nghién ctiu vé tai nguyén dia chit va khoang
san; thuc ddy nghién ctu, phat trién cong nghé dé tang
cuong hiéu qua quan ly, khai thac, st dung tai nguyén
dia chit, khodng san va giam thiéu tdc dong xau dén moi
truong; thiét 1ap hé thong quan ly tai nguyén dia chat va
khoang san hiéu qua, ddm bao sy bén viing ctia cac hoat
dong diéu tra, khai thac, sii dung tai nguyén dia chat,
khodang sin, bao gom cac quy dinh vé BVMT, an toan
lao ddng, quan ly tai nguyén dia chét, khoang san. Mt
khéc, tang cuong mdi quan hé hgp tac gita cac t6 chic
va cac quéc gia d€ ddy manh ning luc nghién ctiu, quan
ly, thuc hién cac hoat dong diéu tra, khai thac, st dung
tai nguyén dia chét, khoang san trong viéc chia sé kinh
nghiém va cong nghé, thuc hién cac dy an chung va dao
tao ngudn nhan luc chung dé tang cudng nang luc cing
nhu hiéu qua trong nganh dia chat; giam sat, danh gia
hoat dong diéu tra, khai thac, st dung tai nguyén dia
chét va khoang san dé€ dam béo cic hoat dong nay dugc
trién khai hiéu qua, tiét kiém tai nguyén, dam bdo tinh
phap ly, khong gay phuong hai cho mai truong, hé sinh
thai, cong dong xa hoi xung quanh.

3.3.3. Gidi phdp vé chinh sdch va cd ché ho trg phdt
trién

Chinh pht can dau tu vao nghién ctu, phat trién
cong nghé d€ cai tién, ting cudng hiéu qua trong viéc
diéu tra, khai thac, sti dung tai nguyén dia chat va
khodng san, gitp tao ra nhiing sin phdm, dich vu mdi,
tu d6 tao diéu kién cho cac doanh nghiép ting cuong
ndng luc canh tranh, md rdéng thi truong; tao diéu kién
thuan 1gi cho cac doanh nghiép dau tu vao linh vuc tai
nguyén dia chat va khoang san nhu tao co ché ho trg,
bao gobm mién thué, gidm thué, hé trg von va dao tao
ngudn nhén lyc, giup ting cudng nang luc canh tranh
cuia cac doanh nghiép trong nganh dia chat. Mat khac,
can thiét lap mot hé thong quan ly tai nguyén dia chat va
khodng san hiéu qua d€ ddm bao sy bén viing. Hé théng
nay phai bao gom cac quy dinh vé diéu tra tai nguyén
dia chat, khodang san, khai thac khoang san, BVMT, an
toan lao dong va quan ly tai nguyén dia chét, khoang
san. Dong thoi, can ting cudng giam sat, danh gid hoat
dong diéu tra, khai thac, st dung tai nguyén dia chat,
khodng san dé dam bao ring cac hoat ddong nay dugc
thuc hién dung quy dinh va khong gay tac dong tiéu cuc
dén moi trudng.

Chinh pht ciing can dau tu vao dao tao nguon nhén
luc chat lugng, ddc biét la cho cac nha quan ly, chuyén
gia va nha nghién ctiu vé tai nguyén dia chat, khoang
san. Cac chuong trinh dao tao phai dugc thiét ké d€ dap
ting yéu cdu phat trién ctia nganh dia chat Viét Nam
trong boi canh CMCN 4.0 gian v6i PTBV...
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4. Két luan

Trong bdi canh phat trién cong nghiép 4.0 gin véi
PTBV cung cac yéu vé cau hoi nhap quoc té dat nganh
dia chat Viét Nam ding trudc nhiéu co hoi cling nhu
thach thic. Két qua phén tich cac co hoi cho thdy, Viét
Nam c6 nhiéu tai nguyén dia chat quy gia, dic biét la
khodng san, néu khai thac, ché bién mét cach bén viing,
c6 th€ mang lai lgi ich kinh t€16n cho dat nudc va dong
gop vao chubi cung ting toan cau. Bén canh nhiing co
hoi d€ hop tac véi cac ddi tac qudc té trong linh vuc
dia chat nhu nghién ctiu, dao tao, ting dung cong nghé
tién tién, Viét Nam cling c6 nhiéu co hoi d€ phat trién
san phdm dia chét va khodng san cé gia tri gia ting cao
nhu quidng ché bién sau, cac di san dia chat c6 gia tri vé
khoa hoc - vdn hoa lich sti - gid tri du lich, dap ting nhu
cdu cua thi trudng quoc té va trong nudc. Két qua phan
tich thach thtc trong viéc phat trién nganh dia chit Viét
Nam cho thdy, hoat dong khai thac tai nguyén dia chét
va khodng san c6 thé giy ra tac dong tiéu cuc dén moi
truong, cdng dong xung quanh, vi vdy, can c6 giai phap
BVMT va dam bao quyén lgi cho cdng dong. Trong khi
do, nganh dia chit Viét Nam dang thiéu nguén nhan
luc 6 trinh d¢ va ky ndng, can tang cuong dao tao, phat
trién luc lugng nhan vién chit lugng cao, dong thoi,
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