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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.
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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.
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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
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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
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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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