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TOM TAT

Hoat dong khai khodng san i 6 nhidu déng g6p cho ngn séch trung wong vi dia phuong, nhung cling
iy ra nhiéu hé luy vé moi treomg. Vi viy, ngdy cang nhan duge nhidu sy quan tam ctia cac nha quan Iy va
cong dong boi sy phat trién ctia nganh khai khoang luén ¢6 tac dong tiéu cyc t6i moi trudng ty nhién va
site khoe cong dong. Do d6, viée nghién ciu dénh gid hién trang va sy bién dong cua cic thinh phin moi
truong ty nhién trong hoat dong khai thic khoang san la rat can thict. Cic mo hinh toan; dic biét phuong
phip toan thong ké cho phép danh gia dac diém phan b6, cung nhu muc do d6i khong gian va moi
quan h¢ gitfa cdc thong s6 (chi tiéu méi trudng) nghién ciiu tai vi i thiéu két qua ap
dung m6 hinh todn thong ké két hop phan tich Dendrogram dé dénh gi a én dong moi truong
tur nhién (dét, nurd) trén co s nghién ctru thir nghiém tai mat sb khu vite 6 hoat dong khai théc khodng sin &
tinh Lao Cai.

Tie khéa: Todn théng ké: moi truéng; hoat dgng KS; Lio Cai.

1. Pjtvinad

Phuong phip todn xir 1§ tai liéu diéu tra duge sir dung nhu d chuyén nganh khoa hoe co bin nhim gidi
quyét cac nhiém vu trong linh vue khoa hoc trii dat n6i chung; linh vuc mo6i truong néi riéng. Bai 18, bing
phuong phip truyén théng, khong thé phan dnh duge dic diém phan b, ciing nhu mic d9 bién ddi khong
gian va moi quan h¢ giira cdc thong so (chi tiéu méi truong) nghién ciru, nhung phuong phap todn théng
ké hoan toan giai quyet duge cac ndi dung do. M6 hinh toan lhong ké duge xem la cong cu quan trong dé
gidi thich dc diém phan bd, mdi quan h¢ cita cic yéu 6 gdy 6 nhidm moi truomg; dac biét 1a sy bién dong
ctia ching trong moi trudmg ddt, mude, khong khi do qud trinh ty nhién va hoat dgng nhan sinh gdy ra,
Phuong phap todn théng ké (con goi mo hinh toan thong k&) khong chi cho phép mé ta dic diém phan bd
ctia cic thong s6 moi trudng duge xem Xét bio dam tinh higu qud, sit the va khong chéch, ma con xic
dinh duge méi quan h¢ nhén qua hofic qué trinh phat sinh, pht trién va hinh thanh cdc yéu t giy 6 nhiém
moi truong ty nhién.

2. Khii quat vé dic diém dja chét va thye trang cong tic khai thac, ché bién khodng sin khu vuc
nghién ciru R )
2.1. Khdi quit vé diic diém phin bé khodng sin kiu viee nghién ciru

Theo tai li¢u hién ¢6. G Lao Cai d phat hi¢n dugc 150 mé va diém mé véi trén 30 loai khoang san; dién
hinh la ddng, apatit, sat, vang, ... phan b trong cic thanh tgo dia chit khic nhau, cu thé: Quang sit phan
b & ving Bat Xat tir xa A Mu Sung dén xa Ban Vuge doc theo by phai Song Hong gdm 18 diém sit quy
'md nhé nhung chit lugng khé tét. ham luong > 60% Fe, dién hinh nhu: cc diém Nam Mit, Ban Pho, Tung
Qua, Njm Chae HO. Na Non, Tén Quang, Cc My, Ban Vuge va Sang Bang - Minh Tén ... Quing dong
phan b chit yéu & khu vire huyén Bat Xat, Cam Putng va Van Ban vi 10 diém, mo quing gom: Pin Ngan
Chai, Ling P6. Thing Sang. Nam Mit, Trinh Tudng, Sinh Quyén, Lung Thang, Quang Kim (Bat Xat): Ta
Phoi (Cam Dung) va Tu Giao - Nam Xé (Vin Ban). Quang vang phan b trong cic thanh tao ryotrachyt,
ryolit cua phiie h¢ Nam Say va granit granophyr, granit thuge phitc hg Phu Sa Phin. Quang apatit tap trung
& ba ving gdm: Bt Xat - Ling P; Bat Xt - Ngoi Bo va Ngdi Bo - Bao Ha thugc cac thanh to i phién

* Tdc gia lién hé
Email: phuong_mdc@yahoo.com
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e mit (song, sudi) mang tinh van nang va thich tmg cho moi truomg hp. Vi vy, viée lya chon mé hinh
ndo dé phy thuge nhicu vao myc dich nghxen ctru, myc dich dy béo dé lya chon mé hinh. Trong thyc té, do
56 liéu thu thdp duge thudmg rit nhiéu va hon dn, cde di liéu do chua dp img duge cho qud trinh nghién
cifu. DE 0 hinh dnh tong quat vé doi trgme nghién ctu, 6 1iéu thu thip phai dure xir 1§ 1ong hop, trinh
by, tinh torin nhim dénh gid 4§ fin ey va tinh dai dién cta cie mau thu thip fr cic ti ligu o6 trudcs; déng
thoi két qua d6 s giup khai qual hoa duge dic trung long thé vé déi tugng l\ghlen clru.

Trong xit Iy tii liéu dja mo trudng, cdc nhi nghién et thuong sit dung qui ludt phin bé chudn, loga [3].
Khai thac mo hinh, hay néi cich Khac 1 dua vao cic quy lut ham phan bo thong ké dé xdc dinh cic dge
trung théng ké (X, D, V) ctia théng so nghién ciru 13 nhiém vu quan trong cén giai quyét [2, 3, 9].

> Phitong phdp théng ké hai chiéu

Phuong phip nay cho phép dinh gid nhimg bién dbi twong g vi nhimg yéu 1§ nhit dinh, cing nhu
danh gid tan s5 xudt hién céc gid tri nhit dinh cua ndng do ch: Trong thye té, ngudi
ta thuong sir dung phuong phép phan tich théng ké dua céc ke qua quan tric dé xdc dinh sy phy thuée
tuong quan gia céc thong s6 khic nhau. Vi dy: dé dénh gid mdi quan hé nhin qui gitra him lugng cdc
nguyén té kim loai niing (Cu, Pb, As....) véi pH, Eh cua dat, nwée & ving no do. Tuy nhién, tit ca cic mo
hinh ndy déu ¢6 nhugc diém la khong cho phép dy bio trude trudng hop khi s6 lugng chit & nhidm thai ra
tiing dot ngot (truimg hop gdy tai bién). HE s tuong quan phin anh moi quan h¢ gitta hai thong s6 (x, y)
nao do, ky hiéu 1 Ryy va duge xéc dinh theo cong thire:

n n
Ry = SR vy S xS v H

[z, w22, ) |[Z, v7-n(Ei, 7))
Trong d6: x; yi l4n lugt I gid tri cia thong s6 x va y tai miu (diém quan tric) th i; n 13 s6 mAu (diém)
nghién ciru.

MGi quan h¢ tuong quan giita cdc thong 56 nghién ctru ¢6 thé quy nap vé dang phuong trinh héi quy.
Trong do, tuong quan tuyén tinh 1a dang quan hé |uung quan c6 trudng tuong quan dinh huéng theo dang
d\vo'ng thang dang: y = f(x) = a + b. Trong thyc t¢, nhicu truong hop sy phu |huoc giira cdc thong s duge
dién dat dudi dang phuong trinh du'ong cong (i dang phi tuyén) khéc nhau [2, 3

Can cir vao dang phuong trinh dé xac Idp co lhe hanh xéc dinh céc gia tn cua dai lugng ngiu nhién
cdn nghién ctru theo cic gid trj cua dai | ong ngau nhién da biét. Vi dy: xdc dinh nong d6 chit gay 6 nhidm
theo khoang cich tir diém quan tric dén vi tri nguon gay 6 nhiém.

Pé danh gia méi quan hé phu thude twong quan gitka x va y, sit dung hé s6 tuong quan theo cong thirc:

® @

Véi: of; ay 14n Tugt 12 hop phin phmmg sai ngu nhlen va phuong sai chung cua thong sé nghién ciru.
B dur béo ¢6 do déng tin cdy cao, hé s6 twong quan cin phai lén (> 0,7) [2,3.9]
¢. Phuwong phdp phan tich Dendrogram

Dendrogram la so 46 dang chim hay dang phén nhénh canh cdy, hay ciy so
dnh méi lién he giira cdc doi twong (ghép nhém céc thong sd) tir dém déng nhicu 0
nghién ciu. Céc déi twgng (thong s6) duge chia nhénh trong Dendrogram dya theo nguyén tac mic d
gidng nhau vé tinh chit duge quan tric. Phuong phép nay ciing dugc sir dung trong sinh hoc tinh todn dé
minh hoa cho ghép nhom gen hodc cic miu [8. 10]. Trong diéu tra nghién cir moi truomg co thé sir dung

& hd trg cho phuong phap phan loai, hoge ghép nhom cac ddi tugng (thong s6) nghién ciru nhiim lam sing
n quan gilta cde ddi tugng (thong s6) moi trudng [3] thong qua hé s twong quan cgp (Ry). DE
am trong h¢ 50 tuong quan cip, |hu(rng thay gid trj Ry bing arcos(Ryy). Ngoai ra, dé ghép nhém
céc di tugng quan triic (holic cic diém ldy mAu), con sir dung khoang cach chun dj theo cong thire:

3
bR DR

Trong d6: Xi- Gid tri tinh chdt k thugc ddi twong i; Xj. - Gid trj cia tinh chilt k thuoe déi wrong j: m - tinh
chat (chi tiéu) nghién ciru. . .

G trj d; cang nho thi mirc d gidng nhau giira cac ddi trong cang 16n.

4. Két qua va thio lugn

4.1. Dgc diém phin bé thnng ké va mdi quan h¢ fwong quan giita nguyén 18 kim logi ngng trong moi

trwong nwéc, dit tgi mgr 56 khu khai thic khulmg san

a. Dic trung phan b3 théng ké cic nguyén 6 kim logi ngng
> Moi trueong miedie mat: D xiic dinh dic trung phin b thong k& clia nguyén té Fe (62 miu) va Pb (35

mau) [1, 4, 5, 7] trong nude mat, tac gia lya chon khu mo dong Sin Quyen va khai truong khai thac apatit
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thach anh- carbonat, da phién thach anh - sericit - apatit, da phién carbonat - than - sericit - apatit cia hé
Iano Cbe San (€cs) tudi Cambri. Bén canh cic loai khodng san chinh néu trén khu vy Lao Cai con ¢o mit
rit nhiéu céc loai khoang san khac nhu antimon, chi, k&m, graphit, than,...[6].
2.2. Thye trang cong tdc khai thic, ché bién khodng sin

Hign nay, hu hét cic loai hinh khodng sin ¢6 mit trén dia ban tinh da va dang dugc khai thac ch yéu
bing phuong phép 19 thién. Hoat dong tuyén quing cling chi tgp trung vao mot s6 loai khodng san chinh
nhu apatit, dong, so ché quang sét. Ty 1 thu hoi tinh quang trong cdc Nha mdy tuyén chua cao. Vi du: tai
Nha may luyén dong do cong nghé khong 6 én dinh nén at lugng chua dat theo |h1e| ké 14 99% Cu; holic tai
Nhi may tuyén quing apatit ty 1¢ ton thit 1én dén 32,06%; ton thét trong tuyén quang sét, chi, kém o mie 15 dén
20% [4]. Ton that Khoiing s trong kha thic va tuyén quing khong nhimg gy Iang phi @i nguyén, ma con gy
6 nhidm moi truomg. Phan 16n cde san pham xudt khau khodng san & tinh Lao Cai con ¢ dang quing tho, so ché
hogc tinh quang nhu: quing sat so ché, tinh quing sat, tinh quang dong, chi, k&m, quing apatit.
3. Phurong phiip nghién cir
3.1. Phuong phdp ngodi troi

Tién hanh khao sét thyc té dé thu thép tai liéu hién trang méi truong nude, datva khong khi tal mot 56
Khu vy khai thic va ché bién quing dong va apatit i cic cong trinh [1, 4, 5, 7], két hop Iy mdu b6 sung
dé phan tich 0 chi tiéu nham danh gia hién uang mdi trudng nudc mat (song‘ suoi) va dét (khu khai
truong va bi thi) xung quanh khu vye khai thic quing ddng Sin Quyén va quing apatit. Céc vi tri 1y
méu dat, mrde the hign trén hinh 1.

UBND xafCoc San

®) ©
Hinh 1. Vi tri Idy méu v phan ving di bao mirc d¢ 6 nhiém ddt khu viee nghtc i ; a) khu mo
dong Sin Quyén; b) khu mo apatit Lang Mon; ¢) khu a6 thai mo apatit gan nha mdy tuyén Téng Loong.
Ghi chi: #Vi tri Idy mdu meée mat (song, sudi) @ Vi tri ldy mau ddt

3.2 Cong tdc nghién civu trong phong
a. Thu thip, tong hep tai lidu

Thu thap, long hop tai li¢u, dénh gid do tin cdy cua cdc nguon tai li¢u thu thap duoc tir cie nguon tai ligu
¢6 trude [1, 5, 7]. Trén co s6 do lya chon nguon tai liéu bao dam do tin cay dé xur ly nhim nang cao hiéu
qua danh gid hién trang méi truémg va dyr bao sir bién dong méi truomg trong hoat déng khai thic khoang
san ¢ khu vye nghién ciu.

b. Phwong phdp xir Iy tai liéu

> MG hinh todn thing ké mgt chiéu

Khi xay dyng m6 hinh todn dé md phong su & nhidm ngudn nuge mat (song, sudi), trong thuc € thuomg
aip phii cic kno khin do sy khic nhau vé didu kién dia 1y cua timg dong sudi, doan song. S5 lugng cic
ngudn gy 6 nhidm va cdc chit 6 nhilm, sy da dang cua ching theo cdc tinh chét vt 1y, héa hoe vi sinh
hoc, sy thay déi ctia ché g khi tugng thy van, ... Bidu ndy khong cho phép xdy dung mét mé hinh 6 nhidm
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ciia Cong ty TNHH 1 thanh vién Apatit Viét Nam 1 2 khu vic ¢6 tai liu nghién ctru khd chi tiét (hinh 1).
Cac dic trung phan bo thong ké cua cée nguyén to duge xi 1y bang phan mem EXCEL va tong hop ¢ bang
1. Tir bing 1 cho thdy him luong trung binh Pb trong moi truomg nude m3t (song, sudi) khu vue nghién
ctru vugt chi tiéu cho phép so véi QCVN 08 - MT:2015/BTNMT (cot By) va phan bo rat khong dong deu
(Pb). Két qua nghién cttu md hinh phan bé théng ké ciia Fe va Pb theo tiéu chuan ta va te thi ca hai nguyén
t6 déu tuan theo quy ludt phan bé chun.

Bang 1. Céc thong s6 djc trg thong ké ham lugng Fe va Pb

N Tiéu chuan QCVN 08 -
Nguyen | Hamluong (mgl) théngké | Phuongsai | He sé bién MT:
[ oin | e | Trmg |, . () thién (V%) | 2015/BTNMT
binh * " B1)
Fe (62
mﬁu) 0,036 | 1,330 0,502 1,951 | 0,987 0,109 65,65% 15
Pb (35
mi;lu) 0,002 | 0,485 0,184 0,920 | 2,259 0,044 114,57% 0,05
> Mo iruong dr: Ké1 qua xi 1§ chc G5 rung (hang K& ham hiong cdc nguyen (8 trong dat (16 diém iy

miu) & cic khu khai thic quing dng mo Sin Quyén, gin khu vyre Nha méy tuyén Ting Loong va khu khai
thiic quing apatit khai truong 18 - khu Lang Mon (1,4, 5, 7] tong hop ¢ bang 2.

Tir bing 2 chi & him lugng cic nguyén 16 kim logi ndng trong dat khu vye nghién citu déu nim trong
gi6i han cho phép so véi QCVN03-MT:2015/BTNMT (déi voi dit cong nghiép). Trong dé, nguyén to Cr
phin b6 dic bigt khong déu, nguyén t6 Cu phan b khong ddng déu, cie nguyén t6 con lai phn b rit
khong ddng déu. Dya vao tiéu chudn tiéu chudn ta va te thi hau hét cic nguyén t6 kim loai trong ddt déu
tuan theo quy ludt phan bd chudn, riéng Cr “tudn theo m6 hinh phin b6 log chudn.

b. Mi quan h¢ twong quan cic nguyén 16 kim logi trong mdi truving dit

Sir dung cong thic 1 v6i sy tro gidp cia phan mém Excel, tinh duge he $0 tuong quan cip gitta cdc
nguyén t6 kim logi trong dét & khu vire nghién ciru (bing 3, phin trén vé bén phai). Tir bang 3 cho thiy Pb
6 quan hé rit chit ché véi Zn (R — 0,99), H rt chiit ché v6i Cu (R~ 0,96) va gitia chiing c6 méi quan hé
ché vdi Pb, Zn (R = 0,81 — 0,87); Cr c6 quan hé rét chat ché véi Cd va gifta chiing c6 quan hé
u, Pb, Zn, Hg.

nghich V6

4.2. Ghép nhém theo két qua phan tich Dendrogram
a. Ghép nhém cdc nguyén 6 kim logi trong méi truwong dét

Dé h trg cho phuong phip phan loai, hode phan nhom cac ddi twong nghién ciru, sir dung phuong phip
Dendrogram. Viéce phan nhom bit dhu tir viée xdc dinh déi véi | timg cap déi tugng theo tri 56 dac trung cho
mie dg giéng nhau durge tinh toan theo két qua phan tich. Néu cac ddi tugng la nhimg tri so ngdu nhién
khong lién tye thi mire dg twong tyr gilta cde doi twgng thudng dya vao hé so twong quan va goi nd 1d hé s arong
tur. Trén co s tinh ma trin twong quan c3p, tién hanh tinh gid trj arcos(Ry) (bang 3, phin dudi vé bén trai).

Bang 3. Ma trgn twong quan va mic twong ty tinh theo gid ,  Memmooehos |

i arcosRy T —
Pb | zn | Hg Cu | Cr | As

Pb L 0.99 | 0.87 0.87 | -0.35 | -0.03

Zn | 0.14 L 0.81 0.82 | -0.30 | -0.11

Hg | 0.52 | 0.62 1 0.96 | -0.45 .43

Cd | 190 | 1.83 | 1.99 1 -0.23 | 0.94 .06

Cu | 052061028 | 181 1 -0.28 .44

Cr | 193|187 ]204 | 034 | 1.85 1 .04

As | 160 | 1.68 | 113 | 151 | 1.12 | 1.54 1

- T ;
Tirbang 3, tién hanh ghép nhom theo trinh ty céc budc [2, 3]. Thanh 1ap. Tir bang 3 tién hanh ghép nhom

theo phuong phép Dendrogram, két qua ghép durge céc ¢ip nhom nguyén 6 durge thé hign nhu hinh 2; trong d6:
v Ciip nhom nguyén t6 (Pb-Zn); (Cu-Hg); (Cr- Cd) ¢6 quan hé gin gii v6i nhau, tire timng c3p co quan

hé rit chat ché véi nhau,

 Cap nhom nguyén tb As - (Pb- Zn-Cu-Hg) Ia xa nhau, ndi cach khac As khong ¢ quan hé voi cae nguyén
16 khic trong moi truong dit & khu vy nghién i,
b. Ghép nhom cdc vi tri Idy méu trong mai trueong dit
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»Dua vio két qua phan tich ham lugng nguyén té kim loai nang tai cac diém 1dy miu dé ghép theo
phuong phép phin tich Dendrogram, Dya vio két qud phn tich, sir dung cong thitc (3) tinh duge khodng
cich chudn (d;) gitra cdc diém lay miu dét & khu vuc nghién ciru (bing 4).

Két qua nhep dugc cac nhém vi tri mau dét trong khu vire nghién ctru (hinh 3), cu thé:

v Nhom I: gom cic diém ldy mu dat ¢ khai truomg va bii thai khai thic quang dong m6 Sin Quyén
(gbm céc diém 1,2, 3,4, 5,6,7 va 8); trong nhom nay duge chia chi tiét thanh 2 phy nhom (la, gdm cic
diém 1,2,3, 4: Ib, gom cic diém 5, 6,7, 8) (bing 10).

v/ Nhom II: gom céc di y méu dit & khai truomg va bai thai khai thac apatit (gom cac diém 9, 10,
11,12, 13, 14, 15 va 16); nhom IT duge chia chi tiét thanh 2 phu nhém (ITa, gdm cdc diém 9, 10, 11, 15 vd
16; nhém IIb gdm céc diém 12,13 va 14) (bang 5).

. oo e DAY

» Ham lumjng trung binh cua
céc nguyén to kim loai nang
trong dit thuge céc nhom (cic
Kkhu 14y miu) tong hop 6 bang 5.
Tir bang 5 cho thdy ham lugng
trung binh cua cac nguyén to
trong dt tai cdc khu nghién ciru
déu ndm trong gici han cho phép

(QCVN 03:2015/BTNMT - Dit
”‘{'% cong  nghiép  va  QCVN
. c e 03:2015/BTNMT - Dit

Hinh 3. Két qua ghép nhom cic diém liy miu dét khuvee e it nong

nghién ciru theo phuong phap Dendrogram
Song, ham lugng trung binh nguyén t6 Cu, Pb, Zn trong dit & khu mo déng Sin Quyén (nhém 1) cao gap
10 - 40 1n khu bai thai khai théc quang apatit, con As cao hon 3 lan. Nguac lai, trong dAt 4 thai khai thac
quang apaptit, ham lugng Cr va Cd déu cao hon trong dit da thai va dit & khu khai thic quang dong mo
Sin Quyén; Hg chi xuat hién trong dit o khu mo déng Sin quyen Két qua ghép nhom cée v: tri 1dy mau dat
chira rang: ngudn cung clp cdc nguyén t6 kim loai nang trong dht & cac khu khai thic va dé thai quang dong
Khdc hin céc khu d6 thai trong khai thic quing apatit; dong thdi cac nguyén t6 kim loai nang trong dit & céc khu
Khai thic va d thai quing ddng cing ¢6 sy bién dong phic tap hon.

4.3. Dy bio sy bién ding ciia Pb trong m truémg nuse mie

u phan tich, ap dung cong thirc (1) tinh duge hé sé tuong quan cip gita ham lugng Pb véi
khodng cach ngudn gay & nhiém: Ry =- 0,78. Nhu»a ham lugng Pb trong nuge mét (song, suol) 6 quan
h¢ nghich kha chat che véi khoang cach Iy mau (tir diém quan sét dén vi tri ngudn gdy 6 nhiém - khu vyc
hoat dgng khai thac dbng mo Sin Quyén. Méi quan hé nay c6 thé didn dat dudi dang phuong trinh hdi quy
tuyén tinh dang: Yy = a + bX (4);
Tir s6 liéu phan tich, bo qua cac budc tinh trung gian, xéc 1ap dugce hé ph\mng trinh dudi dang ma trén:
23

6846,31 ] [ ] [ ]
6846,31 2621408,70] Lb. 1342 96.

Giai h¢ phuong trinh trén, ta co: 0,0097. Thay a, b vao (4), xdc 13p duge phuong trinh
hoi quy dién dat su bién dong ciia Pb trong mude theo khoang cich dén ngudn giy 6 nhidm & khu vire
nghién citu nhu sau: Yr, = 0,569 - 0,0097Xic, v6i hé s6 twong hdi quy 4= 0.8 (4 tinh theo cong thitc 2). DY

8 Pb theo khoing céch dén ngun gly 6 nhiém thé hién trén hinh 4. Tuy nhién mo hinh ndy ¢
- diém 1a khong cho phép dy bdo trude truong hop khi 6 rong chit  nhim thai ra tang ot ngdt hoge
do nhi¢u nguon khic cing gay ra trong khu vye nghién ciu.

Tirhinh 4 cho th{i Ham luong Pb trong nuée
mat (song, sudi) cach nguon thai trong
khoang < 570 m déu vugt chi tiéu cho phép
theo tiéu chuan QCVNO8- MT:2015 (nudc
cho sinh hoat) va trong pham vi < 530 m déu
vuot chi tidu cho phép theo tiéu chuin
QCVNO8-MT: 2015 (nudc cho tudi tiéu thuy
loi): ngodi pham vi nay, him lugng Pb gidm
diing ké v dip tg chi tidu cho phép. Phurong
trinh hoi quy da xéc 1ap la co s¢ thudn tién dé
dy béo 6 nhiém Pb trong nuée mat (song,
Hinh 4. Do thi phan bo him lugng Pb trong nude mit  sui) lién quan ngudn nude thai tir hoat dong
theo khoang dén ngudn gdy 6 nhiém (mo Sin Quyén)  khai thic quing déng mo Sin Quyén.
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Mining activities has made a lot of contributions to the central and local budgets, but Mining activities
cause lots of impacts on the environment. As a result, the interest of managers and the community has
increased, as the deve]opmenl of the mining has negative impacts on the natural environment and public
health Therefore, it is necessary to study the assessment of the current status and fluctuations of natural

in mlneral itati auwmes
models; especially the statistical method allows to evaluate the distribution
characteristics, as well as the degree of spatial variation and the relationship between the parameters
(environmental indicators) studied in a certain area. The article presents the results of the application of
mathematical statistical models combines with dendrogram analysis to assess the current situation and
changes in the natural environment (soil, water and air) on the basis of experimental research in the areas
where mining activities Products in Lao Cai province.
Keywords: mathematical statistical method, environmental in mining activities, Lao Cai province

5. Két lugn

» Ham luong trung binh ctia cic nguyén t6 kim loai nang trong nude mat (Pb, Fe) va trong méi truong
dét (Pb. Zn, Hg, Cd, Cu, Cr, As) déu nho hon chi tiéu cho phép theo QCVN 03:2015/BTNMT hoze QCVN
03:2015/BTNMT; nhung nguyén té Fe trong moi truémg nude mit va cdc nguyén té Pb, Zn, Hg, Cu, As
trong méi truomg Gt phan bé thude loai rit khéng dong déu dén dic biét khong dong déu. Didu d6, phan
anh sy c6 mit cac diém di thudng cuc bg, ching co sy bién dong kha 16n, nghia 14 tai vi tri ndo d6 ¢6 thé
him lugng clia Fe trong nuéc mat, hogc Pb, Zn, Hg, Cu, As trong dit vuot chi tiéu cho phép.

> Cic nguyén 16 Fe, Pb trong nude mjt va céic nguyén 9 Pb, Zn, Hg, Cd, Cu, As trong dit khu mo ddng
juy n3p vé him phan bé théng ké chudn, riéng
theo mo hinh phan nguyén t6 Cu, Pb, Hg vi Zn ¢6 quan h¢ twong quan rat
chit ché véi nhau, Cd ¢6 quan hé rit chiit che v6i Cr trong méi truomg dat tai cdc khu khai thic quing dong
vi apatit; ngugc lai As hiu nhu khong ¢6 quan h¢ véi céc nguyén t niy.

> qua ghép nhém (cde nguyén 16 va diém 1dy mau) theo phuong phap Dendrogram, cho thiy ngudn
cung cfip cac nguyén t6 kim loai niing trong dét & khu e nghién i I3 khic nhau. Ham lugng trung binh nguyén
(6 Cu, Pb, Zn, As trong dit & khu mo ddng Sin Quyén cao hon hin khu mo apat nguge lai, ta
vy bii thai apaptit, ham luong Cr, Cd cao hon khu moé déng Sin Quyen Hg chi xudt hién trong
mo g. Day la van dé cin quan tam khi dénh gid mirc do 6 nhiém va xic dinh ngudn gay 6 nhidm kim
logi nang trong dit & cac khu vie ¢6 hoat dong khai thc cc loai hinh khodng san khac nhau & tinh Lao Cai.

> Ket qua nghién ciru chi rd ham lugng Pb trong nurée mit ed quan hé nghich kha chat ché véi khoang
céch tir diém khao sat dén vi tri nguon gy 6 nhiém; ‘nghta la khoang céch cang xa thi ham lugng Pb trong
nudc cang giam. Sy bién dong nay o thé quy nap vé dang phuong trinh hoi qui tuyén tinh. Tuy nhién mo
hinh nity c6 nhuge diém 1a khong cho phép dir béo trude trrome hop khi s6 lwong chat 6 nhiém thai ra tang
d6t ngot (truong hop gy tai bién) hodc do nhiéu ngudn khic cimg gay ra trong khu vuc nghién ciru.

Léi cim on: Bai bio duge hoan thinh trén co s6 két qui thye hién bude 1 d¢ tai cip bo: “Nghién eiru
o s& khoa hoc v thyc tién hach todn gia tri tai nguyén khodng san phuc vu quy hoach phét trién bén vimg.
Ap dung thir nghiém tai tinh Lao Cai” do Lién doan Dia vit 1y Dia chat chi tri.
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Ham lugng trung binh cic nguyén t6 (mg/kg)
Nho
Phy nhém Viui
m Pb Zn Hg Cd Cu Cr | As
o Khai trudng khu Déng m6 Sin
uyén
(234 53 thai 58 30 mo Sin Quydn
1 Gin khai truong khu Dong mo | 40.15 | 9838 | 0.001 | 0.12 [ 6936 | 0 | 139
b Sin Quyén
(5.6,7.8) | Bal thai Dong Bac mo Sin
Quyd
Tla Bai thai apatit gin Nha mdy
(9,10,11,15, | tuyén Ting Loong
i 16) Khai truong18 - ling Mon 110 | 7.07 0 034 | 688 | 1.03 | 041
a 2,111;3,1 4 | Khai tomg 18 - lang Mon

Biing 2. Cie thong 5 dic tring thing ké him leong cdc nguyén 16 ki Logi trong dit
i ugng (mgke) Tiéuchudn | Phuong | He QCVN 03-
Nguyén ong (mg/kg, théng ke sai (6%) Hamphinbé | MT:2015
to Trung " 4 thién thong ké BTNMT
mn ) oma binh " N (V%)
Pb 0.3 | 6156 | 2062 | 1185 | 049 5400 | 112,7 | Phan b chuan 300
Zn 16 | 165 5272 | 1547 | 030 | 33565 | 1099 | Phan b chuan 300
Hg 0 | 0001 [ 00005 | 4107 [ 1,119 | 2,67E-07 | 1033 | Phan bé chuan -
Cd__[0.02] 0384 023|278 | 038 0.08 | 1242 | Phan bé chuan 10
Cu 12| 825 3812 | 0.071 | 094 | 112697 | 88. | Phanbd chuin 300
o 0| 38 051 | 3,687 | 108 138 | 2204 | Phanbolog 250
chuan
As 0 3.1 089 | 1,681 | 0,337 140 | 131,9 | Phan bé chuan 25
Bang 4. Khoang cach chuan (dy) gitra cac diém ldy mau dt & khu vue nghién ciru
L[ 2[3 4567809 [w[u]i2[1B] 4] 1516
42, [ 42|45 | 46 | 63. | 67. | 67. | 72. | 2.
[N RATRRTS2 RUE N Ieall Bl ol Bl Il I O I Nl e R X B N
37.| 37. [ 39. | 39. | 56. | 60. | 60. | 65. | 65
2 0 | oar o6 | 1 S S S G| %] ess | st |esa
28. | 28. | 30. | 30. | 47. | 5L | 5L | 6. | s6.
3 o |43 | A S s Y e s s | sea | sss | s6a
30. [ 30. | 31 | 32. | 47. | 5. | 5L | 56. | 36
4 o | T | e | s | sea | seo | ses
03 .| 12 | 14 | 14
5 o [ % as s e | 0| | || e | 139|140
26. | 3. | 32. | 37. | 37
6 o |4l s | 2| | ] s | 367 | 370
19| 24. | 25. | 30. | 30.
7 0 o8 | ]| 5| 304 | 300 | 303
18. | 24 | 24. [ 29. | 29
8 o [ e e e | 22 |20
9 o |57 [ee| N | 09 |12
10 0 [ 14 ]61[59] 59 | 55 |58
11 0 |57 55 ] 55 | 51 |54
2 0 [02] 02| 06 |04
13 0 006 | 04 [02
14 0 | 04 |o1
15 0 [030
16 0

Bang 5. Ham lugng TB cdc nguyén 6 trong dét thuse mot sé khu ¢6 hoat dong KTKS
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