Nghién cuu

NGHIEN CUU ANH HUONG CUA KIM LOAI NANG TU
HOAT PONG PUC KIM LOAI TOI CHAT LUQNG NUGC
LANG TONG XA, YEN XA, Y YEN, NAM DPINH

Nguyén Bich Ngoc, Trinh Kim Yén
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Nghién ciru nay diea trén két qua phan tich mau nwée thai, nwde mdt va nude
ngam tqi lang nghé diic kim logi Tong Xd, Yén Xd, Y Yén, Nam Pinh dé déanh gid anh
hwong ciia mede thai tir qua trinh diic kim logi dén chat heong méi triueong mede lang
nghé. Cin cit theo cdc Quy chudn Viét Nam vé chdt heong nwéce thdi, mede mdt va
nide ngam so sanh két qua phan tich cdc mau niede dwa ra két lugn vé ham lrong Fe,
Mn, Pb, Zn va Cr trong mede. Hau hét tat ca cdc mau phdn tich déu c¢6 ham leong kim
logi nang cao vuot QCVN nhiéu lan, dic biét tai cdc diém nudc mdt gain diém thdi
ham lheong kim loai ning déu cao gap 2 - 7 lan so véi QCVN. Tir d6 thdy dwroe sw anh
hieong ciia nmiede thai diic kim loai dén méi truong nwde lang nghé. Trén co sé do dé
xudt mot sé giai phdp quan Iy, cong nghé va truyén théng nham cdi thién va giam thiéu
16i da cdc tdc ddng moi truong.
Tir khéa: Chit luong nudc; Puc kim loai; Kim loai nang; Lang nghé Tng Xa.
Abstract
Research on the effects of heavy metals from metal casting activities on water
quality in Tong Xa village, Yen Xa commune, Y Yen district, Nam Dinh province
This study is based on the results of sample water analysis: wastewater, surface
water, and groundwater in traditional villages of Tong Xa, Yen Xa, Y Yen, and Nam
Dinh to evaluate the impact of wastewater from the metal casting process on the water
environment quality of Tong Xa village. According to National technical regulations
on wastewater quality, surface water quality, and groundwater quality, compare the
analysis results of water samples to conclude the content of Fe, Mn, Pb, Zn, and Cr in
water. Almost all analyzed samples had heavy metal content many times higher than
National technical regulation, especially at surface water points near discharge points,
heavy metal content was 2-7 times higher than National technical regulation. Thereby,
we can see the impact of metal-casting wastewater on the water environment of Tong
Xa villages. On that basis, several management, technology, and communication
solutions are proposed to improve and minimize environmental impacts.

Keywords: Water quality; Metal casting; Heavy metals: Tong Xa craft village.

1. Mé dau luc thuc déy chuyén dich co ciu kinh té,

Lang nghé truyén théng & Y Yén &0 phan ning cao doi song nhan dan,
(Nam Dinh) 1a mot thé manh dang dugc Lang ngh€ duc kim loai Tong X4 thudc
phét huy dé phat trién cong nghiép - tiéu Xa Yén X4, huyén Y Yén, tinh Nam Binh
thii cong nghiép (CN - TTCN), tao dong  véi cac san phdm nhu lu huong, con giap
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cho t6i nhiing btic tuong dong cé trong
luong tir 2 kg dén vai chuc tin,... Nghé
duc dong ¢ day dang ngay cang phat trién
vé6i tée do cao va quy mo 16n. Thé nhung
nghich 1y kinh té - méi trudng ciing dang
tdn tai & lang nghé truyén thdng nay. Diéu
kién san xuét chat chdi, nha xuodng cling
chinh la nha &, mat béng san xuét 1a san
vuon, khong c6 ky thuat va phuong tién
xur ly v& sinh moi truong cong véi khan
hiém ngudn nuéc di dwa cd mot ving
dan cu vao tinh trang 6 nhiém nghiém
trong: O nhiém tiéng 6n, khoi bui va nude
thai,... Pic biét 1a tinh trang 6 nhiém kim
loai nang trong nudc do nudc thai tai lang
nghé thai ra.

2. Poi twong va phwong phap
nghién ciru

2.1. Déi twong nghién ciru

Déi tuong nghién ciru: Chat luong
moi truong nudc tai lang nghé dic kim
loai Téng X4, xa Yén X4, huyén Y Yén,
tinh Nam Dinh.

Pham vi nghién ctru: Lang nghé duc
kim loai Téng Xa, xa Yén Xa, huyén Y
Yén, tinh Nam Dinh.

Thoi gian nghién ctu: Tu thang
5/2022 dén thang 10/2022

Nghién ciru
2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp thu thdp va tong
hop tai liéu

Thu thap, tong hop va ké thira thong
tin, dit liéu, sb liéu can thiét vé nguén
thai, dic tinh chat thai tir nhitng tai liéu,
cac bao cdo, cac cong trinh nghién cuu
lién quan.

2.2.2. Phwong phdp diéu tra phong van

Khao sat diéu kién ty nhién, kinh
té - x3 hoi, co s ha tﬁng cua khu vuec,
tinh hinh san xuét cling nhu cic van
dé moi trudng xung quanh lang nghé.
Pong thoi, tién hanh phong van cac
ho dan, cong nhin cling nhu cac can
bd quan ly dia phuong nham thu thap
thém thong tin vé diéu kién tu nhién,
lich st hoat dong cua lang nghé va tac
dong cua lang nghé l1én doi séng cua
nguoi dan cling nhu moi truong tai khu
vuc nghién cuu.

2.2.3. Phuong phap thuc nghiém

a. chy mau

Khao sat thuc dia tai khu vuc nghién
ctru, x4c dinh 11 vi tri 1dy mau tuong ting
cho 3 loai mau nudc: Nudc thai (NT),
nuée mat (NS) va nude ngam (NN), cu
thé nhu sau:

Bdng 1. Vi tri cdc diém ldy mau tai dia diém nghién ciru

STT | Miu Vi tri Thoi gian Ghi chu

1 NT1 | Céng ty Tién Pat 16h05

2 NT2 |Congty Hai Yén 16h25

3 NT3  |Céng ty Hoa Binh 16h40

4 NT4  |Céngty Vi Dai 17h05

5 NS1 | Doi dién cong ty Hai Yén 08h10 Gan cong thai
6 NS2 Dbi dién gia dinh Vii Van Diing 08h45 Céach NS1 100 m
7 NS3  |Doi dién gia dinh Son Ha 13h45 Cach NS1 200 m
8 NS4 | Péi dién gia dinh Hién Poan 14h10 Cach NS1 500 m
9 NNI1  |Tai dinh lang 09h00

10 NN2 Gia dinh Ha Vén Teo 09h20

11 NN3 | Gia dinh Nguyén Van Thanh 09h50
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Nghién cuu

Qué trinh 14y miu va bao quan miu
thuc hién theo dung ti€u chuin chuin
k¥ thuat:

- TCVN 6663-1:2011 (ISO 5667-
2:2006) chat lugng nuc - LAy mau - Phan
1: Huéng dan ky thuét 1dy mau.

- TCVN 5994:1995 (ISO 5667-
4:1987) chat lugng nuéc - Liy mau.
Hudng din 14y miu ¢ hd ao ty nhién va
nhan tao.

- TCVN 6663-6:2008 (ISO 5667-
6:2005) chat luong nudc - LAy mau - Phian

6: Hudng dan 1ay mau & song va sudi.

- TCVN 6663-11:2011 (ISO 5667-
11:2009) chat lugng nuéc - Liy mau.
Phan 11: Huéng dan ldy mau nudc ngam.

- Phuong phép 1y mau va xac dinh
cac thong s 6 nhidm trong nudc thai duoc
thuc hién theo quy dinh tai Thong tu s6
24/2017/TT-BTNMT ngay 01 thang 9 ndm
2017 cua Bo Tai nguyén va Moi truong
quy dinh k¥ thuat quan tric méi truong.

b. Phuwong phap phan tich trong
phong thi nghiém

Bing 2. Phwong phdp phan tich chit luong nwéc mat

Chi tiéu . , AL i1 en R 1o A
STT phan tich Don vi Phwong phap phén tich, tiéu chuan ky thuat

1 D6 duc NTU TACVN 6184:2008 (ISO 7027:1999), chat lugng nudce - xac dinh
do duc.

2 D¢ cung Mg/l | Phwong phép chuin do EDTA.
TCVN 6177:1996 (ISO 6332:1988) chat lugng nudce - xac

3 Sit tong s6 Mg/l | dinh sit bing phuong phap tric phd ding thube thir 1,10 -
phenantrolin.

4 Pb, Zn, Cu Mg/l TCVVN 56193:; 19?6 (ISO 828A8:1?86) cha} lwong nude. Phuong
phap trac pho hap thu nguyén tir ngon Iua.

5 Mn Mg/l T?VN 6002: 19?5 chat lugng nudc - phuong phép tric quang
dung formaldoxim.

6 Cr Mg/l TCVIA\I 6?58:2000 chat lugng nudc - phuong phdp do hap thu
nguyen tu.

2.2.4. Phuwong phdp tong hop va
phdn tich

Céc két qua phan tich, danh gia dugc
tong hop, phan tich, tinh toan trén phan
mém Excel, ddi sanh véi cac quy chuin,
tiéu chuan Viét Nam dé dua ra dugc céac
két luan, danh gia vé chat lwong moi
truong nudc tai lang nghé.

3. Két qua va thio luin

3.1. Hién trang sin xudt tai lang
nghé duc kim logi Tong Xd, Yén Xa, Y
Yén, Nam Dinh

Lang dtc Téng X4 (thudc huyén Y
Yén tinh Nam Dinh) dugc xem la mdt
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trong nhing cai ndi ciia nghé dic kim loai
O nudc ta. Trude nam 1945, quy mod san
xudt ho gia dinh nho 1&, dén nay quy mé
san xudt da tang 1én 170 doanh nghiép, co
sO' san xuat phat trién theo trinh d¢ khoa
hoc va nhu ciu cua dat nude. Nhiéu cong
ty, doanh nghi¢p dugc phat trién hoat
dong trén dia ban xa va & cac tinh khac
v6i doanh thu tinh dén nam 2020 1én dén
1.300 ty dong chiém 98 % doanh thu toan
xa. Yén X4 tré thanh mdt trong nhitng xa
c¢6 nhiéu doanh nghiép 16n nhat ca nudec.

Quy trinh duc kim loai (gang, thép,
ddng) tai lang nghé co thé dugc xdy dung
theo cac budc chung nhu sau:
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Nghién ciru

Nguyén liéu kim loai

|

Giai doan nau chay ; Khi thai

Xi than, vang kim loai 4—l

Giai doan hop kim hoa ——» Khi thai

Chat thai ran «—— Giaidoanra san pham < Ché tao khuén

(cho nguyeén liéu nong chay vao khuon)

Giai doan u va t61 luyén —» Nude thai
. l . o Bui kim
Giai doan gia cong co khi lpai. tiéng

on
Tao hoa van thim my
San pham

Hinh 1: So dé quy trinh dic tai Tong Xd

3.2. Anh hwéng ciia kim logi ning tir hoat dpng diic kim logi dén moi truong
nwdoc tai lang Tong Xd

3.2.1. Anh hieéng cuia mot sé chi tiéu héa 1y t6i chat rong nuée

Tai 11 diém ldy mau xéac dinh cac chi tiéu héa ly: Nhiét d6, pH, do duc va do cling
cua nudc.

Bing 3. Két qud phén tich mét sé chi tiéu hod Iy trong nudc

Mau phin tich
Chi tiéu | Ponvi

NT1 NT2 | NT3 | NT4 | NS1 | NS2 | NS3 [ NS4 | NN1 [ NNI | NN3

T? o 252 303 282 2715 23 24 23 23 24 23.5 23
pH - 8 85 7.5 8 7.5 7.5 15 7 8 8

D6 duc NIU 239 211 21 246 | 369 | 31.7 | 323 | 328 1 103 | 117

Ly
wh

mg/l 557.5 | 4825 | 8375 | 1005 | 485 | 457.5 | 520 | 425 | 3575 520
CaCOs
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Nghién cuu

Theo két qua phan tich cho thay:

- Nhiét d6 va do pH ctua nudc mat,
nude ngam va nudc thai déu dao dong tir
khoang 23 - 30 °C va pH tir 7 - 8,5. Tt ca
déu trong gidi han cho phép va phi hop
véi dac diém cua ting loai mau nudc.

- Chi tiéu do duc ddi véi cd 3 mau
nudc mat, nudc ngém, nude thai déu &
mtuc cao. Trong do, d§ duc nudc song cao
nhat dao dong tir 31 - 37 NTU va cao gap
4 - 6 1an so véi TCVN 5942 - 1995 (loai
B). Thu hai 1a d0 duc cua nudc thai dao
dong tir 21,1 - 24,6 NTU. Thép nhat 13 do
duc ctia nude ngam, tuy nhién chi c6 mau
nudc ngﬁm tai giéng 6 1 ¢6 dd duc vuot
tiéu chuan téi hon 5 1in so véi TCVN
5944 - 1995.

- Chi tiéu d6 ctng ddi véi cac mau
nude ngam tai NN2 va NN3 ¢ mic cao
va vugt QCVN 09:2023/BTNMT (500
mg/1). P6i véi miu nude thai va nude mat
chua c6 tidu chuan danh gia, tuy nhién
d6 ctmg ciia cac mau nudce nay twong doi
cao. Trong do, nudc thai dao dong trong
khoang 482,5 - 1005 mg CaCO,/1 va nuée
mat 1a 425 - 520 mgCaCO,/1.

Theo két qua phan tich céac chi tiéu

mg/l

9,000
BU0
6,000
& a0 .
2,000
1o
0,000
NT1 NT2 NT3 NTA NSI NS2 NS3 NS4

B e (VN 40N 2021 (VN 08:201% QCVN 092015

NM1 NNZ NN3

Hinh 2: Ham lugng Fe (mg/l) trong nuwoc
tai Tong Xd so véi QCVN

héa 1y cho thay chat lugng nudc tai lang
nghé Tong X4 da chiu anh hudng boi chat
thai tir hoat dtic kim loai. Piéu nay thé
hién & su thay ddi vé do duc cta nude va
ham lugng Ca, Mg trong nudc kha cao,
mot s6 diém nude ngdm da vuot QCVN.

3.2.2. Anh heémg ciia mét sé chi tiéu
kim logi ndng tir hoat dong duc kim logi
16i chat lwong nwée

Trong gidi han cua nghién cuu, thuc
hién phan tich céc chi tiéu kim loai néng
bao gém: Fe, Mn, Cu, Pb, Zn va Cr dbi
vGi ca 03 mau nude mat, nude ngém va
nude thai d& danh gia anh huong cia hoat
dong duc kim loai dén moéi truong nudce
tai lang Téng X4, Yén X4, Y Yén, Nam
Dinh.

Két qua phan tich ham luong kim loai
nang trong 03 mau nudc mit, nudc ngam
va nudc thai cho thiy trong nudc thai tai
cac diém x4 cua cac cong ty san xuat co
chira luong 16n cac kim loai ning va déu
& muc cao gdy 6 nhiém méi trudng, anh
huong stic khoe con nguoi. Moi truong
nudc da bi anh hudng boi nudce thai san
xudt, tai cac diém cang gan cdng thai ham
lugng kim loai nang cang cao va déu vuot
qua gidi han cho phép. Cu thé nhu sau:

]
NTI NT? NTZ NT4 NSI NS? NST NS4 NN1 NN

mg/l

Hinh 3: Ham luwgng Mn (mg/l) trong nudc
tai Tong Xd so véi QCVN
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mg/l

1,5

1
NTL NT2Z NT3 NT4 NS1 NS2 NS3 NS4

E— YN 4002071 s (] VN 182 2071 CCVN 09:201%

NN1 MN2 NN3

Hinh 4: Ham lwgng Cu (mg/l) trong nwoc
tai Tong Xd so voi QCVN

mg/l

A

T s—CCVN 30:2071 CCVN 082015 OCVN 092015

Hinh 6: Ham lwong Zn (mg/l) trong nuwéc
tai Tong Xd so voi QCVN

a. Ham lwong sat trong nuoc

Ham luong sit trong nude thai dao
dong trong khoang 5,489 - 8,013 mg/l
vugt QCVN 40:2021 (5 mg/l), tai diém
ldy miu cong ty Vii Pai budi chiéu lugng
thai 16n, ham lugng sat trong nudc thai
cao nhit so v&i cac diém con lai va vuot
1,6 14n so v6i QCVN 40:2021. Ham luong
sat trong nudc séng cao, gitta cac diém
ham lugng sat khac nhau kha 16n, dao
dong trong khoang 2,163 - 7,247 mg/l,
cang cac diém gan diém thai ham luong
Fe cang cao va tit ca diéu vugt QCVN
08:2015 tir 1,4 dén 1,8 lan. Ham lugng
st trong nudc ngam kha cao nhung van
nam trong gidi han cho phép, chi cé diém
NNI1 l4y tai dinh lang gan véi cdng xa thai
thi c6 ham lugng st cao 5,327 mg/l vuot

Nghién ciru

mg/l

Hinh 5: Ham lwong Pb (mg/l) trong nwoc
tai Tong Xd so voi QCVN

mg/l

—— & ]

Hinh 7: Ham lwong Cr (mg/l) trong nuwéc
tai Tong Xd so voi QCVN
QCVN 09:2015. Piéu nay cho thiy, mot
phan ham luong sit ¢é trong nudc thai
khong qua xtr ly di gdy anh huéng dén
chét lugng nudc méat va nudc ngr:irn tai
lang Téng Xa.
b. Ham lwong mangan trong nuoc

Ham luong Mn trong nudc thai dao
dong trong khoang 4,3 - 7,66 mg/l, vugt
QCVN 40:2021 tir 4 -7 1an, nhu vay nudc
thai tir qua trinh san xuét san pham gang
thép méc cao khong dugc xu ly lam cho
ham lugng Mn trong nudc thai vuot tiéu
chuin cho phép nhiéu lan. Piéu nay gay
anh huéong dén moi truong nude tiép
nhan. Tai céc diém ldy miu nudc mat
(nude song) ham luong mangan cao, dao
dong trong khoang 2,68 - 6,17 mg/l va
cang gan cac diém xa thai thi ham lugng
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Nghién cuu

Mn trong nudc cang cao (gap 2 - 6 lan
so voi QCVN 08:2015). Tai cac diém lay
mau nudc ngim ciing dd cho thdy ham
lugng Mn cao, ham lugng Mn dao dong
trong khoang 2,43 - 4,2 mg/l, mau 16n
nhat 1a mau s6 1 dugc liy ngay tai dinh
lang canh ngudn thai khu san xuat ¢6 ham
luong Mn 14 4,2 mg/l cao gip 8,4 lan so
v6i QCVN 09:2015. Cang cac diém gan
ngudn thai (cac diém lay miu nudc thai
c6 ham lugng Mn cao) thi nudc mat va
nuée ngam déu cao.

c. Ham lwong dong trong nuéce

Pic dong duge coi 1a cong viée 1au
nam nhét tai Téng Xa dén nay do thiéu
ngudn nguyén lidu va gia thanh cao nén
chi duy tri & mirc d6 nho 1é. Qua két
qua phan tich thé hién ¢ Hinh 4 cho
thay trong nudc thai va nudc mat déu
c6 chtra luong 16n Cu va tat ca déu vuot
QCVN. Trong nudc thai tai NT1 ham
luong Cu cao nhat 14 4,075 mg/l vuot 2
lan, trong nudc mat tai diém NS1 (gan
ngudn thai) ¢6 ham luong Cu cao nhét
la 1,78 mg/l vuot 3,56 lan; Con trong
nuéc ngdm ham luong Cu & mirc cao
hon binh thudng, tuy nhién van niam
trong gidi han cho phép.

d. Ham lwong chi trong nuoc

Ciing giéng nhu mangan, chi 1 kim
loai dong vai tro quan trong trong viéc tao
ra san pham dic mac cao. Nudc thai tir
qua trinh nay c¢6 ham lugng chi 14 rat cao
(Hinh 5). Theo két qua phan tich duoc, tat
ca cac mau nude thai 1ay vé déu ¢ ham
lugng Pb cao va vuot QCVN 40:2021
tir 1,1 dén 2,5 lan. Diéu nay da gay anh
hudng dén nguén mat tiép nhan, lam cho
chat lwong méi truong nudc quanh ling
Téng X4 khong dugc dam bao, cang gin

cac diém thai ham luong chi trong nudc
cang cao, dao dong trong khoang tur 0,5
- 0,8 mg/l va vugt QCVN 40:2021 tur 1 -
1,7 1an. Tuy nhién, ngudn nudc ngdm van
chwa 6 nhiém va ham luong chi van nam
trong gidi han cho phép.

e. Ham luong kém trong nuoc

K&m 13 nguyén liéu dé tao ra san
pham dic méac cao giong nhu mangan
va chi. Két qua phan tich cac mau nudc
(Hinh 6) da cho mau NT4 ¢ ham luong
Zn cao nhat 1a 4,06mg/1 vuot 1,35 lan so
véi QCVN. Bdi véi nude mat, tai NT1 ¢6
ham lugng Zn kha cao 1a 2,97mg/l nhung
van nam trong giéi han cho phép. Ham
lugng kém trong nudc giéng cua Tong
Xa véi QCVN 09:2015 thi ca 2 mau nude
déu cho gia tri Zn van nam trong gii han
cho phép.

f. Ham luong crom trong nudc

Crom 1a nguyén t6 1am tang tinh bén
cho san phém dutc, Cr ¢6 doc tinh cao, rat
nguy hiém dén stc khoe con ngudi trong
thoi gian dai tiép xuc. Tir két qua phan
tich thé hién & Bang 7 cho thay ring ham
luong Cr trong ca 03 loai mau nudc déu
nho hon 0,02mg/l va déu nam trong gidi
han cho phép.

4. Pé xuat mot so giai phap nham
giam thiéu anh hwéng cia hoat dong
diic t6i méi truedmg nwée tai Tong Xa

Pay manh cong cudc hop nhat, tap
trung cédc co s& nho 1¢ vao khu cong
nghiép, dic biét 1a dbi véi cac ho dic
ddng truyén théng. Tao diéu kién thuin
lgi cho viéc ap dung cac bién phap giam
thiéu 6 nhiém, thu gom xu 1y chat thai.

banh thué¢ va phi bao vé modi
truong doi véi cac co s¢ san xuat nham
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khuyén khich viéc dau tu, cai thién quy
trinh san xuat sach.

Tang cudng cac chién dich truyén
thong, gido duc moéi truong nang cao
nhan thirc, hiéu biét. T6 chirc cdc budi
tap huan vé cong nghé san xuat sach,
cong cu quan ly méi trudng,... d6i véi
céc can bo quan ly dia phuong. T chirc
chién dich tuyén truyén tac hai ciia chat
thai d6i véi moéi truong, strc khoe ddi véi
nguoi dan dia phuong.

Can ¢6 mot bd phan cén by chuyén
trach vé moi truong va an toan lao dong tai
cap xd nhdm giam sat va quan Iy méi truong,
két hop chit ché cling cac to san xut.

V& bién phap xu Iy nude 6 nhiém,
véi dac diém hoa ly trong nudce thai, nudc
mat va nudc ngam tai lang nghé Tong X4,
c¢6 thé str dung phuong phap két tua hoa
hoc, két hop phuong phép sinh hoc. Tién
hanh tha béo tiy va béo hoa ddu dé lam
cho dong song sach hon.

5. Két luan

Sau qué trinh thyc hién phan tich két
qua cac mau nude thai, nude mat va nude
ngam tai lang nghé Tong X4, nghién ctru
d3 dua ra danh gid vé méi trudng nudc
lang nghé dang bi 6 nhiém kim loai nang.
Can cir vao QCVN 40:2021/BTNMT,
QCVN 08-MT:2015/BTNMT, QCVN
09-MT:2015/BTNMT dé dua ra két luan

Nghién ciru

chinh x4c vé ham lugng céc kim loai
nang: Fe, Mn, Zn, Pb, Cr. Tét ca cac chi
tiéu phan tich déu vuot quy chuan tir 2
-7 lén, dac biét khu vuc nudc song gén
céng thai c6 ham luong kim loai nang rat
cao. Tur két qua nghién ctru dé xuét dugc
3 nhom giai phap nham cai thién, giam
thiéu mic d6 6 nhiém nudc lang nghé
Téng Xa dé bao vé strc khoe va cudc sdng
clia nguoi dan, d6 13 giai phap vé cong
nghé - k¥ thudt, giai phap vé quan ly va
giai phap vé gido duc tuyén truyén.
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