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SUMMARY

THIRD PART: MODELING THE TRANSPORT OF HEAVY METALS Cu, Mn, Cr
AND As IN WASTEWATER OF AN PHU INDUSTRIAL ZONE

To show the transport of heavy metals As, Cr, Cu, Mn in waste water of An Phu
industrial zone, a mathematical model was developed using Matlab software. The model
was tested and verified by the experimental data, and then was used to predict a
tendency of the contaminants effluence. The simulation results showed that the
transport of heavy metals was clearly. Based on this, the concentrations of As, Cr, Cu,
Mn were forecasted at different distances far from the effluent source.

1. DAT VAN BE

Géan muoi ndm hinh thanh va di vao hoat
dong, khu cong nghiép An Phu da co
nhiing dong gép déng ghi nhan vao su
phat trién kinh té-xd hoi cta tinh Phu
Yén. Tuy nhién, trong qué trinh san xuat
kinh doanh cta cic doanh nghi¢p hoat
dong trong khu cong nghiép, da thai ra

mot luong nudce thai kha 16n. Do chua co

tram xu ly thai tdp trung, tai cac doanh
nghiép tuy c6 tram xur 1y thai nd1 bo
nhung chua dat chit luong theo yéu ciu
nén phan 16n nudc thai dua vao moi
trudng, gdy nén 6 nhiém.

Trong hai céng trinh trude [1, 2] va trong
bdo céo tong két d¢ tai:“Ung dung
phuong phap kich hoat notron va céc
phuong phap phan tich héa 1y hi¢n



dai, danh gid tinh trang moi truong ¢ 3
khu cong nghiép cta tinh Phu Yén va dé
Xudt phap khic phuc,

giai phong

ngua”[3], ching t6i da nghién clu
phuong phap xac dinh 04 nguyén t6 Cu,
Mn, Cr, As va déanh gia ham luong cua
chung trong nudc thai cuia Khu cong
nghi¢p An Phu.

Trong cong trinh nay, ching toi cong bd
két qua tinh toan (cO st dung phin mém
Matlab) vé sy lan truyén 6 nhiém céc
kim loai Cu, Mn, Cr, As trong nudc thai
tai khu cong nghiép An Phu, tinh Phua

Yén va duoc kiém chung bang thuc

2. MO HINH MATLAB

2.1. Phwong trinh co ban [4, 5, 6]

Mo hinh héa 6 nhiém nuée dugce thé hién
boi nhiu yéu té anh hudng 1én qua trinh
gdy 6 nhiém va sy da dang cta 6 nhiém.
O day chi gi6i han xem xét md hinh mé
ta qua trinh chuyén doi va pha lodng cac
chat doc hai trong khoang thoi gian twong
dbi ngan.

Su lan truyén chat 6 nhiém trong dong
nuéc duoc mod ta mot cach diy du nhat
bang phuong trinh khuéch tan réi 03

chiéu cua chat:

nghiém.
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Trong do:

C — ndng d6 chét gdy 6 nhiém;

t — thot gian;

X, Y, Z —toa do khong gian;

Ky Ky, K; —hé 6 khuéch tan rdi theo huong céc truc x, y, z;

V — tdc do dong chay;

K — hé sb phi bao toan.
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Trong do:
D - d0 sau
Zo - cao trinh ma & d6 van toc béng 0;
C - ndng d6 chat ban;
U, V VA W - van toc trung binh cta dong chay theo phwong x, y Va z;
Qs - do tho thuy luc;
S - 56 hang ngudn;
t - thoi gian;
g - gia tdc trong trudng;

- cao trinh mat nudc;

Zp - cao d¢ day;

h - chiéu su nudc (h=1-2p );

p - khéi lugng riéng ciia nudc;

Os - luu lwong ngudn va céc thanh phan van téc clia no;

Fx, Fy - ngoai lyc trén cic phuong x,y;

® - van toc theo phuong dung trong hé toa do sigma;

U,V -2 thanh phan van toc trung binh chiéu sau theo phuong x va y tuong tmg;

Ac, Kc - cac hé sb khuéch tan rdi trén cac phuong ngang va phuong dung;

2.2. Phwong phap giai chinh xac cho phuong trinh (7) c6 tén la
Trong truong dong chay véi thanh phan mo hinh Gauss, cho ngudn diém lién tuc,
van toc w = v = 0 va u = const, bo qua v&i cong suit M dit tai toa do (x = 0, y=
khuéch tan theo phuong truc x, 10i giai 0,z=H) la:

C(x,y,z):zLExp(_ y? ]EXP{_(Z—H +st/U)2} *

2 2
nUo,o, 20, 20;

Trong d6 oy va o 1a cac hé s6 khuéch tan va chi bién thién trén truc x:
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2.3. M phéng lan truyén

D cao diém ngudn phat thai va cac vi tri
ldy mau so véi gbc O cua hé truc xyz:
chon gia tri nay du l6n dé khong anh
huong dén do can tro cua dia hinh, & day
chung t6i chon d6 cao H(m)=50,2; do vi
tri ldy mau cach mat nude 0,2 m, vi vay
do cao ctia mau dugc léy O vi tri theo truc
tung 1a 50m, géc toa d0 O duoc xem & vi
tri day thap nhét ctua dong xa thai. Trong
thuc té khi chay mo hinh, néu chon do
cao H & cac gia tri khac nhau, thi két qua
ham lugng chat phat thai vin khong thay
doi.

Trong bai b4o nay, ngudn phat thai duoc
xem xét toan khu cong nghiép ra dén Hb
Béau Sen vi bén trong khu cong nghiép
dén HO Bau Sen bao gdm céc cong thai
déu 1a cac céng xi mang. Su lan truyén
theo mé hinh dugc tinh khi nudc thai
chay tran ra khoi khu vuc HO Bau Sen.
Vi vay, khoang cach duogc xéc dinh sy
lan truyén dugc tinh tr khoang céach
140m diém cudi ciia cong xa thai.

+ Khoang cach 16n nhit duoc xay dung
trén mo hinh Matlab theo phuong X can
khao sat (phuong ngang theo chiéu dong
chay): Xmax (m)= 1000.

+ Van tdc trung binh cia dong chay theo
phuong x (duge do truc tiép): U(m/s) =
1.

+ Hé sé khuéch tan rdi theo phuong
ngang (phuong y): Ac(m%s) = 5 va theo
phuong dimg (phuong z): Ke(m?/s) = 0,5
+ Van toc roi t&i han trung binh cua
nhom hat chét thai: ws(m/s) = 0

+ Cac duong ddong mirc c¢6 don vi mg/m3
(hay ppb).
+ D¢ xac dinh lugng phat thai tai khu vuc
ngudn xa thai déi voi As, Cr, Cu, Mn,
chung t61 da xac dinh luu luong thai cua
khu cong nghi¢p 1a 232 mg/ngéy, sau do
tién hanh phan tich thyc nghiém xac dinh
ham luong cac chét thai tai 11 diém nut
xa thai bén trong Khu cong nghiép An
Phu. Trén co s¢ do, gidi phuong trinh (*),
dé xac dinh lugng phat thai M(mg/s) chat
dang xét tai ngudn diém lién tuc cila toan
khu vuc xa thai.
3. KET QUA VA THAO LUAN

Bdng 1. Két qua xdc dinh ham lirong cdc

chdt thai tai 11 diém nit xa thdi bén trong

(Khu cong nghiép An Phu)
Ham lwgng (ppb)
As (ppb) As (ppb) | As (ppb) As (ppb)
142 +1,2 142+12 | 142+1,2 142 +1,2
182+1,1 182+1,1 | 182+1,1 182+1,1
16,3+14 163+14 | 163+14 16,3+14
143+172 143+12 | 143%1.2 143+12
147+1,3 147+13 | 147+£1;3 147+1,3
146+1,3 146+13 | 146+£1,3 146+1,3
11,3+0,9 11,3+09 | 11,3%+0,9 11,3+0,9
133+1,0 133+1,0 | 133+£1,0 133+£1,0
136+1,0 136+10 | 136%1,0 136+1,0
129+0,9 129+09 | 129%0,9 129+0,9
13,1+0,8 13,1+0,8 | 13,1£0,8 13,1+£0,8

Viéc giai phuong trinh (*) cho ta thiy
luong phat thai M(mg/s) chit dang xét tai
ngudn diém lién tuc cua toan khu vuc xa
thai tuong Ung theo thir tu voi As =
33957(mg/s); Cr = 35613(mg/s); Cu =
283786(mg/s) va Mn =1690018(mg/s).




Qua trinh md phong cac két qua thuc
nghiém nay theo phdn mém Matlab trén
cac hinh 1, 2, 3 va 4 vé su lan truyén As,

Cr, Cu, Mn trong nudc thai theo chiéu
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Hinh 1. M6 hinh lan truyén As
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Hinh 2. M6 hinh lan truyén Cr
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Hinh 3. M6 hinh lan truyén Cu

Két qua md phong theo cac mo hinh 1 - 4
ciing cho thiy sy phan bb néng do chit
thai trén mat phiang ding di qua ngudn
phat thai v6i cac duong ddng muc c6 don
vi ppb.

Pé kiém tra tinh twong thich va tinh kha
dung cua md hinh Matlab, khi tng dung
mo hinh trong nghién ctu kha nang lan
truyén cac chat 6 nhiém va phong doan

dién thé 6 nhiém, ciing nhu dy bao duoc
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Hinh 4. M6 hinh lan truyén Mn

mirc ham luong gdy 6 nhiém cta cac chat
gdy 6 nhiém quan tAm, mot mo hinh thi
nghiém di duoc thiét lap. Theo do, két
qua dy bao ham lugng cac nguyén t6 khi
mo phong bang phan mém Matlab (bang
2) cho thdy kha phu hop voi cac gia tri
ham luong cac nguyén té nhan dugc khi
tién hanh phan tich cac miu dugc thu
thap tai cac vi tri 1dy mau khac nhau
(bang 3).




Badng 2. Khodng cdch ldy mau va ham lwong cdc nguyén té As, Cr, Cu, Mn dwoc tinh

trén phan mém Matlab.

Khoang cach tinh Ham lwong (ppb)

tir khu vue x4 thai
(m) As Cr Cu Mn
140 12,2 12,8 102 607
200 8,5 8,9 71,4 425
300 57 59 48 284
360 4,8 4,9 40 236

Bdng 3. Khodng cdch ldy mdu va ham lwong cdc nguyén té As, Cr, Cu, Mn dwoc xdc

dinh bang phwong phdp phan tich quang phé hdp thu nguyén tir.

Khoang cach Ham lwgng (ppb)
tinh tir khu vue
xé thai (m) As Cr Cu Mn
140 12,3+1,0 13,1+1,1 105 +5,8 | 610+17,8
160 12,0 £1,0 12,0 +£1,0 92 +8,0 | 580 +16,2
180 10,8 +0,9 10,8 +0,9 88 +8,0 | 540 +16,0
200 9,2+0,8 9,4+0,8 78 +6,8 | 510 +16,0
220 8,5+0,8 9,0+0,8 74 6,4 | 480 +15,8
240 7,3+0,7 8,3+0,8 69 55 | 420 +15,3
260 7,1+0,6 7,6 0,6 63 +5,5 | 400 +15,2
280 6,6 0,6 6,9 +0,6 58 +4,3 | 350 +14,6
300 6,3 +0,5 6,7 +0,6 53+4,3 | 310+14,3
320 6,2 0,5 6,2 0,5 50+4,1 | 280+14,1
360 5,2+0,6 55%0,5 44 +40 | 240 +13,6

theo md phong bang phan mém (bang 2)
Vo1 As <9,7%; véi Cr < 10,9%; voi Cu <

10,2% va v61 Mn < 16,6%.

Cu thé xét trong khu vuc khao sat sy dich
chuyén As, Cr, Cu, Mn thi sai s6 gitra két

qua phan tich mau thuc té (bang 3) va



Trén co s& md phong, c6 thé du doan
dugc ham lugng As, Cr, Cu, Mn ¢ cac
khoang céch khac nhau khi & xa khu vuc
xa thai (theo hinh 1, 2, 3, 4):

- O vj tri cach khu vuc thai x = 400m
theo chiéu dong thai, thi ham luong As 1a
4,3 ppb; ¢ vi tri cach khu vyc thai x =
800m theo chiéu dong thai, thi ham
luong As 1a 2,1 ppb.

- O vi tri cach khu vuc thai x = 400m
theo chiéu dong thai, thi ham lwong Cr 1a
5,0 ppb; ¢ vi tri cach khu vuc thai x =
600m theo chiéu dong thai, thi ham
luong Cr 1a 3,0 ppb.

- O vj tri cach khu vuc thai x = 500m
theo chiéu dong thai, thi ham luong Cu la
28,6 ppb; & vi tri cach khu vuc thai x =
700m theo chiéu dong thai, thi ham
luong Cu 1a 20,4 ppb.

- O vi tri cach khu vuc thdi x = 400m
theo chiéu dong thai, thi ham luong Mn
1a 212 ppb; & vi tri cach khu vuc thai x =
600m theo chiéu dong thai, thi ham
luong Mn 1a 142 ppb. Két qua mo phong
con ¢ thé dy doan dugc kha ning lan
truyén 6 nhiém; cu thé 1a: Khi cong suét
phat thai toan khu cong nghiép An Phu
tang hon 4 lan so voi hién nay, thi moi
truong nude thai cé dau hiéu bi 6 nhidm
As (0,05 ppm — QCVN
40:2011/BTNMT), khi d¢ tai vi tri cach
nguén thai 140m, As c6 ham lugng 0,05
ppm; Khi cong suat phat thai toan khu
cong nghiép An Phi ting gap ~ 19 lan so
v6i1 hién nay, thi méi truong nudc thai co
dau hiéu bi 6 nhiém Cr (Cr tong: 0,25

ppm — QCVN 40:2011/BTNMT); Khi
cong suat phat thai toan khu cong nghiép
An Phu ting gap 19,6 lan so véi hién
nay, thi méi truong nude thai co du hiéu
bi 6 nhiém Cu, khi d6 tai vi tri cach
ngudn thai 140m thi Cu c6 ham luong 2
ppm. Riéng ddi voi Mn: da c6 dau hiéu 6
nhiém vugt ngudng nudc thai loai A khi
thodt ra moi truong (0,607 ppm), Tuy
nhién, theo két qua thyc nghiém va tinh
toan trén md hinh Matlab, khi xa ngudn
thai 200m thi ham luong Mn thap hon
titu chuin loai A (theo QCVN
40:2011/BTNMT).

4.KET LUAN

Két qua sir dung phan mém Matlab giai
bai toan lan truyén 6 nhidm dbi voi 4
nguyén t6 (As, Cr, Cu, Mn) trong khu
vuc xa thai doc kénh dan cia khu cong
nghiép An Phu ¢ tinh Phi Yén kha phu
hop so vai két qua thyc nghiém.

Tu két qua md phong trén phan mém
Matlab c6 thé du bdo dugc toc do di
chuyén ciing nhu kha ning giy 6 nhiém
ctia bén nguyén to trén khi cong suat phat
thai cua cac khu cong nghiép tang lén.

C6 thé mé rong phan mém Matlab d&é mo
hinh héa qua trinh dich chuyén céc
nguyén t6 khic c6 kha ning gdy 6 nhiém
moi truong tai khu cong nghiép An Phu
noi riéng va cac khu cong nghiép noi
chung.
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