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DU BAO BIEN PONG CHAT LUQNG NUOC SONG HAU
DO QUA TRINH NANG CONG SUAT

NHA MAY GIAY LEE AND MAN VIET NAM
Ngé Tra Mai', Phan Thi Thanh Hing?

Tém tat: Viéc ndng cong suat Nha mdy gidy Lee & Man Viét Nam tir 420.000 tin/ndm 1én

1.100.000 tin/ndm kéo theo viéc gia tang huu lwong xd nwée thdi tie 16.000m’/ngay dém lén

33.400m’/ngay dém, dong nghia véi viéc tang ham lwong cdc chat thai dé vao séng Hau. Nghién ciru
nay trinh bay két qua dp dung b mé hinh MIKE mé phong 04 kich ban lan truyén BODs, COD va
TSS la cdac thanh phan ddc tring trong nude thai ciia nganh tdi ché gidy lam co s dé duw béo bién

déng chat heong nuwée séng Hau.

Tir khoa: Nha mdy gidy, nuée thdai va mé hinh MIKE.

Ban Bién tap nhan bai: 11/12/2019 Ngay phan bi¢n xong: 12/12/2019

1. Mé dau

Thang 11/2017, Nha may gidy Lee & Man
Viét Nam chinh thirc van hanh tai ép Phu Thanh,
thi trdn Mai Dam, huyén Chau Thanh, tinh Hau
Giang gdm 1 xudng san xuat 420.000 tAn/nam.
San pham dau ra 1a gidy Krafliner va Whitetop,
nguyén lidu dau vao 1a gidy phé liéu nhap khau
504.000 tin/nam. Thang 9/2019 Nha may quyét
dinh tang cong sut 1én 1.100.000 tAn/nim b?mg
cach nang cap xuong san xuat hién hitu 1én
500.000 tin/nim va dau tu bd sung thém 1
xuong san xuit 600.000 tdn/nam coéng nghé
tuong tu.

Qua trinh nang cong sudt 1am ting lugng
nudc thai tr 16.000m? 1én 33.400m*/ngay dém
[1]. Nudc thai tir cong doan: nghién thuy luc, loc
néng do cao, sang tho, loc dia, ép va séy so bo,
thanh phan 6 nhiém chu yéu la chat ran lo ling
(SS), chat hitu co (BODs/COD), chét dinh dudng
(N/P) s& duoc xir Iy va d6 thai vao song Hau.

Tai song Hau, qua trinh thuy dong luc (dong
chay, gio, qua trinh x40 trdn,...) lam khuéch tan
cac chit dong thoi mang khbi nudc thai nay 1én
phia bic hodc xudng phia nam theo huéng dong
chay. Nghién ctru anh hudng cua khéi nude thai
tir Nha may Gidy thong qua cac mé hinh toan dé
mo phong qua trinh vat 1y, sinh hoa dién ra trong
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Twu vire. Két qua tinh toan mé phong lién tuc qua
trinh dong lyc va truyén tai vat chat trong truong
hop truong hgp Nha may trude va sau khi nang
cong suat, ciing nhu mo phong céc kich ban khac
nhau trong nhitng diéu kién xa thai khac nhau.
Viéc mo phong theo cac kich ban khac nhau hd
trg cac nha ra quyét dinh xem xét c6 hay khong
chép thuin nang cong suit cho Nha may; giup
cac nha quan ly dua ra dugc nhiing ké hoach,
chién luoc dé kiém soat va diéu tiét nguf‘m thai;
dong thoi khuyén cido Nha may xdy dung cac
bién phap san xudt sach hon, tudn hoan nuéc
thai, giam thiéu céc tac dong bat loi dén ngudn
tiép nhan.

2. Phuwong phap nghién ciru va tai liéu thu
thap

2.1. Tiép cin vin dé

C6 nhiéu cach tiép can trong nghién ctru thiy
van va moi trudng. Tuy nhién quan diém tiép can
tong thé dugc sir dung chinh trong nghién ctru:
céc bién dong 6 nhidm dugc xem xét trong cac
méi quan hé giita tu nhién va kinh té x4 hoi trén
Iuu vuc song Hau va lan can.

2.2. Lwa chon mé hinh

Dé tinh toan mirc do lan truyén 6 nhiém do
nudc thai trén song Hau, st dung cac md hinh
Nam, Mike 11 va Mike 21.

"Vién Vat ly, Vien HLKH & CN VN
*Vién Dia ly, Vien HLKH & CN VN
Email: ngotramai@gmail.com

TAP CHi KHi TUQNG THUY VAN

S6 phuc vu Hoi thao chuyén dé


QUANG TRI
Typewriter
DOI:10.36335/VNJHM.2019(EME2).130-138


Str dung NAM nhu mot biéu thirc toan hoc dé
két ndi mo ta theo dang dinh lwong don gian cac
thanh phan khac nhau ctia qué trinh mua - dong
chay.

Str dung MIKE 11, 21 14 phan mém k¥ thuat
chuyén dung cua DHI (Vién Thuy luc Pan
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Mach) dé mé phong thuy dong luc cua cac dong
chay. H¢ théng mo hinh c¢6 kha nang sir dung ca
ludi tinh toan duong thang ciing nhu dudng cong
dé tinh toan chat lugng nudc trong song, bién va
hd chtra. Qua trinh tinh toan dwgc thuc hién
trong hinh 1.

Tai Mb phéng mura Tinh toan hiéu Mo phong thuy Phan
licu rao dong chay chinh mé hinh mua [®] 1w voidieukien =™ cp vy
dia . 7 hién trang N
hinh, - dong chay NAM nhan
thity v va mé hinh thiy Iyc xét két
van, AL : chat lugng nude 1 M6 phéne thil qud tinh
ba Mb phong thuy RO . 0 phong thuy .
o T lucichitu || chicuMIKELIVa2 | 3l juckhiconha [» (04n
MIKE11 chiéu MIKE21 méy hoat dong

Hinh 1. Qui trinh tinh todan

2.3. Thiét ldp diéu kién bién

Dé lam bién cho mé hinh 2 chiéu, md hinh 1
chiéu két hop v6i mua dong chay (NAM) duoc
xdy dyng va mo phong. Do khdi lwong mé hinh
16n nén trong Dy an nay sir dung két qua mo
phong cua Vién Khoa hoc Khi tugng Thuy van
va Mai truong [2]. So dd thuy luc dugc dua ra tai
hinh 2.

Do dic diém tu nhién cia khu vuc Nha may
nam giap ranh gitra PBSCL va ha luu song Sai
Gon - Déng Nai nén dé mé hinh hoa dugc ché do
thuy lyc mua kiét/mua I cua toan vung, so dd
tinh toan thuy luc phai thiét 1ap cho toan ving
DBSCL tir Karatie toi bién Dong va toan bo khu
vuc ha luu song Pong Nai tir Phudc Hoa, Dau
Tiéng va Tri An dén bién. So d6 nay duoc két
ndi tir 2 so do tinh 1a thiy luc cho ha luu séng Sai
Gon - Pdng Nai va toan PBSCL [2-3].

Bién luu lugng g6m 03 bién: tai Karatie, Bién
hd va Vam C6 Pong. Bién muyc nudc gdm 65
bién, kéo dai tir cira Thi Vai dén cira ra kénh
Vinh Té. Do mé hinh thuy luc 2 chiéu khong ap
dung duoc cho vung 1én vi toc d6 may tinh
khong cho phép, nén pham vi ciia m6 hinh nay tir
Cén Tho dén Pai Ngai v6i chiéu dai khoang 40
km bao phu toan bd viung c6 hoat dong xa thai
cua Nha may (Hinh 3). Cac bién ctia md hinh
MIKE 21 dugc 13y tir mé hinh 1 chiéu MIKE 11.
So d6 thuy luc cho ving Dy an duoc chia thanh
1.000.000 6 ludi tinh toan (2000x500) (Hinh 4).

i

Hinh 2. So @6 thity lwc vimg ¢é hoat dong xa
thai ciia Nha may gidy

Hinh 4. O luoi tinh toan trong so do thuy luc
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2.3. Xdy dwng kich ban mé phong

Cu lao May nam gitra song Hau, thudc dia
phan xa Luc ST Thanh (phia Nam) va xa Phu
Thanh (phia Bic), huyén Tra On, tinh Vinh
Long, cach diém xa nudc thai caa Nha may
khoang 900m vé phia Pong Béc; Cu lao Phong
Nam, 1a mot xa cu lao thudc huyén Ké Séch, tinh
Séc Trang, cach vi tri diém xa nude thai cia Nha
may Gidy khoang 4,9km vé phia Pong Nam.

Xay dung cac trudng hop mo phong dé so
sanh dbi chimg khi Nha may nang cong suat.

- Kich ban 1, 3: Nudc thai san xuét ciia Nha
may Gidy cong suit 420.000 va 1.100.000
tAn/ndm chua duoc xir 1y (rui ro/sy cé), Xa truc
tiép ra moi truong. Nong d6 COD, BODs, TSS
trong kich ban 1 dugc léy theo thuc té tai két qua
do dac chat lwong nudc thai trude xtr 1y cia Nha
méy cong suat 420.000 tin/nim trong 6 thang,
bang 1.

- Kich ban 2, 4: Nudc thai san xuét ciia Nha
may Gidy cong suat 420.000 va 1.100.000 tan/nim
xu ly dat QCVN 12-MT:2015/BTNMT, QCVN
40:2011/BTNMT, cot A, Kq=1,2; K= 0,9. Nong
d6 COD, BODs, TSS lay bang gi¢i han cho phép
ctia 2 quy chuan (Bang 1).

Két qua s€ dugc so sanh gitra kich ban 1 va 3,2
va 4 dé xem xét bién dong vé luu luong, néng do,
khoang cach lan truyén chat thai khi nang cong
suat Nha may.

Hinh 5. Vi tri nha may gidy

Bang 1. Tinh chdt nwée thdi san xudt (truée xir 1y) theo két qua quan trdc dinh ky 6 thang dau
nam 2019 cua Nha may Gidy dang hoat dong voi cong suat 420.000 tan/nam

) Nong do (théng) QCVN 12- QCVN
Thongso  bv MT:2015/B 40:2011/
1/2019  2/2019 3/2019 4/2019 5/2019 6/2019 TNMT  BTNMT
COD mg/l  2.625 2888 3.676 2.871 3.303 2.867 81 81
BOD:s mg/l 1333 1.277 1.804 1456 1.561 1.398 32,4 32,4
TSS mg/l  17.673 15760 1427 3.688 1.936 708 54 54

Ghi chii: QCVN 12-MT:2015/BTNMT, quy chudn vé nwéc thai cong nghiép gidy va bt gidy; OCVN
40:2011/BTNMT, quy chudn vé nuée thdi cong nghiép

3. Két qua va thao luin

Hiéu chinh va kiém dinh mé hinh: Déi véi
truong hop ciia Nha may gidy Lee and Man Viét
Nam d3 c6 hoat dong voi cong sudt 420.000
tan/nam tir thang 11/2017. Sir dung s6 liéu do
thuc té dé lam co sé kiém dinh mé hinh. Hién
nay, Tram XLNTTT cta Nha may hoat dong
hiéu qua, néng d6 cac chat 6 nhidm trong nuoc
thai sau xtr Iy déu nam trong gi6i han cia QCVN
12-MT:2015/BTNMT va QCVN
40:2011/BTNMT, cot A, Kq= 1,2; K¢=0,9. So
sanh két qua chay md hinh vdi bao céo giam sat
mai trudng dinh ky ctia Nha may Giay hién hiru
cho thay:

- Tai vi tri cach cira xa thai 100m vé phia
thuong luu (trén séng Hau): ndng d6 BODs,

TAP CHi KHi TUQNG THUY VAN

COD va TSS tinh toan tuy khong trung khop
hoan toan véi két qua do dac giam sat moi
truong dinh ky nhung ciing nam trong khoang
dao dong cuia s liéu giam sat (BODs: 4-4,8 mg/l;
COD: 5,2-6,4 mg/l; TSS: 12,74-12,78mg/1).

- Tuong tu, tai vi tri cach cua xa thai 100m
vé phia ha luu (trén song Hau): nong d¢6 BODS3,
COD va TSS ciing nam trong khoang dao dong
ctia sb lidu giam sat (BODs: 3,8-4,9 mg/l; COD:
5-6,5 mg/l; TSS: 12,74-12,8 mg/l).

Qua két qua hiéu chinh va kiém dinh xac dinh
duoc chi s& Nash dao dong tu 0,77 dén 0,99.
Nhu vay, viéc ap dung két hop hai modun MIKE
11 va MIKE 21 dé m6 phong dién bién ciia ham
lwong cac yéu to BODs, COD va TSS trong nudc
song Hau. Nhu vay, két qua st dung mo hinh

S$6 phuc vu Hi thao chuyén dé



MIKE 21 dé dy béo pham vi lan truyén va ndng
do cac chat 6 nhiém trong nudc thai tai cac
khoang cach cho két qua tin cdy, c6 thé tiép tuc
ap dung dé dy béao cho giai doan nang cong sut
ciia Nha may 1én 1.100.000 tAn/nim

3.1. Kich bdan 1, 3 nuoc thdi sdin xudt trude
va sau khi ndng cong sudt chwa dwoc xir Iy

- Ham lugng BODs trén song Hau tai khu
vuc ¢6 hoat dong xa thai tang thém khoang 1,12
mg/l so v6i cong suat 420.000 tin/ndm. Pham vi
anh hudng cua viéc xa thai trén song Hau lan
truyén vé phia thuong luu va ha luu xa hon so
v6i Nha may dang hoat dong.

KE1_BOD
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Két qua cho thay, khi triéu rat, mic do anh
huong ciia viée xa thai dén nong d6 BODs cua
nudc song Hau la khoang 16,8km vé phia ha luu,
vuot qua dau cii lao Phong Nam khoang 12,5km.
Nong d6 BOD:s tai dau cu lao Phong Nam ting
khoang tur 1,2-1,6mg/1.

Khi triéu 1én, mtrc d6 anh hudng cua vige- xa
thai dén nong d6 BODs ciia nudc song Hau 1a
khoang 8,7km vé phia thuong luu, vuot qua dau
cu lao May khoang 2,4km. Nong d6 BODs tai
dau cu lao May s& gia ting khoang tir 0,2-
0,34mg/1.

12:00 12:00

Hinh 6. Thay déi ham lwong BODs trén séng Hdu

Hinh 7. Phdn bé BODs trén séng Hau khi triéu rit (KB3 va KBI)

- Ham lugng COD trén song Hau tai khu vuc
Dy an gia tang 1én so voi kich ban 1 khoang
5,4mg/l. Pham vi anh huong cta viéc xa thai trén
song Hau vé phia thuong luu va ha luu lan

[a=Rala} 12:00 [=l=ala]

(KB3 va KBI)
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" Hinh 8. Phan b6 BOD:s trén song Hdu khi triéu lén (KB3 va KB1)

truyén manh hon so voi kich ban 1.

Két qua tinh toan cho thay, khi triéu rat, muc
d6 anh huong cua viée xa thai dén n6ng do COD
cua nudc song Hau trong kich ban 3 khoang
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27,5km vé phia ha luu, vuot qua dau cu lao
Phong Nam khoang 21,6km. Nong d6 COD tai
dau cu lao Phong Nam s& gia ting khoang tir 1,9-
3,2mg/l.

Khi triéu 1én, mtc dd anh huong cua viée xa
thai ¢én ndng d6 COD cua nudc song Hau trong
kich ban 3 khoang 11,8km vé phia thuong luu,
vuot qua dau cu lao May khoang 5,6km. Nong
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d6 COD tai dau cu lao May s& gia ting khoang
tur 0,2-0,4mg/1.

- Ham lugng TSS trén song Hau tai khu vuc
s€ tdng lén so voi kich ban 1 khoang 1,5mg/1.
Pham vi anh huodng cua vi¢c xa thai trén song
Hau vé phia thuong luu va ha luu déu lan truyén
manh hon so vai kich ban 1.

1z:00 oo:oo

1z:00 oo:oo 1z:00

Hinh 9. Thay déi ham lwong COD trén séng Hau (KB3 va KB1)

Hinh 10. Phdn bé COD trén song Hau kh
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Hinh 11. Phin bé COD trén séng Hau khi triéu lén (KB3 va KB1)

Hinh 12. Phdn b
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6 1SS trén song

Hau khi triéu rit (KB3 va KBI)
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3.2. Két qua tinh véi kich bén 2, 4

- Ham lugng BOD:s trén song Hau tai khu vuc
gia tang 1én so v&i kich ban 2 khoang 0,1-
0,15mg/1, khi triéu thap, muc do gia ting cang
16n. Pham vi anh hudng cta viéc xa thai mo rong
vé phia thuong luu khoang 1,2km; vé ha luu
khoang 2,8km so voi hién trang. Chi tiét duoc
thé hién trong cac hinh tir 14 dén 16.

- Ham lugng COD trén song Hau tai khu vuc
gia tang 1én so vdi kich ban 2 tir 0,1-0,14mg/1,
khi triéu thip, mirc d6 gia ting cang 16n. Pham vi

anh huong cua viéc xa thai mé rong vé phia
thuong luu khoang 2,4km; vé ha luu khoang
5,2km so v6i hién trang.

- Ham lugng TSS trén song Hau tai khu vuc
c6 xu hudng tang lén so véi kich ban 2 tur 0,5-
0,9mg/1, khi triéu thip do ham lugng TSS trong
nuoc thai ra nhé hon ham luwong TSS trén song.
Nhin chung tac dong cta TSS trong kich ban nay
anh huong dén TSS trong song do luu lugng
nudc thai xa ra song 16n.

o0:00
os-10

KB4 va KB2)
TAP CHI KHi TUQONG THUY VAN
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Hinh 19. Phén b COD trén séng Hau khi triéu lén (KB4 va KB2)
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Hinh 21. Phan bé TSS trén song Hd;-\/.chi tridu rit (KB4 vaKBZ)

@ TAP CHI KHf TUQNG THUY VAN

S$6 phuc vu Hi thao chuyén dé



BAI BAO KHOA HQC

Hinh 22. Phdn bé TSS trén song Hau khi triéu lén (KB4 va KB2)

4. Két luan

Viéc nang cong suat Nha may gidy Lee &
Man Viét Nam tir 420.000 tan/nam 1én 1.100.000
tan/nam kéo theo viéc gia ting luu luong xa
nude thai tir 16.000m? 1én 33.400m?*/ngay dém,
ddng nghia véi viéc ting ham luong cac chét thai
vao song Hau.

Dic trung clia nganh tai ché gidy 1a chi sd
BODs, COD, TSS trong nudc thai 1on, dudi tac
dong ciia qué trinh dong luc s& lam khuéch tan
céc chat 6 nhiém theo huéng dong chay. Str dung
mo hinh Mike dé mo phong, so sanh bién dong
vé luu luong, n6ng dd mét s6 chi sb dic trung
cho nuée thai nganh gidy. 02 trudng hop véi 04
kich ban duoc so sanh la:

- Kich ban 1, 3: Nudc thai cia Nha may Gidy
cong suat 420.000; 1.100.000 tin/nim chua
duoce xu 1y (rii ro/su cd) xa truc tiép ra moi
truong.

- Kich ban 2, 4: Truong hop nudc thai cua
Nha may Gidy cong suat 420.000 va 1.100.000
xtt ly dat QCVN 12-MT:2015/BTNMT,
40:2011/BTNMT.

- Két qua mo phong cho thay:

+ Trong qué trinh nang cong suat, truong hop

gap rui ro su ¢d, nude thai khong duge xi 1y thi:
(1) ham lugng BOD:s tang khoang 1,2-1,6mg/1 so
v6i Nha méy khi chua nang cong suat, muc do
lan truyén 16n nhét c6 thé dat t6i 16,8km vé phia
ha luu khi triéu rat; (2) ddi véi chi tiéu COD,
ham lugng tang Ién tir 1,9-3,2 mg/I, pham vi anh
hudng lan truyén khoang 27,5km vé phia ha luu;
(3) Khi nang cong suit, ham lugng TSS trén
song Hau s€ tang khoang 1,5mg/l, vung anh
hudng tir hoat dong xa thai s& mo rong ca vé phia
thuong luu va ha luu.

+ Truong hop hé théng xur 1y nude thai cua
Nha may hoat dong on dinh, viéc xa nude thai
dap ung dugc QCVN 12-MT:2015/BTNMT,
40:2011/BTNMT, c6 bién dong 16n vé mit luu
luong tuy nhién ham lugng BODs, COD va TSS
bién dong khong 16n: (1) ham lugng BODs s&
taing so voi khi chua nang cong suét tir 0,1-
0,15mg/1, pham vi chiu &nh huong cling mo rong
hon vé phia thuong luu khoang 1,2km; vé ha luu
khoang 2,8km; (2) chi tiéu COD bién dong ting
tir 0,1-0,14mg/l; ving anh huéng mé rong vé
thuong luu khoang 2,4km; vé ha luu khoang
5,2km; TSS bién dong tang tir 0,5-0,9mg/l, ving
anh huéng khong c6 bién dong rd rét.
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PREDICTION OF THE CHANGES IN WATER QUALITY IN THE HAU
RIVER DUE TO THE IMPROVEMENTS IN THE CAPACITY OF VIET-
NAM LEE AND MAN PAPER MANUFACTURING LTD

Ngo Tra Mai', Phan Thi Thanh Hang’
nstitute of Physics, Vietnam Academy of Science and Technology
Hnstitute of Geography, Vietnam Academy of Science and Technology

Abstract: The capacity of Lee & Man Paper manufacturing in Vietnam increases from 420,000
tons/year to 1,100,000 tons/yvear which will lead to an increase in waste water discharge from
16,000m*/day to 33,400m>/day, which means that the waste concentrations discharge into the Hau
River will also increase. This study presents the results of applying MIKE model to simulate 04 sce-
narios of BODs, COD and TSS which are typical components in wastewater of paper industry as a
basis for predicting of water quality change in the Hau River.
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