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TOM TAT

Nganh cong nghiép san xuat xi ming ¢ Viét Nam 1a mot trong s cac nganh cong nghi¢p co vi tri quan
trong trong nén kinh té quéc dan. Trong nhiing ndm qua, quy hoach phat trién nganh cong nghiép xi ming
duoc coi 1a mét cdng cu hoach dinh phét trién cac nganh céng nghiép khéc. Tuy nhién, trong qua trinh hoat
dong cua nha may gay anh huong khong nho dén moéi trudng xung quanh. Vi vay, viéc nghién ciru danh
gia anh huong dén moi truong, dac biét 1a méi truong khéng khi do hoat dong cia cac nha may xi mang;
tir d6 dé xuat giai phap giam thicu dam yéu cau phat trién bén viing la can thiét. B¢ du bao tac dong trong
qua trinh hoat dong ctia nha méay xi méng, cu thé 1a nha 1 may xi mang Long Thanh, tap thé tac gia sir dung
phol hop cac phuong phap khao sat thuc dia, phan tich méu va tong hop sb lidu, két hop mé hinh METI-LIS.
Két qua nghién cuiu rat ra mot s két luan sau:

- Theo két qua md hinh lan truyén thi SO, CO thi gia tri ndng do cua khi thai SO, va CO nam trong gioi
han quy chuén cho phép. Di vai khi NOy phat thai virot quy chuan trong khu vic dién tich nha may. Vi
vay, tai mdi vi tri phét sinh khi thai Nha may lip dat hé thong xir ly khi NOx dat QCVN 23:2009/BTNMT
va ndng d6 bui dudi 30 mg/Nm?.

- Tur nhitng két qua chay mé hinh phat tan bui, ta thdy khong thé dé cho mot trong cac loc bui hong ma nha
may van hoat dong binh thuong. Bong thoi dé dam bao an toan cho cac dbi twong nhay cam xung quanh
dy an, dic biét 1a khu dan cu phia Dong Nam va Pong Béc — cac ho dan ngoai hang rao nha may, cach khu
vuc 10 nung trong ban kinh bi anh huéng 400 — 1.600m.

Tur khoa: Xi mang; METI-LIS; méi truong.

1. Pit van dé

Ha Nam Ia tinh thudc ving Dong bang séng Hong, mot trong nhitng tinh c6 loi thé vé tai nguyén khoang
san d4 voi, lam nguyén liéu cho san Xuét xi mang, san xuat voi cong nghiép, san xuit bot nhe, lam vat liéu
xay dung, cac loai da quy c6 van mau phyc vu xay dung, trang tri noi that va 1am db my nghé, cac mo sét
lam xi mang, gach ngdi, gém sir va mot s mo than bin, mo dolomit. Pay 1a loi thé manh cia tinh Ha Nam
S0 Vi cac tinh/thanh viing chau thd séng Hong. Theo tai liéu didu tra, danh gia va tham do dén thoi diém
hién tai, tong trir lugng va tai nguyén da voi & Ha Nam dat khoang 7,4 ty m3; trong d6 trir luong (cap 111
+121 = 122) ctia 8 khu mé da tham do va huy dong vao khai thac 12 537,044 triéu tin va phan bé tap trung
& cac huyén Thanh Liém, Kim Bang.

Sy phat trién cua nganh san xuat xi mang da dong gop khong nho vao nén kinh té qudc dan; nhung
nhiing hé luy vé méi truong néi chung, tic dong dén sirc khoe ciia nguoi dan néi riéng dang 1a nhirng théch
thirc I6n ddi véi nude ta; trong d6 co nha may xi mang Long Thanh.

Vi vay, viéc nghién ctiu du bao tac ddong méi treong ty nhién do hoat dong cua nha may xi mang Long
Thanh, Ha Nam 1a can thiét.

2. Phwong phap nghién ciru
2.1. Phwong phdp khdo sat thue dia

Dé danh gia tac dong dén méi truong do hoat dong cua nha may xi mang tap thé tac gia tién hanh khao
sat va ldy va phan tich mau moi trudong khong khi, nuéce tai nha may va khu vuc xung quanh.
2.2. Phuwong phap mé hinh héa méi truwong

Phuong phap nay nhdm danh gia mtc d6 6 nhidm va kha niang khuéch tan bui va khi thai trong moi
trueong khéng khi theo khdng gian va thoi gian. Day 1a phuong phap ¢6 mic d6 dinh lwong va dé tin cay

cao cho viéc md phong cac qua trinh vat Iy, sinh hoc trong tu nhién va du béo tac dong méi tuong, kiém
S0t cac ngudn gay 6 nhidm.

* Tac gia lién h¢
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Str dung mo hinh Gauss, md hinh ngudn diém dé tinh toan néng d¢ bui va khi thai phat sinh do hoat
dong dao dap, san gat.

M@ hinh METI-LIS phién ban 2.03 do Trung tam Nghién ctiu Rui ro Hoé chat, Vién Khoa hoc va Cong
nghé cong nghiép, Bo Kinh té va Cong thuong Nhat Ban xay dyng. M6 hinh nay dugc phét trién duya trén
co s& cai tién tir md hinh ISCST3 cua M. Pay 1a mé hinh c¢6 d6 chinh xac cao trong tinh toan du béo lan
truyén cac chat 6 nhiém trong khi thai va duoc st dung rong réi tai nhiéu nuéce trén thé gioi.

M0 hinh METI-LIS duoc dya trén mo hinh ludng khoi Gaussian véi gia thiét trong diéu kién phat thai
on dinh. Véi nguon thai la mot nguon diém (6ng khoi), hé toa d6 khong gian ba chiéu duoc thiét lap nhu
sau: ldy vi tri nguén thai 1am géc toa do, tuc 1a diém 0 caa hé toa do, huong theo vét khoi la truc x (truc X
trung voi huéng gié théi); vudng goc voi huong gid la truc y va theo chiéu thang dung I tryc z.

Tinh toan lan téa bui va cac chat doc hai tir cc dng khoi theo mo hinh Gauss. Phuong trinh theo mo
hinh Gauss dé xac dinh ndng d6 chat 6 nhidm toa do x, y, z bat ky nhu sau:

M —y? —(H-2)? —(H+2)2
C()(.yl z) = DY (exp 2 ) (EXp 252 )+(exp 252 )

y-z y z z

mg/m3

Trong cbng thac trén:

Cyyz - NOng do chat 6 nhiém tai diém c6 toa do x, y, z, mg/md.

y - Khoang céch tir diém tinh toan trén mat ngang theo chiéu vudng géc vai truc vét khéi, cach tinh vét
khoi, m.

Z - Chiéu cao diém tinh toan, tinh cho diém sat mat dat, z =0, m.

M - Tai luong 6 nhidm caa ngudn thai, mg/s.

u - Toc do gi6 trung binh & chiéu cao hiéu qua, m/s.

- Hé sb khuéch tan cua khi quyén theo phuong ngang (phuong y), m.

o, - Hé sb khuéch tan cua khi quyén theo phuong dung (phuong z), m.

H - Chiéu cao hiéu qua cua 6ng khéi, m.

Trong tinh toén s& tinh cho 2 mua dac trung ctia nim 1a mua hé va mua déng.

3. Két qua va thio luan )
3.1. O nhiém bui va khi thdi tir hogt dgng nghién, nung

Bui & van dé 6 nhiém chinh véi nganh san xuat xi mang, bui phét sinh tir cac cong doan san xuat cua
nha may nhu nghién nguyén liéu, nghién than, nung clinker, 1am ngudi clanker, xuat xi mang... Theo
phwong phap tinh toan nhanh ctia WHO, tai lugng buyi phét sinh tir cac cong doan san xuét chinh caa Nha
may Xi mang Long Thanh duoc tinh toan du bao nhu trong Bang 1.

Bang 1. Tdi lwong bui tir cdc cong doan san xuat chinh cua Dir 4n

TT Céng doan san xuit chinh Hg so Bhét .théi byi Kh,éi lm'):ng byl pﬁét thal
(kg/tan clinker) tAn/ngay tAn/nim
1 | Du trit than trong silo 0,10 0,6 186
2 | Phan loai than 0,18 1,080 334,8
3 | Nghién (hé thong dét gian tiép) 10,00 60 18600
4 | Chura nguyén ligu san xuat 0,14 0,84 260,4
5 Nghién liéu so cap va thi cap
Khoéng c6 hé thong kiém soét bui 42 25,2 7812
Co loc thi vai 0,02 0,12 37,2
6 Nghién liéu cap ba
Khoéng c6 hé thong kiém soét bui 51 30,6 9486
Cé thi loc vai 0,026 0,156 48,36
7 Van chuyén nguyén liéu bang bang tai
Khéng c6 hé thong kiém soat bui 1,5 9 2790
Kiém soét bui tot 0,075 0,45 139,5
8 Nung clinker theo phuong phép kho
Khoéng c6 hé thong kiém soét bui 120 720 223200
C6 hé thdng cyclon va ESP 0,34 2,04 632,4




TT Céng doan san xuat chinh He sb ehét .théi byi Kh,éi lu’({ng byl pr'1ét thal
(kg/tan clinker) tAn/ngay tAn/nim
9 Lam ngudi clinker
Khong c6 hé théng kiém soét bui 10,6 63,6 19716
C6 hé thong ESP 0,048 0,29 89,28
C6 hé¢ thdng loc tui vai 0,01 0,06 18,6
10 | Chtra clinker trong silo 0,12 0,72 223,2
11 Nghién clinker (may nghién con lin)
Khéng c6 hé thong kiém soét bui 85 510 158100
C6 hé thdng ESP hoic loc bui tdi vai 0,43 2,58 799,8

(nguon: tinh toan cia VESDI “Assessment of Soures of Air, Water and Land Pollution, Geneva, 1993”
cua WHO)

Néu tinh gia thiét trung binh sy phat tan bui trong toan bé dién tich Dy &n 1 694.500 m? véi d6 cao phat
tan bui trong khoang 10 m. Du béao theo huéng 6 nhidm nhat (nha may khong c6 hé thong kiém soét bui),
thoi gian 1am viéc lién tuc 24 gio/ngay thi mac d6 6 nhiém bui gay ra trong khu vuc nha may trung binh
trong 1 gio 1a: 3447,6 pug/ms. So véi nong do bui toan phan cho phép theo QD 37733 — 02 — BYT thi ndng
d6 bui cho phép tai méi truong lam viée trong co sé san Xuat xi mang khong vuot qua 4.000 pg/m®. Nhu
vay, ndng do bui trong co s& dat gié tri cho phép.

Qua bang trén c6 thé thay, trong truong hop khdng co cac bién phap kiém soat bui, tong lwong bui phat
thai vao khong khi xung quanh tir cac cong doan nghién xi mang cua nha mdy xi mang Long Thanh la rat
I6n Tuy nhién, Cong ty da va dang thyuc hién cac bién phap kiém soat bui bang cac hé thdng loc bui tai vai,
luong bui phat thai vao méi truong xung quanh hién tai van nam trong gisi han cho phép cia QCVN
23:2009/BTNMT.

3.2. Dur b4o phat tan 6 nhidm tir khi thai

* Tinh toan sir lan truyén chat 6 nhiém trong khi quyén bang mé hinh tir hoas déng sdan xudt

Co s tinh toan mé hinh dya trén ban d6 khu vuc nghién ctu, s6 liéu khi tuong thuy van va thong tin, s6
liéu v& ngudn gay 6 nhidm (sé 6ng khéi, chiéu cao, dudng kinh dng khoi, tc do phut tai miéng dng khai,
nhiét d6 tai miéng dng, luu lugng khi thai...)

- S liéu khi tugng (nhiét 4o, téc do gié, hudng gio, buc xa mat troi) dugc xir Iy dé chay trong trudng
hgp “short-term”.

- D6 6n dinh khi quyén.

Bang 2. Thong sé phéat thai ciia nguon thai chinh

Khu vue Do cao (m) Pwong kinh (m) I(-‘lllrrun g}f}")“g
Khu vyc nghién lidu va 16 nung 117 4 940.000
Khu vyc lam ngudi Clanke 35 1,8 650.000
Khu vuc nghién than 30 3,5 140.000
Khu vyc nghién xi ming 30 3,5 140.000

Mb hinh héa moéi trudng véi sw md phong céc tién trinh dan truyén va chuyén héa vat chat trong moi
truong, da duoc nghién ctu phat trién va ang dung & nhidu nudc trén thé gidi, trong rat nhiéu co quan &
cac linh vuc khac nhau.

Mot mé hinh ¢ d6 chinh x4c cao c6 vai trd hd tro rat nhiéu cho tién trinh ra quyét dinh trong cong tac quan
Iy méi treong. Céc loai méd hinh dwoc tap trung XAy dung va dat dwoc nhing két qua nhét dinh trong linh vyc
nay gdm: cac mé hinh phat tan 6 nhim khong khi, cdc mé hinh lan truyén 6 nhiém nudc mat va cac mé hinh lan
truyén 6 nhiém nudc ngam. Hién nay, trén thé giéi cac md hinh phat tan 6 nhiém khong khi da dugc xay dyng
va tng dung kha pho bién cho céc dang ngudn diém (mo phong cho céc 6ng khoi loai thap va loai Ca0) Va C4c
ngu0n thai duong (mo phong qua trinh phat tan ctia cac phuong ti¢n chay trén duong giao thong). Con cac nguon
0 nhlem khéng khi dang viing (hay cac nguon thai mat) it pho bién hon do tinh chat khong dién hinh cua ting
nguon thai.

Dé ting dung phuong phép nay trong viéc danh gia qué trinh lan truyén chat 6 nhiém phét thai tir to hop
dng khoi nha may xi mang Long Thanh, tinh Ha Nam, & déy cac tac gia sir dung md hinh METI-LIS phién
ban 2.03.



* Xdc dinh c&c thong so

Tinh toan tai luong

Tai luong va lwong khéi thai cia céc chét & nhidm duoc xac dinh theo san pham chéy cia nhién lidu. Chuong
trinh tinh toan san pham chay dwoc lap bang ngdn ngir Turbo pascal va thyc hién trén méy tinh dién tir, va st
dung cac cong thie tinh todn co ban nhu sau:

- Luong khong khi khé ly thuyét can cho qua trinh chay 1kg nhién li¢u:

Vo = 0,089 Cp + 0,2264 Hp - 0,0333 (Op - Sp), m? chuin/kg.

- Luong khdng khi am ly thuyét can cho qué trinh chay1lkg nhién liéu:

Va = (1 + 0,0016d) Vo, m¥Kkg.

- Luong khdng khi am thuc té: Vt = a.. Va, (m3/kg)

- Luong khi SO, trong san pham chay: Vsoz = 0,683.102 Sp, (m3/kg).

- Luong khi CO trong san pham chay: Vco = 1,865. 102.1.Cp, (m3/kg).

- Luong khi CO; trong san pham chay: Vco, = 1,853.102 (1- ) Cp, (m3/kg).

- Luong hoi nudc trong san pham chéy: Vizo = 0,111 Hp + 0,0124Wp + 0,0016d.Vt.

- Luong khi O3 trong khong khi thira: Vo, = 0,21 (o - 1).Va, (m%/Kkg).

Luong khi NOx trong san pham chéy:

- Luong khi N, trong san pham chéay: Vi, = 0,8 .102 Np + 0,79.Vt, (m3/Kg).

_ Mo m° / kg
NOx B'pNOX
- Lugng khi N tham gia phan tng ctia NOx: V2 (vox) = 0,5VNox, (M3/kg).
- Luong khi Oz tham gia vao phan tng ciia NOx: Vo2 = Viox, kg/m?.
- Tong lugng san pham chay cua 1kg nhién ligu:
Vspc = Vsoz2 +Veo +Veoz +Vzo Vo2 +Vinox +Viz - Vi (vox ) Voz (vox), (M3/Kg)
\V xB 273+t

Lspc—tc= SPC TC 13/s
3600 273

- Luu luong san pham chay ¢ diéu kién tiéu chuan va thuc té:
Tai lwong SO trong san pham chay: Msoz = (103, Vso2 .B. pso2)/3600, (g/s).
V  xB 273+t
Lspc = —SP€  x K m3/s
3600 273

Tai lwong CO trong san pham chay: Mco = (10%.Vco .B. pco)/3600, (g/s).

- Tai lugng Bui trong san pham chay: Mg,i= (10.a.A,.B.)/3600, (g/s).

- Tai luong NOx trong san pham chay: Myox = 3,953.108.Q%18, (kg/h).
trong dé:

Sp, Cpr , Ho Op , Np , Ap W,: thanh phan 1am viéc caa nhién liéu, (%);

Pso2, Pco. Pnox - trong lugng don vi cua céc chat twong Gng ¢ diéu kién t = 0°C, p = 760 mmHg,
kg/m3chuan;

a: hé s6 tro bay theo khoi;

n: Hé s6 chay khong hoan toan;

o Hé s6 khéng khi thira;

Q: Luong nhiét do nhién liéu toa ra trong 1 gio, kcal/h;

B: lugng nhién liéu tiéu thu trong 1gio, kg/h.

Nong d¢ ti da cho phép ciia cac thong sé 6 nhiém trong khi thai cdng nghiép san xuét xi mang duoc
tinh theo cong thirc: Cimax = C x Kp x Kv
trong do:

Cimax: NOng d6 t6i da cho phép cuia cac thdng sé 6 nhidm trong khi thai cong nghiép san xuit xi mang,
mg/Nm? ;

C: Nong d cua cac thdng sé 6 nhiém trong khi thai cong nghiép san xuat xi mang quy dinh tai myc 2.2
cua QCVN 23, mg/Nm?;

Kp: Hé s6 cong suét quy dinh tai muc 2.3 caa QCVN 23;

Kv: Heé sé vuing, khu vuc quy dinh tai muc 2.4 caa QCVN 23.

Pay la nha may xi mang xay dung méi, cong suit 6.000 tan clinker/ngay va dia diém xay dung tai khu
vuc ndng thén nén nong do C lay theo cot B2, hé s6 Kp = 0,8 va Kv = 1,2.

Nong do t6i da cho phép cua cac thong sb 6 nhiém trong khi thai cong nghiép san xuat xi mang dugc thé
hién trong bang 3.




Bang 3. Tong hop néng dé céc chat 6 nhiém trong khi thai

TT | Thongsb | 0HRIRS | nens (o | tohtoan | gl
1 Bui tong 100 1,12*100 111 37,66
2 co 500 560 483 100,65
3 NOx 1000 1.120 1.008 248,84
4 S0, 500 560 546 118,06

Can cr vao sb lidu tinh toan nong do chat & nhidm ¢ diéu kién tiéu chuan va so sanh voi QCVN cu thé
cho nha méy san xuét xi mang Long Thanh nhan thiy ndng d6 phat thai bui va khi thai nim trong giéi han
cho phép.

- 86 ligu vé khi tuong

S6 lidu vé khi tuong dugc sir dung cho viéc tinh toan mé hinh bao gém ché d6 gi6 cua khu vyc. Tai khu
vuc dy an cac thdng sb vé khi tuong nhu trong bang 4.

Bang 4. Nhiér @3 trung binh, vén toc gié trung binh

Gi6 cha dao Ap dn di
Mua Nhigt ¢, °C — e Cap on djnh
R Van téc, m/s Huéng khi quyen
Mua mua 31,2 2,1 Pong Nam B
Mua khd 21,5 2,5 Dong Bic B

(nguon: Khi tiwong thiiy van Ha Nam)

* Két qua chay md hinh

Dua vao céc so liéu vé Két qua tinh toan md phong lan truyén khi bang phan mém METI-LIS theo céc
kich ban khéac nhau duoc trinh bay dudi day:

C.1. Két qud tinh toan SO tai d cao tiép nh@n 2m theo cac muia khac nhau

: 5 -
a. Mua kho b. Mua mua
Ving dién tich ndng do chat 6 nhidm SO, phan b I6n nhit nam cach nha may khoang 200-600m vé
huéng Tay Nam vao mua kho; 400-1.600m vé hudng Tay Bic vao muia mua.

C.2. Két qua tinh todn NOxtgi cdc dé cao tiép nhgn 2m theo cac mua khac nhau

" # S E

a. Mua kho b.Miia mura
Doi véi khi NOx, két qua md phong cho thdy viing nong d§ NOx cao nht cdch nha may khoing 200-
1.000m vé phia Tay Nam vao mua kho; khoang 200-1.000m vé phia Tay Bac vao mua mua.




C.3. Két qua tinh toan lan truyén 6 nhiém bui tgi nha may chinh ¢ dg cao tiép nhgn 2m
a. Khi c6 hé thong xir ly

Mia kh
c6 hé thang xir Iy

o 33 .S Bt

Mua kho . Mua mua

Két qua md phong bui cho thay khi hé thong xir ly 6 nhiém hong, ving co ndng d6 6 nhiém bui vurgt qua
gidi han quy chuén méi trudng khong khi xung quanh phan bé chi yéu trong khu vuc nha may va lan rong
ra xung quanh véi ban kinh khoang 1.000m vé phia Tay Nam va Tay Béc nha may. Vi tri c6 nong d¢ bui
cao nhat dat 15000 ug/m? vuot gidi han cho phép caa quy chuan méi truong khéng khi xung quanh 5 lan
trong ban kinh 600-1.000m tir khu vyc 10 nung va lam ngudn clinker.

4. Két luan

Két qua nghién ctru cia dé tai rat ra mot s6 két luan sau: , , i ‘

- Bien doi khuyéch tan chat 6 nhiem phu thudc nhiéu vao hudéng gio, khuech tan chat 6 nhiem theo chieu
ngang va chiéu doc theo quy luat khuyech tan va bien doi thong thuong. .

- Theo két qua md hinh lan truyén thi SO, CO thi gia tri nong do cua khi thai SO, va CO nam trong gici
han quy chuan cho phép. Doi véi khi NOx phat thai vuot quy chuan trong khu vyc dién tich nha may. Vi
vay, tai moi vi tri phat sinh khi thai Nha may lap dat he thong xu 1y khi NOx.

- bé gam béoran toan cho cac d6i tugng nhay cam xung quanh dy an, dac biét la khu dan cu phia Dong
Nam va Pong Bac — c&c h dan ngoai hang rao nha may, cach khu vuc 10 nung trong ban kinh bi anh hudng
400 — 1.600m.

L&i cdm on

Nghién ctru sinh dwoc hd trg boi chuong trinh hoc bong dao tao thac si, tién s trong nudc cia Quy Doi
méi séng tao Vingroup.
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ABSTRACT

The study predicts the impact of the air environment
from cement plant operations

Vu Thi Lan Anh?, Nguyen Phuong?, Nguyen Phuong Dong*
! Hanoi University of Mining and Geology

Cement production industry in Vietnam is one of the industries that have an important position in the
national economy. In recent years, the cement industry development planning has been considered as a tool
for the development of other industries. However, during the plant's operation, it has a significant impact
on the surrounding environment. Therefore, the study of environmental impact assessment, especially the
air environment due to the operation of the cement plant; from there, proposing mitigation solutions to meet
the requirement of sustainable development is necessary. To forecast the impact during the operation of a
cement plant, in particular Long Thanh cement factory, the authors used a combination of field survey
methods, sample analysis, and analysis methods and data synthesis, combining METI-LIS model. Research
results draw some conclusions as follows:

According to the propagation model results, SO2, CO, the concentration value of SO2 and CO emissions
are within the allowable standard limits. For NOXx, emissions exceed the standards in the factory area.
Therefore, at each location generating exhaust gas, the plant installs the NOx gas treatment system meeting
QCVN 23:2009/BTNMT and the dust concentration is below 30 mg/Nm3.

From the results of running the dust dispersion model, we can not let one of the dust filters be damaged and
the plant still operates normally. At the same time to ensure the safety of sensitive objects around the
project, especially the residential areas of the Southeast and Northeast - households outside the factory
fence, within the affected radius of the kiln area enjoy 400 - 1,600m.

Keywords: Cement; METI-LIS; environment.



