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TRONG DAY CHUYEN SAN XUAT XI MANG & VIET NAM
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SYSTEM IN CEMCENT PRODUCTION CHAIN IN VIET NAM
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TOM TAT

Bai bao trinh bay vé nghzen ctru, thiét ké, ché tao va dia vao vin hanh hé thong khir khi NO,
trong ddy chuyén san xudt xi mdng ¢ Viét Nam.

Trong qua trinh sdn xudt xi mang, khi nhién liéu bi dét chay, chdt 6 nhiém phat ra trong khi
thai, mét trong cdc chat 6 nhiém chinh la NO, khi phat thai ra, NO_phan ing voi céc thanh phan co
o bau khi quyén dé tao ra 6-z6n(0,). Ngodi ra, mét sin pham khdc tao ra trong qua trinh dot chay,
chang han nhu Axit Ni-to-ric (HNO,)) phan u'ng Vi cde chat trong khong khi tao ra hién tu'ong mua

A-xit, diéu d6 anh huong dén con nguoi, cay c6i va cdc loai djng vt trong khu vuec bi 6 nhiém.

Dé gidm phat thdi khi NO, trong ddy chuyen san xudt xi mang cé nhiéu phuong phap Tuy
nhién, cong nghé xu Iy khong khi 1dn NO. bang xiic tdc ¢6 lya chon (SNCR) c6 nhiéu wu diém.

Nhom nghién ciru cia Vién Nghién ciru Co khi thuc hién nghién ciru, thiét ké che tao va
dwa vao vidn hanh hé thong khir khi NO_ bang cong nghé SNCR tai day chuyen san xudt xi mang
o Viét Nam.

Tir khéa: Vin hanh hé thong khir khi NO._ trong ddy chuyén san xudt xi mang.
ABSTRACT

This article shows research, design, manufacture and opeartion to NOXDeodorization
System in Cement Production Chain in Vietnam. In cement production process, combustible
flaming causes air pollution. One of polluted substance is NO,. When emitted, NO,, contact with
substance in terrestrial atmosphere to create O,. In addition, there are other substances during
Aaming. For instance, HNO, contact with substances in atmosphere which causes acid rain. Acid
rain has negative effect to human life, plants and animals in concerned areas. There are many
methods to reduce NO, in cement production chain. However, a new NO, processing technology
called Selective non- catalytzc reduction (SNCR) has many advantages. Our research group from
NARIME implement research, design, manufacture and put SNCR technology into operation in
cement production chain in Vietnam.

Keywords: Opeartion to NO, Deodorization System in Cement Production Chain.
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1. DAT VAN PE

Theo Quyét dinh s 432/QD-TTg cua
Thu twéng Chinh phi phé duyét Chién luogc
Phét trién bén vimg Viét Nam giai doan 2011-
2020; Theo qui chuén k¥ thuét quéc gia QCVN
23:2009/BTNMT vé khi thai cong nghiép san
xuat xi mang [TL 1], lugng Oxit-Nito (NO))
thoat ra ngoai khong khi cho phép khéng duge
vuot qua 800mg/Nm?, ¢ nhiét dd 25°C. Ngoai
ra, hién tai Viét Nam da va dang hoi nhép ngay
cang siu rong vai thé gi(’)i va la mot nude thanh
v1en cua Lién hop qudc da ky céc cong uoc
quoc té vé giam phat thai. Do vay, trong tuong
lai gan, Viét Nam s€ phai tuan tha cdc qui dinh
vé luong phét thai, trong do c6 qui dinh vé
lugng chét phat thai trong cac day chuyén san
Xuat xi mang.

Hién tai, c6 mot s phuong phap dé
giam phat thai khi NO_ trong cac day chuyén
san xuat xi mang, vi du nhu Thiét ké cai tao hé
théng diéu hoa khi khoi & khu vuc méy nghién
liéu, thép diéu hoa, thap trao dbi nhiét, voi dét,
cong nghé xur Iy khi xtc tac ¢ lua chon(SCR),
cong nghé xu 1y khi khong xtc tic c6 lua chon
(SNCR).v.v. [TL 2] trong do cong nghé SNCR
la k¥ thuat can ban dé glam phat thai khi NO_
trong cac day chuyén san xudt xi mang da ducyc
hau hét cac nude & khu vue chau Au sir dung.

Nhom nghién ctru thugc Vién Nghién
cou Co khi da 4p dung thanh cong mét hé
théng khir khi NO, cho 2 day chuyén san xuét
xi mang cua Cong ty Xi mang Nghi Son.

2. GIOI THIEU CONG NGHE XU LY KHi

NO, TRONG DAY CHUYEN SAN XUAT
XI MANG (SNCR).

Trong cong nghé san xuat xi mang, doi
hoi can cac dicu kién nhiét d6 va muac do 6 xi
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hoa & mirc rat cao, trong qua trinh dé sinh ra mot
lugng khi NO_ rat 1on tinh trén don vi clanhke
san xuat ra. L&cmg khi NO_ néu khéng duoc xir
l)’/ trirde khi thai ra ngoéi s énh huong rat 16n
dén moi truong va diéu kién song xung quanh.

2.1. Cong nghé xir ly khi NOx dung xic tic
¢0 lua chon SNCR

Cong ngh¢ xu ly khi khong xuc tac co
Iua chon (SNCR) ap dung trong ddy chuyén san
xuat xi mang hién tai 1 cong nghé phun dung
dich A-mé-ni-dc (NH,) hodc U-ré (CH\N,O).
Phan tmg cua A-m6-ni-dc (NH,) hodc U-ré véi
khi NO_ tao thanh hoi nu6e(H,O) va khi Ni-to
(N,). Khi str dung A-mo-ni-ac, dung dich duoc
ph[m truc tiép vao trong duong dng & mot vai vi
tri va cao do ma tai d6 nhiét d¢ khi khoi xdp xi
tr 900° — 1000 °C. Phan tmg xay ra theo phuong
trinh sau:

4NO +4NH, + O, — 4N, + 6H,0 [1]

Khi st dung dung dich U-ré, vi tri dit
voi phun cling twong tur nhu phun dung dich
A-Mb-Ni-Ac, va cong nghé sir dung dung dich
U-ré don gian va an toan hon. Phan tmg xay ra
theo nhu phuong trinh [2] dudi day:

NH,CONH, + H,0 — 2NH, + CO, 2]

Trong qua trinh phun dung dich NH,
hodc U-ré, trong khi khoi xuat hién a-mé-ni-
dc, s6 lugng A-mé-ni-dc c6 thé giam thong
qua qua trinh didu chinh, nhung khong thé loai
bo hét duge. O nhiét do cao, A-md-ni-ac tao ra
gbe NHZ, do la két qua phan Lrng gitta A-mo-
ni-ac vcn gbc Hy-dré-xin va goc O—xy -gen ma
cac g;,oc phéan tor tu do nay dugc tao ra trong
dong khi néng boi céc phan ng khac nhau.
Goc phan tir tu do NH, chuyén déi thanh phan
Mo6-né-xit Ni-to thanh phan tr Ni-to theo
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phan {ng [3] dudi day:
NH,+NO —N,+H,0 (3]

Phuong trinh phan ng tong quat cta
A-mé-ni-ac trong khi khoéi nhu ¢ phuong trinh
[4] duoi day:

4NO +4NH, + 0, — 4N, + 6H,0  [4]

Viéc khir khi NOx biang A-mé-ni-ic
hodc U-ré dua trén rat nhiéu phan tmg riéng
phan, can bing phan tmg hoa hoc dugc quyét
dinh boi nhiét do va néng do cua chat phan
tng. Do vy, v6i lugng phun theo 1y thuyét hoa
hoc lugng phép, quan hé gitta A-md-ni-dc va
NO_, NO khong thé loai bo hét duge. Hon nita
mdt vai chat khir tao ra NH, tir cac phan tmg.

Véi mét ti 1€ khar Mo-né-xit Ni-to 1on
nhit dan t6i ha thip luong phat thai NH, va
NOx, nhiét do phan tng nam trong khoang 950
—1050°C. Do vdy, trong thiét ké bd tri dit voi
phun can c6 sy khao sat do va tinh toan nhiét
d6 dé tinh toan vi tri it voi phun tai diém gﬁn
nhét v6i nhiét d¢ phan tmg t6i wu.

2.2. Céc yéu to chinh dnh hudng dén phan
wng khir Oxit Nito

+ Nhiét do khi

Su tuong quan gitta nhiét d§ khi thai
va kha ning khir NOx dugc chi ra ¢ hinh 1.
Nhiét d6 khi tdi wu cho qua trinh nay nam trong
khoang 950 ~ 1.050 °C, nhiét d¢ ma ¢ do qua
trinh phan tmg khir NO_ duoc quan sat la 800
°C ~ 1.150 °C. Pham vi dao dong nhiét do toi
wu ndm trong khoang hep va diéu do tro nén
quan trong dé cung cip luong dung dich uré
tuong tmg voi pham vi nhiét d¢ do.
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+Thoi gian phan irng:

Nhu chi ra ¢ Hinh 2, nhiét d¢ khi cang
thap thi thot gian phan tng cang kéo dai. VO‘I vi
du ring, nhiét dé khi 1a 1.000°C, yéu cau thoi
gian phan Ung la hon 0.2 gidy va ¢ nhiét do
850°C, thi thoi gian phan trng 1a hon 0.6 giay.
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Hinh 1. Quan hé gitra nhiét do khi va ti 1é khir NOx
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Phun dung dich Uré, hé 56 NSR=1.3-2.3, NOx = 200 ppm
(NSR: h¢ so dur hrgmg khong khi )

Hinh 2. Quan hé nhiét do khi so voi ti I¢ khir NO_
+ Ham lugng oxy:

Nhu chi ra & phuong trinh [4], 6xy la
can thiét cho phan tng xay ra. Tuy nhién, nhu
dugc chi ra ¢ Hinh 4, trong truong hop ham
luong 6xy cao hon 10% so sanh véi trudong hop
ham lugng 6xy cao hon 1% so véi yéu cau thi
mue d§ khir NO_ ¢ trudong hop ham lugng oxy
cao hon 10% so v&i yéu cau nho hon véi trudng &
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hop 1%. Theo kinh nghiém qua khao sat, ham
luong 6xy tai vi tri phun dung dich uré tr 2 ~
5% va cAn nhéc dén van hanh 16 quay ma anh
hudong van hanh 10 quay dén ham luong oxy la
twong doi nho.
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Hinh 3. Ham lugng 6xy so voi mirc dj khir NO,
+ Nong dé cua dung dich uré:

Péi véi néng d6 dung dich ureé, két qua
cua phép thir so sanh nhanh gitra nong do 40%
va 20% cho thiy ¢ nong do dung dich uré 20%
c6 két qua khir NO_ t6t hon.

Trong phuong phap khir NO_ bang cach
phun dung dich uré thi yéu to hoa trén dung
dich nay vai khi 1a mot nhéan t6 quan trong hon
S0 VOl néng d6 dung dich chét khir.,

3. THIET KE, CHE TAO VA PUA VAO
VAN HANH HE THONG XU LY KHi NO,
CHO NHA MAY XI MANG NGHI SON

Day chuyén cong nghé do nhém nghién
ctru thude Vién Nghién ctru Co khi thiét ké da
trién khai ap dung cho Nha may Xi ming Nghi
Son, str dung céng nghé SNCR sur dung u-ré
chat khir. Do vay, trong bai bdo niy, tic gia tap
trung vao gidi thiéu va phan tich hé thong SNCR
str dung chét khir 1a U-ré va két qua dat duoc khi
ap dung vao nha may xi mang Nghi Son.
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3.1. Cac théng sé chinh diy chuyén san xuit
xi ming tai Cong ty Xi mang Nghi Son

Nha may Xi mang Nghi Son hién tai ¢o
2 ddy chuyén san xuét Xi mang, day chuyen thir
1 va thir 2 c6 cong suat 1an luot 1,8 tridu tin/
nam, va 2,15 tri¢u tAn/nam [TL 6]. Cong nghé
san xuat cia ca hai day chuyén 1a cong nghé xi
miéng 16 quay kiéu kho c6 thap trao doi nhiét.
Theo qui dinh ctia Chau Au, thong thuong véi
cong nghé xi mang 1o quay kiéu kho co thap
trao d6i nhiét thi luong khi NOx phat thai ra
cho phép khoang 1,8 kg/ tin Clanhke [TL 5],
véi chi tiéu nhu vy, trung binh méi nim nha
may xi mang Nghi Son chi duoc phép thai ra
moi truong nho hon 4.860 tan khi NO_ (9000
tan Clanhke/ngay x 300 ngay/ nam x 1.8 kg/
tin clanhke).

Theo thuc t& do dugce tai dng khoi dau
ra thap trao d6i nhiét khi chua dua vao st dung
h¢ thong khir NO_ thi luu lugng khi thoat ra ¢
day chuyén 1 va 2 tuong ng 1a 615.960 Nm'/h,
va 558.540 Nm?/h, twong (mg véi nong do khl
NO_ chua xtr 1y do dugce tir thiét bi phén tich
khi Ia 1130ppm (2124mg/Nm?) va 875 ppm
(1645 mg/Nm?), véi sb lugng do dac tai Nha
may. Nhu vdy, mbi nim nha may xi ming Nghi
Son phat thai ra ngoai vao khoang 16.037 tan
khi NO, gdp 3.3 1an qui dinh cho phép cua
Chau Au.

3.2. Xay dung hé thong xtr 1y khi NO_ cho
day chuyen san xuat xi méing

Trudce thyc trang phat thai nhu vay, va
cling v&i quyét tim theo dudi muc tidu ma Cong
ty Xi mang Nghi Son da cam két véi Chinh pha
Viét Nam vé phat trién bén ving. Cong ty Xi
miéng Nghi Son da chon déi tac 1a Vién Nghién
ctru Co khi thye hién du an thiét b khtr NO,
day 12 1an dau tién mot don vi san xudt xi mang
thuc hién dau tu mot hé thong cong ngh¢ khu
khi NO_¢ Viét Nam.
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Hinh 4. So do cong nghé hé thong khir NO,

D6 hoa tan va nong d¢ dung dich uré duoc thé hién trong Bang 1. Néng d6 cua dung dich
1a 34%, ¢ nhiét d6 nudce 20°C. Dac biét, trong mua dong, do nhiét d6 giam cin phai chi ¥ dén hién
tuong két tiia ciia uré. Nong do dung dich uré dugce qui dinh 1a 29%.

Bang 1. Do hoa tan va nﬁng do cua dung dich Uré:

Nhiét d nuée (°C) 0 10 20 30 40 50
D hoa tan trong nwéc (g/100g) 40.0 45.7 | 519 | 572 623 - | 67.2
Nong dd ctia dung dich (% trong lugng) 29 31 34 36 38 40

3.3. Tinh tosn, thiét ké ché tao, lip dit va
vAn hanh hé théng thiét bi

Cin cir vao cac thong sd vé luu lugng
khi thai, ham luong khi NO_ co trong khi thai
cua Nha may Xi mang Nghl Sorn nhém nghlen
ctru da tinh toan, thiét ké, ché tao hé théng thiét
bi va lip dat khao nghiém, dong thoi dua vao
hoat dong (trong gidi han bai bdo, ching toi
khong thé dwa hét cac tai liéu trén vao). Duéi
day, 1a mot sé hinh anh cua hé thong thiét bi
trén:

‘ ; L ’ ) Hinh 6. Cum diéu khién voi phun
Hinh 5. Khu vire bé chira va bé khuay o K-line & C-line.
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Mbi voi phun dit ¢ K-line va C-line
dugc diéu khién boi cum diéu khién voi phun,
qué trinh diéu khién luu lwong tai moi voi phun
dugc thuce hién tir phong diéu khién trung tam.
Tuy theo nong d6 khi NO, do duoc tir may phén
tich khi, tin hiéu nay dLrorc xir 1y bang chuong
trinh diéu khién hé théng NO_, tir d6 tinh toan
luu lugng phun phu hop.

Hé thong thiét bi xir 1y khi NO_ dugc
diéu khién bang chuong trinh cai dt tren man
hinh tai phong diéu khién trung tam. Trong sudt
qua trinh van hanh chay tht, hé thong cong
nghé¢ déu duoc theo doi, diéu chinh va kiém
soat. Hinh 7 duéi day thé hién hién thi trén man
hinh may tinh ctia chuong trinh diéu khién hé¢
thong xir 1y khi NO..
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Hinh 7. Chuong trinh diéu khién hé thong xir Iy khi
NO, thé hién trén man hinh may tinh o trung tam
diéu hanh

4. KET QUA PAT PUQC CUA DAY
CHUYEN CONG NGHE XU LY KHi NOX
TAI NHA MAY XI MANG NGHI SON

Sau nhiéu thang van hanh, diéu chinh
két qua hé théng khtr khi thai NO, da dugc

kiém tra cac thong s ciia khi thai két qua dudi
day:
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Bang 2. Hiéu qua khur NO_tai déy chuyén 2 (khi
phun o ca K-line & C-line):

86 liéu & bang 2 1a két qua thu duoc sau
khi phun ¢ ca K-line & C-line ctia day chuyén 1.

Tlr bang trén cho théy, khi khong phun dung
dich uré va K-lme va C-line thi nong d khi NO_
do duoc tai dng khoi 1a 875 ppm ( ~ 1645 mg/
Nm’). Sau khi phun dung dich U ré thi luong
phat thai NO_do duoc tai dng khoila 253 ppm(~
476 mg/Nm—") & dicu kién hé sé du luong khong
khi (O,) 1a 8%, muc phat thai nay nho hon mirc
qui dinh theo qui chuan Viét Nam: QCVN 23:
2009/BTNMT (800 mg/Nm?).

Két qua khu NO, khi phun déng thoi
vao ca 2 day chuyén:

Bang 3. Bang két qua xir Iy khi cua ca hai day
chuyén sau khi hiéu chinh cac tham sé vin hanh

cua h¢ thong khir NO :
‘Exhousled gas af stack

e Target Achlevement Evaluation

NOx 02 (%) HOx o2 (&%) Spraying

Ippm) [ppm) volume [fmin)
W 374 88 foRlockon 777

350 80 80

"2 253 s Soksfockdn

Tur Bang két qua 2 va hinh 3 cho thay rang,
khi cho hé théng khur khi NO, phun dong thoi
vao ca 2 day chuyen san xuat va sau khi hiéu
chinh cac thong sO hé thong, thi nong do khi do
duoc tai 6ng khoi cua 2 day chuyén déu thap
hon giéi han cho phép dat theo tiy chuan:
QCVN 23:2009/BTNMT.
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5. KET LUAN VA KIEN NGHI

Day chuyén cong nghé khir khi NO_sit
dung phuong phap khong xtc tac ¢o6 lua chgn
(SNCR) cho nha may xi méang Nghi Son, do
Vién Nghién ctru Co khi thiét ké dat duoc yéu
cau phat thai theo Qui chuan phat thai hién tai
cua Viét Nam.

Pay 1a lin dau tién mot don vi nghién
ctru trong nudce da tién hanh nghién ctru, thiét
ké va dua vao van hanh thanh cong mot day
chuyén cong nghé xu ly khi ap dung trong linh
vuc san xudt xi mang.

Tir két qua thanh cong cta hé thong khi
NO_¢nha may Xi mang Nghi Son, Vién Nghién
clru Cor khi d& nghi Chinh phu trién khai ap
dung hang loat cho céc ddy chuyén san xuit xi
mang trong nudce, cling nhur sir dung cdng nghé
nay cho cac linh vuc khac nhu: Nhiét dién, xu
ly rac thai..v.v.

Dé dat hiéu qua khir khi NO_ cao nhét
trong cac day chuyen san xuét xi mang, ngoai
tham khao cac so liéu véan hanh thue té cua
cac nha may, cén phai tinh toan khi dong hoc
(CFD) xay ra o khu vue b tri voi phun. Do
vay, dé trlen khai tiép cac du an khtr khi NO,
sau nay can ap dung cac phan mém tinh toan
chuyén dung vé khi dong hoc dé mé phong
trudmg nhiét do va tinh cht dong khi & cac khu
vue bé tri dat voi phun. <
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