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O 1 Tong quan vé cong ty

Tap doan cong trinh xi ming Nam Kinh CHOPE la don vi cung cip
dich vu tong hop, chuyén cung cap cac giai phap tong thé cho cong

cac linh vuwe gom: thiét ké cong trinh xi ming, nghién ciru phat
trién thiét bi, phat dién tin dung nhiét dw (WHR), khir luu huynh —
khir NOx khi thai cong nghiép, xir Iy tong hop chat thai rin, hé
thong loc bui va c4c thiét bi dong b lién quan. Tap doan quy tu doi
ngii nhan sw gom tién si, thac si, cir Nhan va nhiéu chuyén gia k¥
thuit; tong von ding ky dat 271,5 triéu Nhan dan té.
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trinh xi mang. Tap doan dwegc thanh 1ap niam 2002, hoat dong trong / @ \

Tir nidm 2013, tAp doan trién khai linh vwe xir Iy khi thai cong
nghiép, lién tuc tap trung vao nghién ciu phat trien, thi cbng va = ==
cung cap dich vu ki thuat cho cac duw &n moi trwong. Hién doanh REREAR

nghiép sé hiru hon 30 bang sang ché vé cong nghé moi truong. \ /
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02 Gidi thiéu cong nghé khir NOx SNCR

Phwong an SNCR sir dung amoniac (NH3)

ﬂ Cum d& ha amoniac \

2. Cum vén chuyén va phan phéi
ammoniac

3.  Cum lwu trir amoniac

4. Cum thu hoi khi amoniac

5

6

Cum phun bin
Cum phéan phéi khi nén




02 Giéi thiéu cong nghé khir NOx SNCR

Phwong an SNCR st dung u-ré

ﬁ H¢é thong cap liéu hat uré \

2. Cum hoa tan va lwu trir dung
dich uré
3. Cum phan phoi, dinh luong,

van chuyén chat khir
4. Cum phun bin
5. Cum diéu khién dién




) 1 Cong nghé cot 16i khir NOx

Phan wng nhiét do

Khoang nhiét do phan tmg toi uu cia SNCR: 850-1100°C

| Nhiét do qué thap, tdc d6 phan ing giam, 1am tang hién tuong thoat amoniac
1 Nhiét d6 qué cao , NOXx xay ra phan ung nguoc

Thoi gian phan wng

Can dam bao du thoi gian phan tng héa hoc, thoi gian phan tng
Dleu klen khong du dé dan dén hi¢u suat phan tmg giam, phan ung khong
hoan toan, gay hién tuong NH; thoét ra véi luong 16n

TEIRA TN R | N T

Tru’O’ng dong phan ung

Truong dong phan tmg phu thudc vao mirc d6 hoa tron gitra
chat khtr va khi thai. Mrc d6 hoa tron cang tot thi phan g

hoa hoc cang triét dé, hiéu qua khir NOXx cang cao.



? 9 Cong nghé cot 16i khir NOX

MOi truong ing dung cia SNCR

Trong qua trinh tng dung cdng nghé SNCR, d6i voi ting loai két cau 10 thap khac nhau sé thuc hién
thiét ké phuwong an bo tri voi phun theo dac thu riéng, nham dat dugc hiéu qua van hanh toi vu nhat.
So voi cac giai phap cung nganh, phuong an nay co thé giam tiéu hao chat khir tir 10%-30%.
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? 3 Gidi thi¢u h¢ thong khir NOX

Hé’thﬁlng\phun o e L —
( bo tri voi phun nhiéu tang) Dt

Chirc niing cot I5i
La dau cudi thuc hién phan ung cta hé thong

SNCR, ¢6 nhiém vu phun suwong nudc amoniac

da duoc phan phoi vao chinh xac cira s6 nhiét do

t61 uu cua 10 nung / Calciner tir d6 truc tiép quyét

dinh hiéu suit khir NOx va chi tiéu NH; thoét ra.

Thiét bi chinh

Puong dng vong cip nudc amoniac va khi nén, E&




/4 Hinh inh hiéu qui phun swong
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30-100 0.3-0.4 0.1-0.4 0.5-1.5
80-150 0.3-0.4 0. 15-0. 35 0.5-1.5
100-150 0.3-0.4 0.4-0.6 0.5-1.5
200-400 0.35-0.4 0.7-1.5 0.5-2

50-120 0.3-0.4 0-6-1_2 0.5-1.5

0.3-0.6

0.3-1

0.3-0.6

0.3-0.8

0.3-0.6

0.3-0.5




2.5 Cong nghé cot 16i khir NOx

Hé thong diéu khién tw dong

Hé thong khir NOX c6 thé thuc hién diéu khién tu dong tir xa. Dua trén dit liéu
phan hoi tir hé théng quan trac truc tuyén, hé thong sé& kip thoi diéu chinh luong
phun amoniac. Hé thong co thé dam bao nong do phat thai NOx < 200 mg/Nm?,
dong thoi bao dam d6 1éch gia tri phat thai trung binh theo gid cia hé thong nam
trong pham vi < 10 mg/Nm?. Theo yéu cau ctia chii dau tu, hé thong c6 thé thuc

hién trao d6i dir liéu hai chiéu, nang cép hé théng HIEVEE tuyén va phan tich dir li¢u.

Két noi tir xa Truc quan hoa dit liéu

bao dam hé thong SNCR vén hanh hiéu q
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? 0 San pham thiét bi khir ¢t 16i

Hinh &nh cac thiét bi then chot cot 16i

A — ———— DENITRIFICATION
SPRAY GUN OF
CEMENT INDUSTRY
KRV B i M 4E

Chat lwrgng san phlem cao

DISCHARGE PUMP
STATION

BERBCHOPE-XA

Mire d9 tich hop tot




) [ Du 4n dién hinh (Trung Quoc)
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peskih) mg/m3

Vao thang 5 nam 2020, dy an téng thau hé thong khir
NOx cho day chuyen sin xuat Xi ming clinker Cong i
- ngh¢ 10 khé méi 10.000 tan/ngay ciia Cong ty TNHH Co

phan Tip doan Tapai Quang Pong do CHOPE Nam
Kinh thwe hién da chinh thire dwa vao van hanh. Dy an
dwoc thiét ké theo tiéu chuan an toan cap 1, dong thoi
dap rng yéu cau phat thal siéu thap
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28 Dw an dién hinh (Hoang Long Hoa Binh — Viét Nam)

La hé thong SNCR tiéu chuan hoa dau tién tai Viét Nam; tiéu chuan an toan va hiéu
qua khir NOx dat trinh d¢ tién tién cua the gioi.

Cum d& ha — thu hoi khi amoniac
— Iuu trir — van chuyén

phan phoi nudc Phan phoi khi nén va phun
amoniac nudc amoniac



? O So sanh SNCR sir dung amoniac va SNCR sir dung uré

Tiéu chi so sanh SNCR amoniac SNCR uré

Pic tinh héa chat  Khong cau thanh ngudn nguy hiém 16n, thudc quan Khdng (khdng phai hda chat nguy hiém, khoéng
nguy hiém ly luu trir h6a chat nguy hiém doc, khéng an mon)

Pau tu ha ting an  Cao (can dién chong chay no, dé chong tran, giam Thap (chi can tiép dia chong tinh dién thong
toan sat khi, hé thong phun giam nhiét...) thuong, thiét bi dién ti€u chuan)

i £ ok Twong ddi cao (luong st dung ting 30%-50%,
Chi phi hoa chat  Chi phi thap tdng chi phi tang khoang 15%—30%)

Tiéu hao nang lugng Thap (khong can hoa tan, khdng c6 hé thong khudy Cao (can hoa tan, giit nhiét, khudy tron nén phat
cua h¢ thong tron, chi tiéu thu dién cho bom van chuyén) sinh thém tiéu hao dién va nudc)

. ,.. .. Thap (khong c6 hién tuong két tinh gy tic nghén, Cao (dé két tinh gay tic duong 6ng, van; can vé
Chi phi bao tri A Y . . L1 s .

tan suat bao tri thap) sinh va thay thé thuong xuyén)
Chi phi van hanh

tong the Thap Cao




2 10 Lich sir phat trién cong nghé SNCR trong nganh xi ming tai Trung Quoc

CA4c giai doan phat trién ciia cong nghé SNCR trong nganh xi méing tai Trung Qudc:

Giai doan thir nhat: 2013-2015, cac doanh nghiép Xi mang trén toan qudc lan lugt hoan thanh xay dung hé théng khir NOX, tiéu chuan kiém soat dudi

400 mg/Nm3; yéu cau dbi véi hiéu suat khir NOx va mirc do diéu khién hé thdng chua cao.

Giai doan thir hai: 2015-2017, thuc hién cai tao dot phan cap, thdong qua viéc xay dung ving khir nham giam gia tri NOX nén, giam lugng tiéu hao

chat khir va giam chi phi van hanh hé thong khir NOX.

Giai doan thir ba: 2017-2022, thuc hién cai tao phat thai siéu thap, mot s6 khu vuc yéu cau kiém soat nong do phat thai NOx xudng dudi 100 mg/Nma,

Ap dung phun nhiéu diém theo nhiéu tang, diéu khién chinh xac luu luong phun, t6i wu hé thdng diéu khién tu dong. Trong giai doan nay, yéu cau d6i

v6i hé thong khir NOX 1a: luong nudc amoniac sir dung phai chinh xac, gié tri phét thai trung binh theo gio phai tiém can va duy tri dudi 100 mg/Nmé.

Giai doan thi tw: Tir naim 2022 dén nay, bat dau xay dung méi hé théng SCR, théng qua viéc phdi hop hé thong SNCR va hé théng SCR, kiém soat

NOx xudng dudi 50 mg/Nm?, dong thoi NH; thoat nho hon 8 mg.

Tiéu chuin nghiém ngit ddi véi hién twong NH3 thoat dit ra yéu ciu cao hon ddi véi viée diéu khién hé thong SNCR; hé thong cin c6 kha

niing diéu chinh phu hop theo bién dong diéu kién van hanh ciia 10 va sy suy giam hiéu suit ciia hé thong SCR, nhiam dat dwoc hiéu qua khir
NOX hep ly. O giai doan hién nay, Trung Qudc da bat dau trién khai nang cap hé thong SNCR theo huéng thong minh héa va tinh chinh dieu
| khién.

! Nam Kinh CHOPE c6 thé cung cap hé thong khir NOx dép tmg yéu cau mdi trudng o tirng giai doan phat trién ctia cac doanh nghiép xi mang.

Pé tranh dau tu 1ap lai, khuyén nghi: khu vire hru triv dwoe cdu hinh theo tiéu chuan hoa, 4p dung ché @9 phun hai tang, trang bi hé thong diéu P

khlen tw dong, dong thoi chuan bi diéu kién cho giai phap dot phan cap trong tuong lai.
o T | | TS |\ s U e ORETRTT 2 | =




3 Khir NOx bang cdng nghé

Pot phan cap SRIkE TSR

Nguyén ly dét phan cap B
a)  Thiét 1ap vung khir NOX tai phan con cua 16 phan huy, tan dung cac

i e—

chat khtr nhu CO, CH,, H,, HCN va cacbon ¢ dinh sinh ra tir qua

trinh d6t than min trong diéu kién thiéu oxy dé khir NOX.

b)  Than min chay trong diéu kién thiéu oxi dong thoi trc ché sy hinh

thanh NOXx nhién liéu ctia chinh qué trinh chay, tir 46 lam giam phat Jek] 22 — Y
sinh NOXx ngay tir ngudn.
iy
Céc bién phap thue hién dot phan cap
A Y RIFEAERRY
a)  biéu chinh phuong thic cap gio; NOXx
b)  Diéu chinh phwong thirc cip than;
¢) S dung voi ddt gi6 xoay; .
1]

d)  Diéu chinh luu lugng gié dung;

e)  Dicu chinh lugng trat lidu

Hiéu qua ciia dot phan cip

a)  Khong phat sinh thém chi phi van hanh;
b)  Hiéu suit khir NOX > 30%;

¢)  Giam hiéu qua luong tiéu hao amoniac tai dudi 10 thap trao d6i nhiét Eﬁ I"Z"; ﬁ?&%ﬁ I"Z";




4 Gidi thiéu hé thong tw tuan hoan co dinh lwu huynh tai dudi 16

San pham nhiét phan cua thap trao doi nhiét kiéu gi6 xoay Ia bot liéu song sau khi duoc gia nhiét timg bude trong thap
trao do6i nhiét, sau do tiép tuc dugc phan hay ¢ nhiét do cao trong 10 calciner, tao thanh bot liéu da nung véi thanh phan
chinh I oxit canxi (CaO).Ham lugng CaO trong san pham nhiét phan dat trén 60%. Sau khi duoc hoat hda bang nudc sé
tao thanh san pham trung gian cua qué trinh nhiét phan trong thap trao doi nhiét, vai thanh phan cha yéu la canxi hydroxit
(Ca(OH),), dong thoi chira mot phan CaO va canxi cacbonat (CaCO3).Khi dua san pham trung gian nay quay trd lai hé
thong thap trao doi nhiét tai vi tri phu hop, s& xay ra cac phan tmg hda hoc sau, tir 6 dat dugc muc dich khir SO, (cb dinh
luvu huynh):

SO,+Ca(OH), — CaS0O;+H,0
SO,+Ca0O — CaS0O,

SO,+CaCO,; — CaS0O,4 + CO,
CaSO; khi duoc gia nhiét trong diéu kién cd oxy sé& xay ra phan tng oxy hda tao thanh CaSO,.

2CaS0,+0, — 2CaSO,
Phan tng s& dién ra tai cac vi tri khac nhau tly theo diéu kién van hanh, bao gom: éng gi6 C2—C1, Cyclone C1, éng gi6
C3-C2 va Cyclone C2. Nhiét d6 phan hay nhiét cia CaSO, tuwong ddi cao, thong thuong chi bat dau phan hay & trén
1200°C; do d6, san pham trung gian cua qua trinh nhiét phan trong thap trao doi nhiét kiéu huyén phu cé thé dua SO, sinh
ra tir qua trinh phan hay nguyén liéu quay trd lai 10 quay, tir d6 thuc hién muc tiéu ¢ dinh lvu huynh.



4 Gi6i thiéu hé thong tu tuan hoan c6 dinh luu huynh tai dudi 1o

Hé théng tu tuan hoan ¢b dinh luu

"ﬁ1 ‘
huynh tai dudi 16 bao gom: W o |
a, H¢ thong trich liéu va lam mat;
b, Hé thong hoat hda ( tdi voi) lidu
nong; = L
¢, Hé thong cap nudc;
d, Hé thong van chuyén;

e, Hé théng cép liéu;
f, Hé thong diéu khién tu dong.




Gi&i thiéu hé thong tw tuan hoan co dinh lwu huynh tai dudi 16

4

Cong nghé khir SO, Khir SO, dang wot Tu tuan hoan cé dinh luu huynh tai duoi lo

Nguyén Iy khii SO CaCO,+50,+0,—CaS0,+CO, Ca(OH),+S0,+0,—CaSO,+ H,0

So sanh phwong an khur SO, trong nganh xi mang

Anh hwéng téi hé
thong
Dién nang , tiéu hao chat khir Dién nang , nhiét nang
Tang tro lyc hé thlo”’n;g lam #ing cong sudt quat khodng Dién tieu hao< 140 kw
Chi phi chinh 200 kW. Chi phi van hanh khu SO khoang 530kw Nhiét tiéu hao < 2,13 kg than tiéu chudnltdn liéu nhiét
Chi phi don vi/tan clinker= (200+530) x 0,6 X 24/  Chi phi don vi/tén clinker:clinker = 140 x 0,6 x 24 / 3500 +
3500 = 3,00 NDT/t-clinker 2,13 x 7000 /5500 x 0,6=0,57 + 1,63 =2,20 NDT/t-cl

E Uu diém chinh

Von d@‘u tw banAd‘d‘u, cao, qhiém dién, tz'clg lon, he Azhélng phd’c
taé),;tieu hao,dién lon, phat sinh chat thai ran, de gay o0
nhiém thir cap.

Nhugc diém chinh v lc hé thong luon ton tai, khuyén nghi thiét ké hé théng Gau nang vao lo nung can co nang sudt du phong nhat dinh

ypass
C6 thé gdy hiéu nham vé viéc tw gy 6 nhiém

T e ame——— —_—



5  Giéi thi¢u h¢ thong Bypass

Mot s6 nha may c6 nguyén liéu chira ham luong cao céc chét c6 hai nhu clo (CI-), kiém (Alkali), luu huynh (S)... Cac chét nay dé tich tu tai
buéng khoi, 10 calciner, C5, gay hu hong vat liéu chiu nhiét, [am hién tugong dong bam thiét bi tré nén nghiém trong, tir d6 danh hudéng dén van hanh
binh thuong ctia hé théng. Dbi vai thap trao d6i nhiét kiéu cyclone va 10 phan hity, néu 16p bam tiép tuc day 1én s& lam giam tiét dién thong gid hitu
hiéu, anh hudng dén hiéu qua thong gi6 cua hé thong; khi 16p bam qua nghiém trong hodc bi sup roi con cé thé gay su ¢b van hanh, anh huong dén

hoat dong san xuat binh thuong ctia nha may.

Hién nay ngay cang c6 nhiéu nha may xi ming tan dung 10 nung Xi ming dé dong xir Iy rac thai sinh hoat, chat thai cdng nghiép.... Cac loai vat
liéu/chét thai nay phan 16n chira ham lugng tuong dbi cao cac chat ¢ hai nhu clo (CI), kiém (Alkali), Iuu huynh (S). Vi vay can phai lip dat hé

théng x4 gid bypass nham giam su tich tu va 1am giau cac chat c6 hai trong hé thong, tir 46 dam bao van hanh 6n dinh va binh thudng cua day

chuyén.




5  Giéi thi¢u h¢ thong Bypass

MO ta cong nghé:

a. Khi thai chtra cl- va bui ¢6 nhiét do cao duoc trich xuat
tir budng khdi dudi 10, di vao bo 1am mat phan tach va
duogc 1am ngudi nhanh bang nudc phun swong hda hoi.

b. Phan bot thd chua it cl- hon s& di vao silo bot thd dé thu
héi. Bot thd sau khi thu héi c6 thé quay trd lai thap trao
d6i nhiét hodc 1am nguyén liéu ché bién chét khir luu
huynh.

c.  Phan bot min giau ion cl- s& di theo dong khi vao thiét
bi loc bui. Sau khi duoc thu hdi tai thiét bi loc bui, bot
min sé& di vao silo bot min dé tién hanh cac budc xir ly

tiép theo.
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5  Giéi thi¢u h¢ thong Bypass

U'u diém ciia cong nghé bypass 1am ngudi nhanh bang nwée phun swong:
Uu diém cbt 16i ctia phwong an 1am ngudi nhanh bang nude phun swong (nude lanh) 1a: toe do ha nhiét nhanh, luu lugng khi thai
nho, tiéu hao dién thép va kha nang trc ché hinh thanh dioxin.
1. Toc @6 ha nhiét cwe nhanh, tranh chinh xac viing nhiét do hinh thanh dioxin
Nudc hap thu nhiét thdng qua nhiét hda hoi tiém an (2257 kJ/kg), cao hon rat nhiéu so véi nhiét cam cua khdng khi (khoang 1
kJ/kg-°C).
C6 thé trong vong 1-2 gidy lam ngudi nhanh khi thai tir 1100°C xudng dudi 200°C, nhanh chéng di qua ving nhiét do 250-450°C —
khoang nhiét do dé& hinh thanh dioxin, tir d6 e ché dang ké qua trinh tai tong hop dioxin.
2. Giam manh lwu lwong khi thai, thiét bi nhé hon, tiéu hao dién thap hon
Phuong phap 1am ngudi bang nude chi sinh ra mot lugng nhoé hoi nudc, tong luu lugng khi thai chi khoang 1/3 so véi phuwong phap
lam nguoi bang gio.
Céc thong s6 k¥ thuat cua cac bo loc tai, quat hut va dudng 6ng tiép theo di duoc giam dang ké, dan dén giam rd rét chi phi dau tu
va muc ti€u thu di¢n nang khi van hanh (quat).
3. Quy trinh ngin, chiém it dién tich, thuin loi cho cai tao
Nudc lanh: Budng kh6i — Thiét bi 1am ngudi — phan ly (phun swong 1am ngudi) — Loc bui tui vai
_ Thuyc hién ha nhiét tryc tiép xuéng dudi 200°C chi trong mot budc.
| 4. It anh hwéng dén can bing nhiét ciia hé thong 10 PR
Phuong phap 1am ngudi bang nude hau nhu khong dwa thém gié lanh vao hé thong. Khi khi bypass quay trd lai Calciner/ noi hoi tin [N
dung nhiét du (WHR) sé& ¢ anh huong nho dén nhiét do trong 10 va ham luong oxy, qua dé duy tri van hanh 6n dinh cta hé thong.




G Gidi thi¢u giam thieu phat théi bui

Cai tao loc bui tinh dién thanh loc bui tui
Hién nay, c4c co quan quan ly lién quan cua Viét Nam dang ngay cang siét chit yéu cau d6i vai phat thai chat 6 nhidém khdng khi. Nong
do phat thai ctia hé théng loc bui tinh dién hién hiru tai hé théng nung cua cac nha may xi mang da kho dap tng cac tiéu chuan phét thai

méi. Vi vdy, can chuyén doi loc bui tinh dién sang hé thong loc bui thi vai hiéu suét cao, goi tit 14 cai tao dién sang tli

Cai tao loc bui dién thanh loc bui tai thong thuong co hai hinh

thirc: mot 1a chuyén ddi loc bui tinh dién thanh hé thong loc

bui dién — t(i két hop; hai 12 chuyén doi hoan toan loc bui tinh

dién sang loc bui tUi vai. Mdi phuong an déu c6 nhitng wu diem  FSTmg
A Y
| -4-_

. riéng.
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6 Gioi thiéu giai phap giam phat thai bui

Hiéu qua dw an cai tao tir loc bui tinh dién sang loc bui tdi vai

Hang muc Trwéc cai tao — Loc bui tinh dién Sau cai tao — Loc bui tai vai
Model WDJ155-3 JPF868-2x6

Luu luong gi6
Nhiét do 100-150°C 90 ~ 210 ( max.260°C)

Nong d6 bui dau vao
Nong d6 bui dau ra <50mg/Nm? <20mg/Nm?
Trd luc thiét bi
Téc do gid 0.75m/s 0.9m/min
Thoéng s6 quat dong bo

Cong suat dong co quat
dong bo

Khi nén

355 kW (6000V) 800 KW (6000V)

Trong tAm bao tri chuyén sang duong khi thoi ngugce va hé

Trong tam bao tri nam & hé théng dién cao ap; stra chira théng loc tai; tudi tho tai loc va chat lugng khi nén anh hudéng
cht yéu lién quan dén cum dién cuc; da phan 1a vé sinh  truc tiép dén hiéu qua loc; yéu cau quan 1y moi trudng nghiém
Bao tri — stra chira cuc va xu 1y linh ki¢n bi an mon; rui ro an toan 16n nhat ngat hon, can thuong xuyén kiém tra hu hong tui; dinh ky thay

l1a phong dién du, bat budc thue hién xa dién ndi dat, tai, v€ sinh bu6ng khi sach; bd sung cong viéc bao tri thuong

phai dimg may dé bao tri. xuyén doi véi may nén khi, hé thong khir bui va hé thong cap =
khi sach. -
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Our Hanoi office in Vietnam :
« 21th Floor, MD Complex Building, No. 68 Nguyen Co Thach,
Cau Dien Ward, Nam Tu Liem District, Ha Noi City, Vietnam
(Tel): +84-39.429.9238 (MS HIEN - ASSISTANT &
TRANSLATOR IN VIETNAM OFFICE)
(E.M): njchope.international@gmail.com
Pl
~ Cong ty dan dau vé cong nghé trong nganh SNCR, véi ddi ngii nhén vién
; ¢6 trach nhiém xa hdi cao va dang tin ciy.
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