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CHU DPE: LO XI MANG SU DUNG NHIEN LIEU THAY THE TY LE

LON CONG NGHE CONG TRINH VA THUC TIEN - BUONG POT
XUNG KHi (BUONG POT AC)

Su giam sét h¢ thong 10 quay xi mang chimg minh ring, hé thong 10 quay xi mang st dung
chit thai rin thay thé nguyén nhién liéu khdng c6 nguy hai ddi vai moi truong, dwee cho
rang |a cong nghé tién phong tot nhat hién nay.

. Hiéuqsuét ning lrong cip 1 ciia tiéu hao
than tong hop
* Giam chi phi sin xuét clinker xi ming

¢ Giao dich tin chi khi thai carbon

* Tang luong xir ly nhién liéu thay thé va ty 1&
thay thé nhién liéu & duéi 10 thap;

* Giam anh huong dén chit lugng va san lugng
cta |0 nung xi mang;

» Giam bam dinh cola;

« Nang cao hiéu sudt dbt chay cua nhién liéu
thay thé (nhiét 46 dau ra C1, CO);

* Giam st anh huong dén viéc phét thai CO,
SO,, NO, ctia 10 nung Xi mang

DAC TINH CUANHIEN LIEU THAY THE

@ Chir this sinh ki ¢ eic 1
dim gd, v.v,,.)

® Chiit thus du trén
® Rik ba
® Ruc thas sinh hopt kbw cong nghiép
s trang tri, ra¢ this Kign Jom
® Lip o su

® Rac thi &t may..,

Tinh chit co I

Nhién biu thay the (RDEY: DO dm: > 20 -40%,
Kich thee 2D € S0mm
- Bin thai bode <hit thar nguy hoi ban rin: Thing
thinimg A6 m > (0%, dong cuc déo
- Chit this rin: Hish dgag khic nhso nlw dang
midng, dang ri, ¢b &6 Am nhdr djnh,
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Thuec tién 1: Dy 4n nhién li¢u thay thé va déng xir Iy rac thai sinh hoat
trong 10 nung xi méing

@ Boi canh ing dung cong nghé budng dot truée

Nim 2017, hoan thanh xay lap va dwa vao van hanh hé
thong ddng xir 1y rac thai sinh hoat trong 16 nung xi
miéng. Nhiing rac thai sinh hoat dau vao nha may duoc
thdng qua may dap, may sang loc, chat thai khong
chay dwoc dwa vao nghién lidu lam nguyén liéu san
xudt, chat thai chdy dugc théng qua co ciu can dinh
lwong va co cau khoa gi6 dua truc tiép vao 10 Calciner.

Du an cia Cong ty TNHH xi méing Songzi, Gezhouba

YK

Nhién liéu thay thé (Rac thai de chay, rac thai dét may, réc thai sinh khi) dugc dua truc tiép vao
10 Calciner c6 anh huéng rit 16n doi véi tinh hinh van hanh 10, chi yeu gom co:

@ Nhién li¢u thay thé dwoe dwa true tiép vao 10 Calciner

Nhién liéu thay thé c6 kich thudc hat 16n va do 4m
cao, qué trinh dét chéy trong 10 Calciner khong triét
dé din dén nhiét d6 dAu ra va nhiét d6 & phan dudi
cua 1o Calciner tllép; Ham lugng CO dau ra 1o
Calciner cao va dao dong 16n din dén tiéu hao nhiét
va tiéu hao dung dich amoniac cao; Nhién liéu thay
thé chua chay hét di tiép vao C5 dbt chay rat dé gay
téc ong trat liéu C5, anh hudng dén hiu qua tiét
kiém ning luong RDF va sy 6n dinh ctia hé théng 10
nung.

Mot lugng lidu cuc 16n roi vao budng khéi, gay ra:

. phén huy sunfat lugng 16n trong budng khéi;

. tinh hinh nung két clinker thay doi 16n, tang thém
clinker dang cuc 16n va clinker 16i song;

. dong dién 16 nung giam xudng.
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@ Nhién liéu thay thé dwoc cAp vao budng ddt trudc

(1) Nhién liéu thay thé di vao budng dét trudrc, co chirc ning
gia nhiét va dét so' bd cAc vat liéu nhe, phin vét lidu nhe nay
sau do6 di vao 10 Calciner va c6 thé dét chdy nhanh chéng, ddi
vGi cac vt liéu ndng c6 kich ¢& 16n hon va nang hon, qua trinh
gia nhiét trude, siy khd, danh Iira va hdu hét dt chay xong c6
thé duoc hoan thanh trong budng dét trude. Dong thoi, kich ¢
va mat do vat liéu cling sé giam di.Viéc dira vao 10 Calciner
ciing s& tao diéu kién cho qua trinh d6t chay nhanh chéng.

(2) Bé xép li¢u dwoc lip trong budng dét trwéc gidp giam
bét van dé nhién li¢u thay thé diu vao khong ddéng déu.
Nhién lidu thay thé trong budng ddt truéc dugc phun thdi nhiéu
lan bang sing bén khi cannon, vé& co ban c6 thé duoc phan tan
hoan toan. Cudi cuing, ching dugc phun thdi va dua vao 16
Calciner bang stng ban khi cannon, ¢6 loi cho viéc phan tén va
dbt chay hoan toan nhién lidu thay thé trong 10 Calciner.

(3) Sir dung budng ddt trwée cé thé phan cip nhién liéu thay thé nhe va nhién liéu thay thé ning, nhién liéu thay thé
nhe chu yéu dugc dbt trong 10 Calciner, nhién lidu thay thé nang chi yéu duoc dbt trong budng dét trwde, gilip giam phu
tai nhiét cho 10 Calciner, ¢ loi cho qua trinh d6t chay nhién liéu va phan hiy bot lidu séng trong 16 Calciner dwoc thuc
hién day du.

@ Qua trinh xay lip hé thong budng dot trudc

» Khai cbng xy dung vao thang 3/2023,;

> Hoan thanh két ndi va lién dong hé
thdng vao ngay 28/5;

» Vao 01/6, van hanh thir, chay tha ¢0 tai
va uu hda quy trinh va van hanh;

> Tir ngay 26/10 dén 31/10, lién tuc 6
ngay thuc hién kiém tra danh gia chi tiéu
va nghiém thu;

> Hién nay, hé théng xur ly dwoc 500t/d
réc thai sinh hoat d6 thi dé chay va nhién
liéu thay thé (rac thai sinh hoat do thi d&
chéay~300t/d, nhién liéu thay thé ~200t/d).
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@ Dic diém cia budng dot trudce

Hé théng giam sat nhiét
d¢ cao trong buong dot

Cong suit xir Iy 16n, c6 thé xi ly nhién liéu thay thé >
500 tAn/ngay, mang lai hidu qua tiét kiém than rd rét.
Hi¢u qué dét truwde tot, c6 thé 1am giam dang ké tac
dong dén hé thdng 16 nung khi xir Iy cac loai nhién lidu
thay thé khac nhau (réc, chit thai dét may, chit thai sinh
khéi RDF) va cép liéu déu vao dao dong 16n.

Viéc didu chinh linh hoat, tly theo muc do phirc tap
(46 4m, kich thudc hat) cua liéu dau vao dé chay, diéu
chinh tin s6 phun théi khi cta sting ban khi cannon dé
kiém soat thoi gian dbt trudc va phan giai nhiét cia
nhién ligu trong budng dbt va céi thién didu kién ddt
trudec.

Didu chinh kiém soat nhiét d§ ciia budng dot trude
linh hoat. Khi xir Iy céc loai nhién lidu thay thé khéc
nhau, do dic tinh chéy cia chat thai khac nhau dén t6i
nhiét d6 trong budng ddt bi dao dong 16n. Nhiét d6 co
thé duoc kiém soéat thong qua cac phwong phap van
hanh nhur chia liu C4, diéu chinh luong gié vao budng
d6t va diéu khién sing ban khi cannon.

® Thong s6 co ban ciia budng ddt truée tly chinh

Hinh dang thiét bi

Nang suat xir I/
Tam diy thuy luc

S6 lwong sung bin khi
cannon (cai)

S6 lugng bac thang (bac)

500t/d
hang do6i
5*12

12
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€ Quy cach va cau hinh cia buong dot truwéc

Cira dau vao i véi 10 Ngoai hinh budng dét
buong dot truéc i trude

LAp dit trén
dinh bufmg abt
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>Bé xép lidu + Bac thang nhiéu cép;

>Liéu dau vao dugc cp liéu khép kin ( khéa gi6 hai lop +
vit tai van chuyén);

>Liéu diu vao duoc phan tan va phan bé hiéu qua trén toan
b6 chiéu rong ctia budng ddt trudc;

>Liéu ¢ chuyén dong 16n x6n trong budng dbt trudc va co
co hoi tiép xlc véi gi6 néng (gi6 3), gilp cai thién hidu qua
dbt chay trugc;

>Thoi gian hru trd cua liéu trong budng @bt trude c6 thé
duoc kiém soét linh hoat;

>Liéu di vao 10 Calciner bang cach phun théi c6 tac dung
dénh toi va phan tan liéu.

@ Nhirng thiét bi chinh

Nhiét tri co ban
- nhan duge (keallkg) | P®AM (0)

10-30

Eoailan 2.700 — 3.300 20 - 40

Chit thai dét
may

3.500 — 4.500 Duéi 10

.........

Budng dot trudc, dwdng 6ng cAp gié gié 3, hé thong cip liéu khoa gié, hé thong thiy lwc, hé thong didu

Kkhién dién, CCTV giam sit ngon lira nhiét dd cao

H¢ thong sung ban khi
~ o A by

cannon va cira dau vao

cap liéu

35



* Khéa gi6 cAp liéu dau vio nhién li¢u thay thé

Budng dbt trude 2 i /2 Bom nuéc lam mat tuin
: I3 a { hoan tram thiy luc

* Chia gié 3 dén budng dot truéc * Chia li¢u C4A dén budng dot truée

> Ong trit liéu C4A ting thém van dbi trong, van
chia liéu dién ddng, van chia liéu diéu khién
bang tay va ong chia liéu

. dén gi6 3
% den buong
dot truéc

Ong gi6 3 ting thém
van cira nhiét do cao
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4 An toan PCCC

Puong dng va bép
phun nwée cho kho
chira rac thii dé
chay

Pudng 6ng va bép phun nuée cho bing tai

# Nhirng diém quan trong van hanh hé thong budng dét truée

by 3

Phin mém: Nhiét d) diu ra ciia 10 Calciner ~ diéu chinh cip than ty dong va tirc thoi

Piém giam sat: T RO

» Céc thong sb chinh ciia hé thong cép liéu: dong dién vit tai
cép liéu dau vao budng dbt, cong tic gidi han van l4t, video
hién trudng (trang thai van hanh vat lidu cira diu vao cua bing
tai van chuyén s6 3...)

» Céc thong sb chinh ciia budng ddt trwéc: lwong cép lidu dé
chay, trang théi dbt chay trong budng dbt trude (ngon lira, do
day 16p lidu, trang théi chuyén dong cua liéu), nhiét d6 diu ra
ctia budng ddt truée.

» C4c thong sé chinh ciia 16 nung: CO d4u ra C1, SO, tai éng
khéi, dong dién quat ID, 4p sudt &m budng khoi.

> Tim hiéu hién trang bam dinh céla ciia budng khoi dudi 19,

cira thit, phin nén 16 Calciner.

Piém diéu chinh:
1) Luong cép liéu nhién liéu thay thé (rac d& chéy, rac thai dét may...);
2) B6 mo cua van gio 3;

3) Thai gian cai dat cho nhém sting bin khi cannon;
4) Lugng bot liéu song dugc lan vao budng dot trudc.
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# Tinh hinh van hanh budng dot truéc

[ e ——— e =
uvn g . =
LD N A e

o
"0 RN MR Siiea e etk

# Tinh hinh vin hanh buong dot truéc

s |snas
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@ Dinh gia chi tiéu hiéu suit hé thong budng ddt truée

Tir ngay 26/10/2023 dén ngay
31/10/2023, tién hanh dénh gi4
chi tiéu hiéu suét ciia hé théng
budng dbt trudc.

Boi vi trong réc thai thiéu chit
dé chay, nén dot danh gia duoc
chia ra cac khung gio khac nhau
trong vong 4 ngay.

D3 dat dang theo yéu ciu
trong hgp dong 13 trung binh
500 tAn/ngay.
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SHABSEHES

8: 35#88, 16: 35.bH, IERMEETTE/NGT,
ERETHEE: 404 t/h

SHEEHeH: 39%.1t/h

BARTHANEE: 8140

wREEE: 192 t/h

SHESHEE: 11.6t/h

S REREAH#1.33: 1.0
Ty 1¢ thay thé than min cho 16 Calciner dat 39.6%
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II. CONG NGHE BYPASS TRONG LO NUNG XI MANG

g ¥ i

Muc Tiéu:

Poi véi nhirng nguyén té tuin hoan (Kali, Natri, Clo, lvu huynh) trong 16 nung,
trude khi xay ra bam dinh cola/ tic nghén trong thap trao déi nhiét, 10 quay thi
cin loai bo cac nguyén td nay (Clo, lvu huynh va kiém) bing giai phap lam sach
dé c6 thé kiém soat ching.

» Bypass: TrICh mot phan khi thai nhiét d6 cao tir dudi 10 thap (noi tudn hoan don
nguyen nong do cao nhat), dé ngin cAc thanh phan cd hai ngung tu trong thap trao
d6i nhiét gay tic nghén Cyclone gi6 xoay;

. Bypass xtr ly khi thai s& lam tang mirc tiéu hao nhiét ctia hé thong 10 nung;

* Co cau bypaSS c6 hiéu qua tbt nhat ddi voi Clo, va kém hon nhiéu ddi véi luu
huynh va kiém;

+ Sau co cu bypass, khi 10 nhiét d6 cao dwoc lam mét bang khong khi lanh trong
budng 1am lanh nhanh.

Sw tudn hoan trong va tuian hoan ngoai ciia cac thanh phan c6 hai

External cycle

e |nternal cycle - . =ONE W ]
=
=

direct
F operation

Alternative fuels Coal Oil

. PN

| compound
| operation

|v
AL
=
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% Nguyén ly bypass xir ly khi thai

Céc chat d& bbc hoi (bui/khi) dugc trich ra tir noi ¢6 ndng

d6 cao nhét va cac thanh phin khi c6 hai (chét bdc hoi)

duoc van chuyén va tré thanh mubi (tro) rdi loai bo khoi

hé théng.

Tiém niing trich ly = lwgng bui * chit dé bay hoi -

Hiéu suat bypass xir Iy Clo 14 cao nhit va co cdu bypass xir ly Clo nho hon nhiéu so véi co cau
bypass xtr ly luu huynh hoac kiem

4, (Tn dung dién hinh vé Bypass xir ly khi thai

>Nguyén liu chira ham lugng 16n cac thanh phan ¢6 hai (CI, S, R,0)
>Nhién lidu (than, cdc...) chira ham lugng 16n c&c thanh phan cé hai (CI, S, R,0)
»Tiang cuong sir dung nhién liéu thay thé c6 chira CI (dung méi, nhya, thirc an chan nubi)
>San xut Xi ming it kiém B L
Bui bypass 1a hon hgp ciia bui 10 nung va cac chat dé bay hei cd dic

Bui 10 = “liéu nong”

Mubi khbi (KCl-a va NaCl) hinh thanh tir c4c thanh phan khi (clo, lua huynh, kiém) tip
trung c6 dong trén bé mat cac hat bui 16 nung
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@ Ky thuit hé thong bypass xir Iy khi thai

W
™

L 2

@ Anh huéng cia ty 18 bypass xir Iy khi thai d6i véi thanh phan bjt li¢u néng & E

va van hanh lo

| Théong qua dwéng nhanh bypass tao mét van va lam sach cho dén khi 16 ¢6 thé kiém soit dwgc |

Bypass Calculation - Hot Meal Concentrations (830 g Cl / ton clinker)

‘O%

% Cl

Intense Cleani

Normal Cleaning _ sxli's
8%

9%
No encrustations

Blue point: reference calculation

T T T

05 LOSLS /

%503

5.0

55
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@ So dd lwu trinh cong nghé

So d6 luwu trinh cong ngh¢ ciia hé thong

Cyclone ling bt thd

v Kiém tra ndng d6 bui & dau vao va diu ra cua cyclone trong hé
théng pybass xir ly khi thai, hiéu sudt thu bui cua cyclone dat
khoang 82,95%.

v" Ham luong Clo trong bui budng khéi 1a 4,22%

v Ham luong Clo trong bui (bét min) & déu ra caa cycolne la
19,5%

v Ham luong Clo trong bui (bot thd) trong dng xa liéu 1a 1,63%

v" Ham luong Clo trong bot min gép khoang 12 1an so véi bot thd

~ Hops

YR

"
UTEE ) L

+ Hops

sl 34|

100 T T T p-a-8-9-09 100 [rprrrrr— T B Nt
g wf Jos g wl ]
Sl : 3 wf 104
g ¥r Jor & 3 80 1 &
5 Or Jos 2 § "¢ o8 2
g op Jos 3 g on Tos 2
g s Joe g E % 06 g
g “OF E g “p Jos 2
(_3 [ —UBE g 20F =04 g

E 1.2 F B
Eaf 02 s wp Jo2 ©

10 401 10 4

L = N Ll Ll islaal [\ ==zl i W BRI | i i nldinl s aleisimslop

05 10 5 10 50 100 0.5 10 5 10 50 100

2 A A~ A A 2 e A A~ A .
Dai phan bo ¢ hat bot thd (um) Dai phan bo c& hat bot min (pm)

Dii phan b ¢ hat bot thé rong hon, khozing 85% dwdi
va dai phan b6 ¢ hat bot min 13 hep, khoang 85% duwéi

80 pm,
13 pm.
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HOP=

YR

@ Nhirng diéu cin ch( y khi van hanh h¢ théng bypass xir Iy khi thai

Hang m: Pham vi vin hanh Ghi cha
ang muc binh thuong

Cira d4u ra budng 300 ~ 350
lam mat dot ngot
Cira dAu vao may loc °C 150 ~ 200 Kiém soat nghiém
bui ngat < 250°C
Bo6t liéu nong C5 - Cl- <1 %

@ Sau khi khoi dong hé thong, tir tir diéu chinh ty 1 trich ly, sau d6 diéu chinh cao dan ty 1& trich ly
theo ham lugng Clo trong bot liéu néng. Ty 1¢ xir Iy bypass thong thuong cua thiét ké 10 nung xi
ming | khoang 10%, ty 1¢ thyc té phai phu thugc vao ham lugng Clo trong bot liéu nong.

@ Trong hé thong bypass xir Iy khi thai, nhiét do binh thuong trén dng gi6 & dau vao may loc bui tdi
la 150 ~ 200°C, dya vao nhiét do nay kiém soét toc d6 ctia quat lam mét dot ngot; khi nhiét do cao
hon 200°C, tbc d6 sé tang Ién, khi nhiét do thdp hon 150°C, tc d6 s& giam xudng.

® Viéc déong mé van gi6 lanh dwoc diéu khién boi hé thong bypass xir ly khi thai. Khi hé thong
bypass dong hoic ding thi van gi6é lanh mo hoan toan, khi hé thng bypass mé thi van gi6 lanh
dong hodc giam nho dé gitr cho luong gid vao cia quat F1 va F2 6n dinh.

@ Lap sting ban khi cannon tai noi trich khi thai néng ciia buong khoi dudi 10, dé thong tic nghén.
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DU AN TINH NGUYEN: BANG GHI CHEP PHAN TiCH THANH PHAN CO
HAI HE THONG THAP TPN

A CHAERL ol

15 (]
Loss | SO, | K0 |Nay0 | ¢ [Loss| S0, | KO | Na0 | cL

Loss | S0, | K0 | Na0 | cL

0-84% [32.00 | 1.69 | 0.39 | 0.11| 0.038 [2.13 | 3.39 | 3.24{0.30 | 1.193 [ 0.19 | 0.85|0.48 |0.13 | 0.024

6H5H 9-164% | 32.62 | 1.69 0.044 | 1.53 | 3.51 1. 157

> 17-242% | 32.61 | 1.33 0.039 | 1.85] 3.99 1.776
0-85% 32.59 [ 1.75 |0.37 [0.11]0.035 | 1.24 [ 3.62 {3.24 | 0.26 | 1.781 | 0.26 | 0.91 [ 0.46 | 0.11 | 0.023

661 9-164% | 33.02 [1.97 0.038 [1.50 | 3.39 1. 106

" 17-242% | 32.63 |1.33 0.032 [2.60 | 3.63 1.404

0-851 32.62 [ 1.57 | 0.39 [ 0.11]0.037 | .71 3.39 (3.20 | 0.26 | 1.207 |0.27 |0.78 0.42 | 0. 11 | 0.029

6HTH 9-1651 | 32.81 | 1.63 0.045 | 3.06 | 3.87 2. 050
32.73 | 1.15 0.047 | 1.78 | 3.63 1.623

N 0-82% 32.72 [ 1.57 [ 0.39 [ 0.11]0.041 | 1.51 {2.96 [4.00 [0.26 | 0.783 | 0.36 | 0.8 [ 0.54 [0.13|0.020
6H8H 9-1651 | 33.07 | 0.73 0.044 | 1.74| 3.02 1.574
17-242% [31.41 | 0.85 0.036 [ 1.48 3.02 1.138

0-8# |31.60 | 0.91|0.34 |0.09]0.040 | 2.76 | 2.96 [3.00 |0.26 |1.547 |0.40 |0.73| 0.41 [0.10 | 0.026

AHL NV 14 HDOlL NVHd

6H9H 9-1657 | 33.08 | 1.69 0.039 | 0.93]2.78 0. 698

n 17-245% [32.70 | 1.09 0.043 | 4.81 | 3.15 1.933
: 0-82% 32.34 [1.09 |0.37 [0.11]0.032 | 1.43 | 2.78 (3.00 | 0.26 | 1.856 | 0.34 | 0.73 [ 0.42 | 0.13 | 0.025

gl 6/310H 9-165% | 32.42 | 1.82 0.063 | 1.06 | 2.90 2.023

17-2455 | 32.94 | 1.21 0.051 | 1.85| 3.02 1. 390

0.34 0.11 0.043 10.97 | 3.15 [3:0010.26 | 1.238 | 0.38 | 0.730.46 10.13 | 0.028

6H11H 0.05 |[0.47 | 3.27 1.844

0.037 |0.68| 266 | | |18 il g

YK

ELLERE L L LY

e

iw-: R I T

Py $g38isEssaag

s w

ALl "maw e an
BN | BARN | RHER | ANEE | gRe | WARA | ARME | RSKN | ANER | KBGO | KEBE | &N [GA. Rk vens | BRR
- Vg . T s , -

& WAk ey

11 Ll

50



HOP=

YR

U W A
Nhi¢t d éng trit licu

Phan than 10 Calciner
Ap suét phin con thap TDN

Duéi 10

Piu vao C5

=

Hops

sl 34|

5l



T T

o

o P T DA X ] DT P | Py

T B ’ ry

52



HOP=

YR

Sau van hanh hé théng bypass

Dong dién 1o quay 8 tiéng

Hops

sl 34|

+>FOCEE L RRE L s

THES WHts 4g oz LELY
w2 el re i
o o v CAREnG
L T ZSN P
o s
"%

53



[ e
BRI RIXEIR BEES, %

Bypass thanh phin c6 hai trong bui loc bui tii

Co e BEMS, % HES AHE CI SO; KO NaO %%
— . ’
9.5 8:00 1.255 94.71 AR
: ; : : 9.6  HREF 17.927 2345
9.6 8:00 1.096 22 03 9381 97 thIF 21439 27.34 25 19
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9.9 8:00 1.305 94.65 ' '
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9.11 1.368 2.69 94.48 9 17'430 22.86
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