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AT LIEU

Hién trang san xuat, tiéu thu tai nguyén va tiém nang tiét kiém tai nguyén, tai st

dung phé thai, thuc hién kinh té tudn hoan nganh cong nghiép xi miing Viét Nam
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TOM TAT

Viét Nam 12 nudc san xuét xi ming 16n thi ba trén thé gidi, véi lvong clanhke san xudt trung binh trong 5

Kinh t€ tuan hoan nim ti¥ 2020-2024 1 khoang 78 triéu tAn/nam. Bai bao trinh bay vé& hién trang san xudt, viéc tiéu thu tai

Tiet kiém néng Iuong nguyén thién nhién trong san xut xi ming tai Viét Nam nim 2024. Trén co s& d6, nhém tac gia dva ra tinh

NI
Dong xit 1y to4n, danh gia tiém ning tiét kiém tai nguyén, tai sit dung phé thai, thyc hién kinh té tuin hoan trong san
xut xi mang dya trén thyc té nghién cu va thuc té san xult xi mang tai Viét Nam. Nganh cong nghiép san
xuét xi ming c6 thé ddng xi Iy mot lwvgng 16n céc chét thai nhu: cac loai phu phdm/phé thai ctia mot sb
nganh coéng nghiép, chét thai sinh hoat, mang lai hiéu qua 16n vé kinh té va méi trudng. Cling v6i ddng xi
1y cac chét thai, nganh san xudt xi ming ciing ty xi 1y mét cich c6 hiéu qua va an toan cdc chét thai do
chinh cic nha méy xi ming sinh ra. Do d6, cin dugec tiép tuc nghién ciiu, tng dung viéc st dung cic ngay

cang nhiéu dé tiét kiém tai nguyén thién nhién va xit 1y cac chit thai mot cach anh toan va hiéu qua.
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ABSTRACT

Vietnam is the third largest cement producer in the world, with an average clinker production of

Circular economy approximately 78 million tons per year over the 5 years from 2020 to 2024. This article presents the status

Save energy of production and the consumption of natural resources in cement production in Vietnam in 2024. Based on

Co-processing this, the authors provide calculations and assessments of the potential for resource savings, waste reuse, and
implementing a circular economy in cement production based on actual research and cement production
practices in Vietnam. The cement production industry can co-process a large amount of waste, such as by-
products/waste from some industries and municipal waste, bringing significant economic and environmental
benefits. Along with co-processing waste, the cement production industry also effectively and safely treats
the waste generated by the cement plants themselves. Therefore, it is necessary to continue researching and

applying the increasing use of resources to save natural resources and treat waste safely and effectively.

1. Gi6i thiéu chung vé& hién trang nganh cong nghiép xi ming
Viét Nam

Nganh san xut xi mang Viét Nam 12 mot nganh cong nghiép 16n
ctia dit nwée va ditng th 3 thé gigi v@ san lugng xi ming san xuit,
tiéu thu trong nhitng nim gin d4y. Tinh dén thoi diém cudi nam 2024,
ca nude ¢6 93 day chuyén san xuit xi ming dbéng bo, bao gdm tir san
xuét clanhke dén san xuét xi ming (khong tinh c4c tram nghin khong
san xuét clanhke). Trong s6 93 day chuyén nay, c6 6 diy chuyén da
ditng hin viéc san xuft clanhke. Téng cong suét thiét ké cta cic day
chuyén con c6 thé san xuit clanhke 13: 108.817.500 tAn/nim (tinh ngay
lam viéc trong nim 13 330 ngay, theo cic dy 4n dAu tw ban du), céng
sut san xuit xi ming 13 121.930.000 tin xi ming/nim (v6i ty 1&
clanhke/xi mang la 85 %) [1]. Bai bao nay dua ra cac thong tin vé hién
trang tiéu thu san xut, tiéu thu tai nguyén va tiém ning tiét kiém tai
nguyén, tai st dung phé thai, thuc hién kinh té tuin hoan nganh cong

nghiép xi méng Viét Nam.
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Théng ké dic diém xi ming tiéu thu trong nwdc va xuit khiu
thiy ring: Ham lwgng clanhke trung binh ctia xi ming tiéu thu noi
dia 12 70 %, ham lugng clanhke trung binh trong xi mang xuit khau
1490 % [1].

Téng lwong clanhke san xuét hing nim cia Viét Nam ti
2019-2024, tinh theo cac ti 1é sit dung clanhke vita néu, dugc trinh bay
trong Bang 1 [1].

San ligng clanhke mdi nim duge tinh theo trung binh s6 hoc

trong 5 nim gan day 1a: 77,77 tin/nim.
2. Lugng nguyén, nhién liéu cho san xuét xi ming hang nim
Pé tinh nhu cAu nguyén liéu cho san xut clanhke twong dbi dai

dién cho nganh san xuét xi ming, c6 thé gia dinh mot sé nguyén liéu,

nhién liéu c6 thanh phin dién hinh nhu Bang 2.

JOMC |149



Tap chi Vit liéu & Xdy dung Tdp 15 S6 02 ndm 2025

Bang 1. Lugng clanhke san xuét trong 5 nam gin day.

Loai san pham

San lwgng san xuit 5 nim gin day, triéu tin/nim

2019 2020 2021 2022 2023 Du kién 2024

San lugng clanhke 78,394 81,12 87,92 77,77 68,84 72,60
Bang 2. Thanh phén nguyén, nhién liéu diing cho san xuét clanhke xi ming.
N Ham luong céc 6 xit chinh, % theo khéi lwong

Thanh phan

Sio, Al, 0, Fe,0; CaO MgO Na,0 + K,0 MKN
ba voi 2,30 0,40 0,64 53 0,50 0,50 42,00
Sét 60,00 19,00 5,00 2,00 0,50 1,00 10,00
NL diéu chinh sit 30,00 17,00 36,00 4,00 0,50 1,70 10
NL diéu chinh silic 75,00 10,00 2,00 3,00 1,00 1,00 8,00
Tro than 61,00 25,00 7,00 0,75 0,50 1,00 bo tro: 25 %

- Nhiét tri than nung clanhke la: 6.000 kcal/kg — day la loai than
duge st dung phd bién dé nung clanhke xi ming hién nay.
- Chi phi nhiét nung clanhke: 800 kcal/kg - 1a gia tri chi phi
trung binh cta nganh xi mang Viét Nam hién nay.
- Cac hé sb cong nghé ché tao clanhke:
+ LFS: 95
+ MS: 2,30
+ MA: 1,60

Céc gid tri nay thudng dugce sit dung cho san xuét clanhke & cac
nha may xi méng hién nay.

Tit cic gia dinh néu trén, cling v&i hé sé chuyén dbi phéi liéu
thanh clanhke Iy thuyét trong bai tinh 1a K = 1,50; tinh dugc ty 18 4
loai nguyén liéu st dung cho san xuét clanhke nhu s6 liéu néu trong
Bang 3. Pay 14 co s& dé tinh toan tiém ning sit dung nguyén nhién liéu
thay thé cac loai nguyén nhién liéu truyén théng hién dang duoc stz

dung trong san xut xi mang tai Viét Nam.

Bang 3. Ty 1& thanh phin phéi liéu, lwgng diing nguyén liéu cho san xuét xi ming.

R R e o e Luong dung, Luong ding hang ndm cho nganh
Tén nguyén, nhién liéu Ti 1€ trong phoi liéu, % <z . o oz
tan/tan clanhke xi méng Viét Nam, triéu tan/nam
ba voi 81,14 1,22 94,88
Sét 10,29 0,15 11,67
Nguyén liéu diéu chinh sit 3,06 0,05 3,90
Nguyén liéu diéu chinh silic 5,51 0,08 6,22
Than 0,13333 kg than/kg clanhke 0,133 10,34

3. Tiém ning s dung nguyén, nhién liéu thay thé khi san xuét

clanhke va xi médng

Ngoai cac nguyén, nhién liéu tit ty nhién (nguyén, nhién liéu héa
thach) dwoc néu & Bang 3, c6 thé sit dung nhidu loai chat thai lam
nguyén, nhién liéu thay thé cho san xuét clanhke va xi ming. Trong
coéng doan san xudt clanhke xi ming, hé théng 16 nung c6 thé sit dung

nhiéu loai chit thai lam nguyén, nhién liéu thay thé.

3.1 Tdi st dung cdc chdt thdi lam nhién liéu thay thé trong 10 nung clanhke
Xxi mdng

Lo nung clanhke c6 mét sé diic diém khién né tré thanh noi x@
1y chét thai kha 1y twong [2]:

- Nhiét d6 cao va én dinh: Qué trinh san xuét clanhke luén duy

tri nhiét d6 & tAm zone nung khoang gin 1.900°C va nhiét d6 nay vuot
¢4 yéu cu ctia tiéu chudn Chau Au & My (850 + 1.100°C) quy dinh dé
xtf Iy CTNH.

- Thoi gian luu chdy dai: Pam bao chdy triét dé va trung hoa cac
chét khi, ciing nhu thit thai rin trong qua trinh x1t 1. Thoi gian lvu
khi khoang 8 gidy & nhiét do trén 1.200 °C trong 10 quay. Tiéu hiy hoan
toan cac chét 6 nhiém hitu co do nhiét do cao véi thoi gian luu di lau;

- M6i tredng kidm cao va quy trinh tu loc sach: dbi véi cac khi
axit sinh ra tit qué trinh x@ 1y dugce hip thu hoan toan bdi méi trudng
kiém tao ra tit d4 voi, mot nguyén liéu chinh trong san xuét clanhke, vi
thé khi axit nay sé dugc loai bo trde khi thai ra ngoai méi truomng.

- Hé théng gidm sat thai lién tuc 24,/7: Hé théng khi thai 16 nung
clanhke sau khi dugc x@ 1y, 1am sach bui va trude khi thai ra ngoai méi
trudng dugce hé théng gidm sit 24/7 giam sat toan bod céc théng sb phat
thai chinh nhu: ham lwgng bui, khi CO, NOx, SO,...
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- Cong suét 16n: P6i v6i chit thai cong nghiép théng thuwdng (tro,
xi thai, rac vai vun céng nghiép...) mot nha may xi ming ¢6 thé xi 1y
1én dén hang nghin tAn/ngay; CTNH c6 thé xt7 1y hang trim tin/ngly.

- Khong dé lai tro thai, khéng chon 14p, giam phét thai CO, & khi
thai doc hai do vay khong tdn quy dat dé chon 14p: Toan b tro sinh ra
trong qué trinh xtt 1y phan @ng v&i cdc chit ¢ trong nguyén liéu nhw
CaO; Al,Os; Fe,0g; SiO....
nang lvu gitt cao dbi v6i cac kim loai nang lién két hat; Su két hop héa

tao thanh khodng trong clanhke xi mang. Kha

hoc-khoéng vat hoc ctia cc kim loai ning khéng bay hoi vio nén clanhke.

Do céc dic diém néu trén (viée xi7 1y chét thai dién ra ddng thoi
v6i qua trinh céng nghé san xuit clanhke va tro, xi ctia qua trinh dbt
tr¢ thanh mét phin clanhke), viée st dung, xit 1y chét thai trong 16
nung clanhke dugc goi 1a déng xtt 1 (Co-processing). So' dd téng quét
xt 1y chét thai trong 10 nung clanhke xi ming dugc trinh bay trong

,‘T

&3 300°
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Thu hél nang hrong v (4l nguyén
tir chit thil irong 10 nung
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Hinh 1. So' dd tdng quét xit 1y chét thai trong 10 nung clanhke xi ming.

Téng hop céc két qua nghién citu da c6 va kha ning ¢ng dung
trong thuc té san xuét nhitng nam qua thiy ring, tiém ning st dung
nguyén, nhién liéu thay thé cho san xuit xi mang kha 16n.

C6 thé st dung cac loai chét thai cong nghiép va chét thai sinh
hoat 1am nhién liéu thay thé cho than nung clanhke. Hién nay, d c6
trén 10 nha mdy xi ming st dung chit thai céng nghiép cé nhiét tri
> 3.500 kcal/kg lam nhién liéu thay thé than [3, 4].

Chét thai sinh hoat (CTSH) & nuéc ta c6 khéi lwong kha 16n, mbi
niam khoang 25 triéu tin [5] va sé ting lén hang nim. Tuy nhién, dén
nay, chira ¢6 nha mdy xi méng ndo st dung chit thai sinh hoat 1am nhién
liéu thay than nung clanhke. Tit két qua diéu tra, khao sat, nghién cttu
clia d@ tai [3, 4], c6 thé 14y nhiét tri trung binh ctia CTSH 14 1.500 kcal/kg.
Khi d6, téng nhiét tri ctia 25 triéu tAn réc thai sinh hoat hang nim sé la:
37.500.000.000 kcal. Ligng nhiét nay twong dwong véi nhiét cua 6,25
triéu tin than antraxit nhiét tri 6.000 keal/kg.

Gia st, 50 % lugng réac thai sinh hoat duge st dung lam nhién
liéu thay thé cho san xuét clanhke xi ming, mdi nim sé tiét kiém dugc
hon 3 triéu tin than. Lugng tiét kiém nay twong dwong 1/3 nhu ciu

than cho san xuét clanhke hang nim (xem Bang 5).

3.2 Tdi st dung cdc chdt thdi lam nguyén liéu thay thé khi sdn xudt clanhke

xi mdng

C6 thé stt dung mot s§ chét thai c6 thanh phin héa hoc twong tue
céc nguyén liéu tif thién nhién 1am nguyén liéu thay thé trong san xuit
clanhke. G4c chét thai c6 thanh phn héa hoc tiong ty nhu mot trong
4 nguyén liéu néu & bang 3, c6 kha ning nghién min trong cic may
nghién phéi liéu, c6 kha ning tham gia phan tng tao clanhke déu ¢
thé st dung 1am nguyén liéu thay thé. Cic nguyén liéu thay thé thuong
dugce st dung 1a: Tro bay, tro day, xi 16 d6t than, biin thai, phé thai xay
dung, dudi quang,...

Trén Hinh 2 trinh bay so dd téng quat sit dung nguyén liéu thay

thé trong san xuét clanhke xi ming Pooc ling.

Yéu cdu: Chira cac 6 xit can thiét: Ca0, Si02,
Fe203, Ca0; C6 thé nghién mjn; C6 thé tham
gia phan (rng tao khoéng clinker \

Céc loai chét thai: I
Tro bay, xi 16 dét than, xi thép, bun thai,

phé thai xdy dung, phé thai khai thac
quang, dat thai,...

Clinker

Hinh 2. S0 d téng quat st dung nguyén liéu thay thé.

Tidm niing st dung céc phé thai cong nghiép 1am nguyén thay
thé khi san xut clanhke xi ming nhu sau:

* Nguyén liéu thay thé dd véi

bén nay, chua xac dinh dwgce ngudn phé thai nio chita CaCO,
hodic Ca(OH), hoic cic dang hop chét chita Ca c6 thé thay thé da voi
khi san xudt clanhke xi ming Pooc ling.

* Nguyén liéu thay thé sét

Ngudn chét thai cong nghiép c6 thé thay thé sét tidm ning nhit
1a tro bay nhiét dién. Két qua nghién cttu ctia dv 4n [6] da xéc dinh, ¢
thé thay thé dén 100 % sét bing tro bay. Lugng tro bay thai ra hang
nam khoang 16 — 18 triéu tAn. Nhu cAu sét cho san xuét clanhke hang
niam khoang 11,67 triéu tAn. Nhu vy, vé nguyén tic, luong tro bay thai
ra hang nim c6 thé thay thé hoan toan sét dé san xuét clanhke xi ming.
Tuy nhién, khi st dung 100 % tro bay thay thé sét thi ham liong nguyén
liéu didu chinh silic sé ting do ham lwgng silic trong tro bay thudng
thép (khoang 55 %).

* Nguyén liéu thay thé phu gia diéu chinh sdt

Céc nghién cifu ctia dé tai [7] chi ra ring, c6 thé sit dung xi thép
thay thé dén 90 % nguyén liéu diéu chinh sit tit khoang san ty nhién.
Ciing theo sb liéu ctia d@ tai nghién citu [7], mdi nim nganh thép Viét
Nam thai ra khoang 2,5 — 3,7 triéu tin xi thép. D6i chiéu véi sb lieu &
bang 5 thiy ring, lwong xi thép thai ra hang nim c6 thé thay thé duoc
khoang 64 % - 95 % cac nguyén liéu giau sit tit ty nhién.
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* Nguyén liéu thay thé phu gia diéu chinh silic

Tuong t¢ nhu dbi v&i da voi, dén nay chuwa c6 ngudn chét thai

ndo c6 thé st dung thay nguyén liéu didu chinh silic tif thién nhién.

Bang 3. Ty 1é thanh phan phdi liéu, lvong diing nguyén liéu cho san

A . =
Xuat xi mang.

R R Lugng vat liéu | Tiém ning Lo B

Tén nguyén, L . .| Ty lé thay thé
o tv nhién, triéu | thay the, triéu| -, = _
nhién liéu P <. tiém nang, %
tan/nam tan/nam
ba voi 94,88 0 0
Sét 11,67 16-18 100
Nguyén liéu didu
P 3,90 2,5-3,7 64-95

chinh sat
Nguyén liéu diéu

gHyen e 6,22 0 0
chinh silic
Than 10,34 6,25 60

3.3 Sit dung chdt thdi lam phu gia khodng thay thé mot phdn clanhke khi

nghién xi mdng

Céc chét thai dugc st dung 1am PGK cho xi ming phai dap Gng
dwgc mot trong cic yéu ciu sau:

- Chita cdc hop chit c6 thé tao thanh cic khoang thily héa clia xi
miing, gép phin vao viéc hinh thanh cwdng d6 va cic tinh chét co Iy
clia xi mang trong va sau khi thity héa, déng rin. Dé dap ting yéu ciu
ndy, cic PGK cin chita ddng thoi hodic mét trong cac thanh phan: SiO,,
Al,0; hoat tinh; CaCO; min; CaSO, (cac dang).

- C6 kich thude nhoé hodc siéu nho dé cai thién ciu tric ctia d4 xi
ming sau khi déng rin.

Céc chét thai chtta nhitng thanh phin néu trén thudng 1a: Xi 10 cao
hat héa, tro bay, tro ddy ctia cdc nha may nhiét dién than; cao lanh/d4t
sét nung non; thach cao PG, FGD; da v6i min; xi phospho vang,...

Céc chét thai thuong duge tron v6i xi ming Pooc ling hoic
nghién ciing clanhke xi ming Péocling va thach cao. Trén Hinh 3 trinh
bay so dd tdng quat sit dung nguyén liéu thay thé 1am phu gia khoang
(PGK) khi nghién xi ming Pooc ling.

* Tidm ning st dung cdc phé thai céng nghiép 1am phu gia
khoéng thay thé clanhke xi ming

St dung phé thai cong nghiép 1am phu gia khodng (PGK) cho san
xuét xi ming da dugce thue hién tir rit 1au trén thé gi¢i va & Viét Nam.
Nhitng phé thai thuong dugce st dung 1a: Tro, xi nhiét dién; xi 10 cao
hat héa. Gin day, mot sb chét thai khac nhu: Xi phét pho (phé thai ctia
qué trinh san xuét phospho vang tit quing apatit), thach cao phospho,
thach cao FGD.., cling da dugc nghién cttu lam phu gia cho san xudt xi
mang. Trong qua trinh nghién cu st dung cac vét liéu phu (SCMs —
Supplementary Cementitious Materials) thay thé clanhke xi ming,
nguwdi da da st dung ca nhitng vat liéu thién nhién nhu: dét sét/cao
lanh nung, d4 v6i min. H6n hop xi méng nay thudng dugce goi 1a xi

mang LC3 (Limestone Calcined Clay Cement). Tuy nhién, LC3 khong

mang nhidu y nghia “tiét kiém tai nguyén thién nhién” vi né van st

dung céc nguyén liéu tir thién nhién.

Phin xuémg/nhi miy nghién xi ming

Tro bay kb

Bui thu hoi

Xi byt 16 cao

bi véi Clanhke

Tro bay wit Thach cao

Hol lrn

I
Quat 4 At ‘ ‘m
Hinh 3. So' dd tong quat st dung nguyén liéu thay thé 1am phu gia

khoéng khi nghién xi ming Pooc ling.

Theo két qua nghién citu ctia mot sé dé tai, ham lwgng st dung
mot s6 PGK dé san xuét xi ming & Viét Nam nhu sau:

- Xi 16 cao hat héa GBFS: La loai PGK tét nhét, lwong st dung
GBFS thay thé clanhke xi ming c6 thé dat trén 70 % [8]. Néu sit dung
xi hat ¢6 cao phdi hop vé6i thach cao, tao ra loai xi ming siéu it clanhke,
ham liong GGBFS trong xi ming ¢ thé dat dén 85 % [9].

- Xi phospho vang: C6 thé sit dung thay thé clanhke xi ming dén
60 % [10]. Theo két qua diéu tra ctia d@ tai [10], mdi ndm c6 khoang
750.000 - 1.031.000 t&n xi phét pho vang. Nhu vy, hoan toan c6 thé tai
st dung 100 % phé thai phospho vang 1am PGK cho san xudt xi ming.

- Tro bay/tro day tif cic nha may nhiét dién dét than: Luong tro
bay dugc tai st dung 1am PGK cho xi ming thic té khéng cao, trong
P& 4n “Py manh xi 1y, st dung tro, xi, thach cao ctia cdc nha may
nhiét dién, nha méay héa chit va phan bén dé 1am nguyén liéu san xuit
vat liéu xay dung va st dung trong cac cong trinh xay dung” [11] udc
tinh lwgng tro bay st dung 1am PGK cho san xuit xi ming vao nim
khoang 10 %. Lugng tiéu thu xi mang ndi dia ndm 2020 la 63,68 triéu
tAn. Nhu vay, tong lwong s dung tro bay 1am PGK cho xi ming khoang
6,3 triéu tn, chiém khoang 30 % téng lwgng phat thai tro xi clia cdc
nha may nhiét dién.

- Thach cao phospho (PG): Thach cao PG da dugc nghién ciu st
dung l1am PG diéu chinh thoi gian déng két cho xi ming. Hién nay da
¢6 tiéu chuén Viét Nam [12] cho viéc st dung PG 1am phu gia diéu
chinh thoi gian déng két cho xi ming. Néu st dung 100 % PG lam phu
gia didu chinh thoi gian dong két, m6i nim c6 thé tiéu thu dwgce khoang
2,5 — 3,0 triéu tin PG.

Nhu véy, c6 thé sit dung lvong 16n cdc chit thai céng nghiép: Xi
10 cao hat hoéa, xi thép, tro xi nhiét dién, xi phospho vang, PG lam
nguyén liéu thay thé cho san xuét clanhke, xi ming. Ciing ¢6 thé sit
dung ngudn chit thai céng nghiép chita ning lwgng va rac thai sinh
hoat dé 1am nhién liéu thay thé cho than nung clanhke. Dita vio cac két

qua nghién cttu da cd, thue té san xult & Viét Nam va thé gidi, c6 thé
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dy béo mot twong lai sdng sua cho viée st dung cdc chét thai, rac thai
lam nguyén, nhién liéu thay thé cho nganh xi ming. Néu c6 nhitng
chuong trinh cu thé, ¢6 sy hd tro ctia nha nude va cac tb chite qubc té,
nganh xi méng Viét Nam hoan toan c¢6 thé st dung ligng 16n céc chét
thai 1am nguyén, nhién liéu thay thé nhv & cic nude phat trién dang sit

dung hién nay.

4. Tiém ning tai st dung chét thai do chinh nganh san xuét xi
mang tao ra.

4.1 Cdc chdt thdi rdn, 1éng tit nha mdy xi mdng

NGi chung céc chét thai rin sinh ra trong qud trinh khai thac
nguyén liéu, qua trinh céng nghé san xuit xi ming, bao gdbm ca diu thai
d8u c6 thé dwoc tai stt dung lam nguyén, nhién liéu liéu ngay tai nha
may xi ming — qué trinh ddng x1 Iy. Nude 1am mat ¢6 thé xit 1y va st
dung tudn hoan cho cong tac lam mat. C6 thé ké ra nhitng chit thai
dién hinh sau:

- Phé thai khai thac mo: Cac phé thai khai thac mo da voi, sét,
nguyén liéu diéu chinh.

- Bui 16 nung, siy, nghién.

- Df‘iu, ma&
4.2 Nhiét thdi ctia nha mdy xi mdng

Nhiét thai tit nha may xi ming kha 16n, trong d6 chi yéu tir hé
théng 16 nung clanhke. C6 2 vi trf thai nhiét chi1 yéu, d6 1a: tit thap trao
ddi nhiét va ti thiét bi lam mat clanhke. Hién nay, nhiét thai ti¢ hé
théng 10 nung dugc tan dung dé phat dién. Nguén dién ti hé théng
phét dién nay duge sit dung cho nha may xi mang va c6 thé dap tng
duge 25 — 35 % nhu ciu dién ctia toan nha may. Ngoai ra, ngudn nhiét
thai, bao gdm ca nhiét thai tit v 10 quay ciing c6 thé tai st dung cho
hé théng may lanh hip thu nhiét. May lanh hip thu nhiét dugc st dung
thay thé cho cic mdy lanh hién tai dé 1am mat tram dién, phong diédu

khién trung tAm va cdc vi tri khac nhau clia nha méy xi ming.
4.3 V6 bao xi mdng

Vo bao xi mang sau st dung la mot dang rac thai cua cic nha
méy xi ming. Theo quy dinh vé trdch nhiém m& réng ctia nha san xuit
(EPR) trong Luit Bao vé moi truong ndm 2020 va Nghi dinh
08/2022/ND-CP, cic nha san xuit xi mang phai chiu trach nhiém tai
ché, xit Iy vo bao xi ming. Hién nay, vé bao xi ming thudng dugc san
xuét bang gidy hoic hdn hop gidy - nhira. Vi vay, vo bao xi ming 1a
san pham c6 chita nhiét, c6 thé tai ché thanh nhién liéu thay thé cho 16
nung clanhke xi ming. Theo mét s6 nghién ctu [3], nhiét tri ctia v6 bao
xi mang thuong dat trén 5.300 — 5.600 kcal/kg.

Nhv vy, nha méy xi ming c6 thé ty xit 1y dwoc tAt ca céc chat

thai sinh ra trong qua trinh céng nghé san xut.

5. Két luan

1. Nganh c6ng nghiép xi ming tiéu tén mot lvgng tai nguyén
khoang san va nhién liéu héa thach 16n. Tinh trung binh 5 ndm gén day,
mbi nim nganh xi ming tiéu thu khoang: 95 triéu tin d véi; gin 12
triéu tn sét; gan 4 triéu tAn nguyén lidu gidu sit; 6 triéu tin nguyén
liéu giau silic va trén 10 triéu tin than. Tinh trong dai han, nhu cAu tai
nguyén khoang san va nhién liéu héa thach cho nganh xi ming rat 16n.

2. Nganh c6ng nghiép san xut xi ming c6 thé sit dung mot lvong
16m cac chét thai, trong d6 6 chat thai sinh hoat 1am nguyén, nhién liéu
thay thé. C6 thé st dung céc chit thai cong nghiép ctia mot sb nganh
dé thay thé cho cac nguyén liéu c6 ngudn gbc alumosilicate. Viét Nam
c6 di ngudn thai dé thay thé tit 50 — 100 % cic nguyén liéu
alumosilicate cho san xuét clanhke xi ming Pooc ling. Viéc s dung
nguyén liéu thay thé sé gitp tiét kiém nhidu triéu tAn tai nguyén thién
nhién cho san xuét clanhe va xi ming. Ngudn rac thai cong nghiép va
réc thai sinh hoat cfing c6 thé sit dung 1am nhién liéu thay thé trong 16
nung clanhke xi mang.

Néu tich cuc nghién citu, ng dung nguyén, nhién liéu thay thé,
khéng nhitng tiét kiém dugc ngudn tai nguyén thién nhién rit 16n ma
con thite hién duge viée ddng xit 1y nhidu loai chét thai tai cdc nha may
xi ming mang lai hiéu qua kinh té - méi trudng 16m.

3. Gling vé6i viée tai st dung, ddng xt 1y cac chét thai sinh hoat
va chét thai ctia cic nganh c6ng nghiép khac, nganh san xuit xi ming
ciing ty x@ Iy mot cach 6 hiéu qua va an toan céc chét thai do chinh
cac nha may xi mang sinh ra.

4. Tai st dung, ddng x¢ 1y chét thai 1am nguyén nhién liéu thay
thé cin duwoc tiép tuc nghién ctu, tng dung ngly cang nhidu dé tiét
kiém tai nguyén thién nhién va x( 1y cac chét thai mét cach anh toan

va hiéu qua.
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