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KIEM KE VA DU BAO PHAT THAI CO, TU CLINKER
TAI TINH NINH BiINH VA PE XUAT GIAI PHAP
GIAM THIEU PHAT THAI KHi NHA KiNH

Thai Thi Thanh Minh, Lai Ngoc Anh Duong
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Nganh xi méng - véi déc trung tiéu thu nhiéu niang lwong va phat thai lén CO:,
ddc biét tir qud trinh san xudt clinker - 1o mot trong nhitng linh vue trong diém can
dirge theo doi va kiém sodt. Bai bdo thie hién kiém ké phdt thai CO, trong qua trinh
san xudt xi méng tai tinh Ninh Binh theo phwong phdp tinh bdc 2 ciia IPCC (2006).
Pong thoi dw bdo phat thai cho 11 nam tiép theo bang mé phong Monte Carlo va danh
gid dg khéng chic chan dé nang cao dg tin cdy. Két qua cho thdy lwong phdt thai khi
nha kinh tai Ninh Binh da tang khoang 14,62 % twr 7,5 triéu 1CO, vao nam 2016 lén
dén 8,6 triéu tCO, vao nam 2019. Tuy nhién, do tac dong cua dich COVID-19 nén
lwong khi thai nam 2020 ctia tinh da giam xuong khoang 7,7 triéu 1CO,. Du bao trong
giai doan 11 nam toi tw 2020 - 2030, tinh Ninh Binh sé phat thai khoang 9,21 triéu
tCO, vao ndam 2025 va lén hon 10,55 triéu tCO, vao nam 2030. Dé giam thiéu phat
thai khi nha kinh trong hoat dong san xudt xi mang tai Ninh Binh, can giam leong
dién nang tiéu thu va sw dung nguén nhién liéu thay thé. Dy kién néu khong co bien
phdp giam thiéu, Ninh Binh sé phdi chi tra khoang 309 triéu USD chi phi méi trirong,
trong d6 bao gom chi phi thué carbon va chi phi nang heong. Théng qua nghién civu
nay, nhém tac gia mong muén déng gop dir liéu va phwong phap tiép cdn nham hé tro
muc tiéu giam phat thai khi nha kinh cua Viét Nam noi chung va nganh cong nghiép xi
mdng ndi riéng. Pong thoi givip két néi khoa hoc khi hdu véi kinh té hoc méi truong,
1o co s¢ cho nghién ciru lién nganh tiép theo.
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Abstract

Estimating cement - related emissions from Clinker production in Ninh Binh
province and proposing greenhouse gas mitigation measures

The cement industry - characterized by high energy consumption and significant
CO: emissions, particularly from clinker production - is one of the key sectors requiring
close monitoring and control. This study conducts a CO: emissions inventory from
cement production in Ninh Binh province using the Tier 2 methodology proposed by
the IPCC (20006). Additionally, future emissions are projected over the next 11 years
through Monte Carlo simulations, with uncertainty analysis conducted to enhance
the reliability of the results. Findings reveal that greenhouse gas (GHG) emissions in
Ninh Binh increased by approximately 14,62 %, from 7,5 million tons of CO: in 2016
to 8,6 million tons in 2019. However, due to the impact of the COVID-19 pandemic,
emissions in 2020 decreased to around 7,7 million tons. Projections indicate that, if
current trends continue, emissions could reach approximately 9,21 million tons by
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2025 and exceed 10,55 million tons by 2030. To mitigate greenhouse gas emissions
in Ninh Binh's cement sector, it is necessary to reduce electricity consumption and
adopt alternative fuel sources. It is estimated that without mitigation measures, Ninh
Binh may incur around 309 million USD in environmental costs, including carbon
tax and energy expenses. Through this research, the authors aim to contribute both
data and methodological approaches to support Vietnam s national greenhouse gas
reduction targets, particularly within the cement industry. The study also seeks to
bridge climate science and environmental economics, laying the groundwork for future
interdisciplinary research.
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1. Mé& dau

Trong qué trinh san xuat xi mang cé
nhiéu giai doan khéc nhau va ngudn khéc
nhau gay ra phat thai khi nha kinh (KNK),
chu yéu CO.,. Pau tién d6 1a quéd trinh
nung clinker, day 1a ngudn phat thai CO,
16n nhat trong qué trinh san xuat xi mang,
chiém khoang 50 - 60 % lugng phat thai.
Trong 10 nung, d4 voi bi phan huy thanh
voi séng va khi CO, nén diéu nay da gidi
phong mot lugng 1on KNK truc tiép vao
khi quyén. Thir hai, d6 1a qué trinh dot
nhién liéu trong 16 nung. Dé nung clinker
¢ nhiét dg cao (1450 °C), cac nha may xi
mang thuong st dung than d4, diu ning,
khi ty nhién hodc céc loai nhién li¢u thay
thé (nhu réc thai, sinh khéi). Viéc d6t chay
cac nhién li¢u hoa thach tao ra CO,, NO«
va mot s6 KNK khac.

Thu ba, do 1a sy tiéu thu dién nang.
Céc cong doan nhu nghién nguyén liéu,
nghién xi mang, van hanh quat gid, hé
théng van chuyén,... tiéu thu nhiéu dién
nang. Néu dién duoc san xudt tir céc
nguén hda thach nhu than da hoac khi tu
nhién, gian tiép tao ra phat thai CO,. Theo
BURI (2020), dé san xuat 1 tan xi mang

can tiéu hao 100 kW gid dién [1]. Cudi
cung d6 1 vin chuyén nguyén liéu va san
phém. Viéc khai thac, van chuyén da voi,
than, clinker va xi mang bang xe tai, tau
hoa hodc tau bién ciing tao ra khi thai CO,
tlr viéc d6t nhién lidu.

Theo IPCC qua trinh san xuit mot
tan clinker - thanh phan chinh cia xi
méng Portland - tao ra mdt lugng CO,,
trong do 57 % phat thai tir nguyén liéu tho
va khong thé thay d6i duoc [7]. Hon nita,
viéc cit giam clinker trong xi mang khién
x1 mang “né cham” hoac gidam d¢ cung,
diéu ngay khé chdp nhan d6i voi nguoi
tiéu dung.

Hién nay, tai Viét Nam, san xuét mdi
tan clinker phét thai khoang 905 kgCO,
Trong dd, 525 kgCO, phat sinh tir nguyén
liéu dau vao, trong khi qua trinh cung cap
nang luong cho phan ung hda hoc tao ra
clinker cling thai thém khoang 179 kgCO,,.
Piéu d6 c6 nghia 1a kha nang cit giam
phat thai chi con khoang 201 kgCO,/tan
clinker, chu yéu théng qua viéc toi uu hoa
tiéu thu dién va nhiét nang [6]. Tuy nhién,
do khong c6 dir liéu phan loai ngudn CaO,
nghién ctu gid dinh toan by CaO trong
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clinker dén tir nguon cacbonat nhu da voi
(CaCO:s) theo huéng dan Tier 2 ctia IPCC
(2006). Piéu nay c6 thé din dén danh
gi4 lugng phat thai cao hon thuc té trong
truong hop clinker duge san xuat véi phu
gia chtra CaO tir ngudn phi-cacbonat nhur
xi hodc tro bay. Sai s6 ndy s& dugc dua
vao phan tich d6 khong chéc chan.

Theo Béo cao cua Hiép hdi xi mang
Viét Nam (2024) [6] tong san luong thiét
ké ctia cdc nha may (gdm tram nghién va
10 démg) khoang 76,2 triéu tAn/nam, trong
d6 tiéu thu ndi dia 76 %, xuét khau 24 %.
San xuat lugng 16n tap trung Mién Bac véi
54 nha may, c6 11 day chuyén cong suit
trén 4.000 tan clinker/ngay. Tuy nhién, véi
bd co so dif liéu 47 nha may, chiém 85 %
s nha may xi ming 10 quay cua du an
NAMA xay dung [4] dua ra 03 kich ban cé
kha nang gidm phat thai nhu sau: 1) Kich
ban thong thuong theo Quy hoach phat
trién nganh cong nghiép xi mang (1.200 kg
xi mang/dau nguoi) [8], tiém ning giam
nhe 2,65 triéu tan CO,/mam va téng murc
dau tu can thiét 1a 1,16 ty USD; 2) Kich
ban cong nghé t6t nhat hién cd, tiém ning
gigm nhe 1 10,95 trigu tin CO/nam va
téng muc dau tu can thiét 1a 1,81 ty USD;
3) Kich ban giam san luong xudng 800 kg
xi mang/dau ngudi, tiém niang giam nhe 1a
9,21 triéu tin CO,/nam va téng mure dau tu
can thiét 1a 1,81 ty USD.

Ninh Binh hién ¢6 5 cong ty san xuat
xi mang bao gom: Cong ty xi mang Vicem
Tam Diép; Cong ty CO phan xi ming
Huéng Duong; Cong ty TNHH Duyén
Ha - Nha mdy xi mang Duyén Ha; Cong
ty TNHH Tép doan xi mang The Vissai;
Cong ty C6 phan xi ming Hé Dudng véi
tong 8 diy chuyén san xuat. Chinh vi vay,
tiém ning phat thai KNK tai Ninh Binh
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1a rét cao, mac du cong tac quan ly moi
truong tr cac nganh, linh vyc tai Ninh
Binh ciing d3 dugc ddy manh. Song van
con nhitng bt cdp ton tai tir nhiéu nim
nay nhung chua duoc giai quyét triét dé
nhu: 1) Hé thong thé ché vé moi truong
khéong khi chua dap tng yéu cau; 2) Hoat
dong danh gia va kiém soat ngudn thai con
chua duogc toan dién, cac hoat dong ho trg
(dau tu, nghién ctru khoa hoc cong ngh¢,
su tham gia cta cong dong) chua phat huy
hiéu qua; 3) Y thtc tuan tha cac quy dinh
vé bao vé méi truong cua cac chu ngudn
thai (san xuét xi mang, nhiét di¢n, phan
bon, hoat dong giao thong van tai,...) con
han ché. Chinh vi vay, bai bao thuc hién
danh gia phat thai KNK ddi véi hoat dong
san xudt xi mang tir clinker, trén co s¢ do
dé xuat giai phap giam thiéu ddi véi linh
vuc xi mang ciia tinh, gop phan chung vao
cam két cua Viét Nam.

2. Pham vi va phwong phap
nghién ciru
2.1. Pham vi nghién ciru

- Pham vi thoi gian: Tir 01/2016 dén
12/2020

- Pham vi khong gian: 05 cong ty san
xuét xi mang tai Ninh Binh, cu thé nhu
sau:

+ Cong ty xi mang Vicem Tam Diép
(S6 27, Puong Chi Lang, Xi Quang
Son, Thanh phd Tam Piép, Ninh Binh):
Thanh 1dp ngay 31/5/1995, 1a thanh vién
ciia Tong cong ty xi mang Viét Nam
(VICEM). Day chuyén san xuét hién dai,
cong sudt 1,4 triéu tin/nam. Cac dong
san pham: Clinker CPC50, PC40/50,
PCB30/40 hon hop, PCP30/40 da dung,
C91/MC25, TYPE I-C150/C150-15 va
CEM 142,5[9].
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+ Cong ty Co phan xi mang Hudng
Duong (T6 21, Phuong Nam Son, Thanh
phd Tam Diép, Ninh Binh): Nha may c6 2
day chuyén véi cong suat 2 triéu tin xi mang/
nam. Lo nung clinker cong suit 5.000 tin/
ngay. Cac dong san pham: Clinker CPC50,
PCB30, PCB40, PCB50 va PC50 [9].

+ Cong ty CO phan xi ming Hé
Dudng (Xa Ninh Van, Huyén Hoa Lu,
Ninh Binh): Nha may cé 2 day chuyén
san xudt xi mang v&i cong suat thiét ké
142,000 tin xi mang/nam va 420 tin
clinker/ngay [9].

+ Cong ty TNHH Duyén Ha - Nha
may xi mang Duyén Ha (Thon HE, Xa
Ninh Van, Huyén Hoa Lu, Ninh Binh):
Ap dung cong nghé 10 quay san xuét xi
mang theo phuong phap khd, vdi thap
trao d6i nhiét 2 nhanh, 5 ting va budng
phén huy, st dung than cam 4aHG lam
nhién liéu. Cac dong san pham: PCB30,
PCB40, MC25, xi mang ro1 va clinker [9].

+ Coéng ty TNHH Tap doan xi mang
The Vissai (L6 C7 - Cum Codng nghiép
Gian Khau, Huyén Gia Vién, Ninh Binh):
Day chuyén 1 ¢6 cong suét 1 tridu tin xi
mang/nam va 2.500 tan clinker/ngay. Day
chuyén 2 ¢6 cong suit 2,6 triéu tAn/nim
va 6.500 tan clinker/ngay [9].

2.2. Phwong phdp nghién ciru

a. Phuong phdp thu thép sé liéu thir cdp

S6 liéu hoat dong dugc thu thap tu
bdo cdo nganh xi mang Viét Nam cho céac

Nghién ciru

o sO san xuat xi mang tai Ninh Binh [6]
dugc téng hop trén Bang 2 va 3 (Phu luc).

b. Phuong phdp kiém ké khi nha kinh

Phét thai tir hoat dong san xuat xi
mang thudc linh vuc cdc qua trinh cong
nghiép va sit dung san pham (IPPU) [7].
Theo Hudéng dan IPCC (2006) cong thire
udc lugong san lugng clinker dugc tinh
nhu sau:

San lugng clinker udc tinh = San lugng
xi mang x Ti 1€ clinker - clinker nhap
khau + clinker xuat khau

Tuy nhién, cic cong ty san xuat xi
mang tai Ninh Binh, clinker dugc san
xudt truc tiép tir cac nha may. Do do, san
lugng clinker s¢€ 1a:

San lugng clinker udc tinh = San (1)
lugng xi mang x Ti 1€ clinker

Do khong c6 hé s6 phat thai dic trung
qudc gia trong linh vyc san xut xi mang,
do d6 gia tri méc dinh duogc lya chon 0,65
(ttc 65 %) dugc st dung cho ham lugng
CaO trong clinker [3].

Hé s6 phat thai CO, tir clinker theo
hudéng dan IPCC (2006) [7] nhu sau:

EF = Hé sb ty 1€ x Ham luong

clinker

CaO trong clinker x CKD 2)
trong d6, CKD (Cement Kiln Dust) 1a bui
16 xi mang.

Bui 10 xi mang dugc hinh thanh
trong qua trinh san xuat xi mang va khé
udce lugng dugce chinh xac CKD.

Bing 1. Hé sé phdt thdi mdc dinh cho qud trinh sdn xudt xi mdng

Hé sb Don vi Gia tri Nguon
Hé sd ty 16 Tén CO,/tan CaO | 0,786 |Ty 1¢ khoi lwong phan tir gitra CO, va CaO
gf‘g{elf‘mg CaOtrong | 14, Ca0/tén clinker | 0,65 | Trang 2.11, Chuong 2, Phin 3, IPCC 2006
Hé s6 hiéu chinh CKD 1,02 |Trang 2.11, Chuong 2, Phan 3, IPCC 2006
EF, Téan CO,/tan clinker | 0,52 |Puoc tinh tir phuong trinh (2)

195

Tap chi Khoa hoc Tai nguyén va M6i trueong - S6 56 - nam 2025




Nghién cuu

Phat thai khi CO, tir hoat dong san

Xudt xi mang s& la:
Phat thai CO,= 0,52 x San luong clinker (3)

c. Phuong phdp tinh todn do khong
chdc chén trong két qua kiém ké KNK doi
Vo1 linh vue xi mang

Do khong chic chian (PKCC) ddi voi
san xut xi mang chu yéu xuét phat tir dir
liéu hoat dong va hé s phat thai d6i véi
clinker.

* Do khong chic chan ciua hé sé
phat thai

Déi vé6i tinh toan Bac 1, thanh phan
DKCC chinh 1a % clinker trong xi méang
duogc san xuat. Néu dit liéu xuét/nhép khau
dang tin cay, khong c6 san thi PKCC cua
san lugng clinker s& 1t cao. Mic du hé sb
higu chinh CKD mac dinh ¢6 DKCC rét16n,
anh huong cia hé s6 hiéu chinh CKD trong
viéc tinh toan phat thai tong thé, song van
nho hon DKCC lién quan dén % clinker.

* DKCC ciia s6 liéu hoat dong

Trong dit liéu san xuat clinker dugc
udc tinh tir san xuat xi mang, PKCC cua
dir liéu hoat dong co thé dat 35 %. Ddi
voi Bac 2, DPKCC trong dir liéu san xuét
clinker khoan 1 - 2 % [7]. Do vay, vi¢c thu
thap dir liéu tir cac nha san xuat riéng 1¢
s¢ giam di PKCC cua dir 1iéu. Theo cong
thire tinh todn phat thai ta cé:

E = EF x AD
E+te% =EFta% AD+b %

trong do: E la lugng phat thai; EF 1a h¢
sO phat thai; AD 1a dir liéu hoat dong;

4

a % la sai s6 cua hé sd phat thai EF;
b % la sai s6 trong dit liéu hoat dong AD.
PKCC s& dugc tinh bang cong thirc sau:

e =4a?+b? (5)

d. Phuwong phap Monte Carlo

Phuong phép nay dugc ap dung dé dur
bao lugng phét thai KNK trong tuong lai.

Ma Python s€ thuc hién m6 phdéng
Monte Carlo trong vong 11 nam (2020 -
2030) bao gom:

- Thiét 1ap cic thong sé dau vao: San
lugng clinker, h¢ so6 phat thai, muc tiéu
thu nang lugng, giad dién, gia thue carbon
va ty 1¢ tng trudng hang nam.

- Chay 1000 lan m phong dé tinh toan
phat thai CO,, chi phi nang luong, chi phi
thué carbon va tong chi phi moi truong véi
su bién dong ngau nhién clia cac yéu to.

- Phan tich két qua: Tinh gié tri trung
binh, d6 I¢ch chuan va khoang tin cay 95 %.

- Xuat két qua bao cao bao gém: Biéu
dod voi cac duong trung binh, do 1éch chuan
va khoang tin cay, roi luu vao file PDF.

3. Két qua va thao luin
3.1. Phdt thai khi CO, tir clinker

Dua trén céc s6 liéu cia Bo Xay dung
trong khudn kho du 4an NAMA xi mang,
ty 1€ clinker trung binh trong xi mang cua
Viét Nam dugc udc tinh vao khoang 82 %
(Bang 2). Két hop Bang 5 va Bang 6 tinh
téng san luong clinker trong xi mang va
téng clinker san xuét tai tinh Ninh Binh
dugc chi ra trong Bang 7.

Bang 2. Ty I¢ clinker trung binh trong xi mdng Viét Nam

Loai xi ming ¢ | Ty l€ clinker | Ty 1€ clinker Noudn
Viét Nam trong xi ming | trung binh g
OPC 92 -96 % Béo cdo nhiém vu 1.3.1 - 1.3.4 vé nang lugng va
han tich cdc kich ban phat thai CO, cho Nganh
PCB 40 75 - 80 % P ~ 2
° 082 cong nghiép xi mang Viét Nam - Dy &n NAMA,
PCB 30 60 - 65 % Bj Xdy dung
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Ap dung phuong phap tinh toan phat thai KNK tir clinker, lugng phét thai CO,
giai doan 2016 - 2020 thé hién trong Bang 3.
Bang 3. Phdt thai CO, tir clinker tgi tinh Ninh Binh, giai doan 2016 - 2020

Pon vi: tin Co,
Nim 2016 2017 2018 2019 2020
Phat thai CO, tir clinker | 7.536.987 | 7.236.485 | 8.609.837 | 8.638.499 | 7.731.835

C6 thé thay tong lugng phat thai CO,
cua toan tinh Ninh Binh da tang khoang
14,62 %, tr 7.536.987 tCO, vao nam 2016
1én dén 8.638.499 tCO, vao ndm 2019. Nam
2017, lugng phat thai CO, c6 xu hudng
gidm nhe do san lugng ti€u thu xi mang
thap. Nguyén nhan 1a do cac du an xay
dung vao thoi diém d6 bi dinh tré va nganh
xdy dung phai chiu tic dong ning né cua
bao lut trién mién rong khip 3 mién (16 con
bio). Nam 2018 va 2019 do day manh xuét
khdu xi mang va clinker sang Trung Qudc,
Philippines,... nén lugng khi CO, cling ting
cao. Tuy nhién nam 2020, do tac dong cta
dich COVID-19, lugng khi CO, cua tinh da
gidgm xudng 7.731.835 tCO, vao ndm 2020.

Ngoai ra, theo dit li¢u thu thap duoc
trén Worldometer vé lugng phat thai

CO, cua Viét Nam trong linh vuc cac
qua trinh cong nghi¢p giai doan 2016 -
2020 cho thdy, chi riéng tinh Ninh Binh
da déng gop tir 17 - 21 % tong phat thai
CO: tur cac quad trinh cong nghiép cua ca
nude [11]. Pay 1a ty 18 cao ddi véi mot
tinh. Do vdy, tinh cn wu tién kiém soat
va giam thiéu KNK d6i v6i hoat dong
san xudt xi mang trong 19 trinh thyc hién
NDC qubc gia.

Nhu da trinh bay vé phuong phap
tinh toan PKCC trong phat thai ddi véi
hoat dong san xuat xi mang. Dua theo
khuyén nghi cua dua ra trong Bang 2.3,
Quyén 3, Huéng dan IPCC (2006) [7] ,
PKCC cua kiém ké KNK tir hoat dong
san xuat xi mang tai tinh Ninh Binh dugc
xac dinh nhu sau:

Bing 4. Pj khong chdc chin trong kiém ké khi nha kinh cho hoat dpng sin xudt xi mang

o tinh Ninh Binh
Newdn phit | Loai | Pt thai | D@ khong chic | D9 khong chic| Do khong | Pd khong chic
g thz’\ip kh.l’ (triéu | chan cia thanh | chan cia s0 | chiic chiin | chin chung cia
tan) phan hoéa hoc | liéu sian lwgng | ciia CKD | so li€u hoat dgng
boat i?‘lfaiag“ co,| 77 8 % 2% 35.% 15%

Tur két qua vé gid tri d6 khong chic
chén cua sd liéu hoat dong va hé s6 phat
thai, 4o khong chic chin cua két qua phat
thai KNK tir hoat dong san xuét xi ming
dugc udc tinh vao khoang 15 %. Ngoai ra,
DPKCC cua két qua phat thai KNK tir hoat
dong linh vuc san xuat xi mang chu yéu
phu thudc vao viéc st dung cac hé¢ s6 phat

thai mac dinh. Py 1a diéu khong thé tranh
khoi do chua c6 nhidu nghién ctru sdu vé
linh vuc phét thai KNK qua trinh san xut
xi mang. Vi vy, dé cai thién hon do tin cay
ctia cac két qua tinh toan phat thai KNK
tir qua trinh san xudt xi mang, can c6 cac
nghién ctru vé hé s6 phét thai KNK dic
trung qudc gia trong linh vuc nay.
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Bdng 5. San lwgng xi mdng tai Ninh Binh

DPon vi: Tan
Cosisan xudt | COMESUAL | o006 2017 2018 2019 2020
(tan/ndm)
Vicem Tam Diép 1.400.000 | 1.558.855 | 1.364.434 | 1.594.930 | 1.589.218 | 1.300.970
Hudng Duong 1.820.000 | 763.948 781.652 | 1.073.953 | 1.051.157 | 981.214
Hé¢ Dudng 1.800.000 | 569.909 511.772 | 540.864 | 670.259 | 530.693
Duyén Ha 2.400.000 | 2.677.661 | 2.547.796 | 2.828.268 | 2.493.220 | 2.578.712
The Vissai 3.410.000 | 2.225.806 | 2.422.038 | 2.872.242 | 3.148.586 | 2.503.658
Bing 6. Sin lwong clinker sin xudt tai Ninh Binh
Pon vi: Tén
Cosisanxust | COMESWAL | oo L 2017 | 208 | 2009 | 2020
(tan/ngay)
Vicem Tam Diép 4000 1.372.459 | 1.422.555 | 1.442.846 | 1.499.289 | 1.531.167
Hudng Duong 5000 1.453.322 | 1.530.000 | 1.523.249 | 1.684.582 | 1.695.578
H¢ Dudng 5000 879.839 | 391.155 | 1.047.036 | 780.128 | 440.335
Duyén Ha 7000 2.022.318 | 2.229.437 | 2.135.103 | 2.245.469 | 2.321.041
The Vissai 9000 2.999.214 | 2.728.780 | 3.102.738 | 3.062.033 | 3.210.485
Bing 7. Tong sin lwpng clinker tai tinh Ninh Binh
Pon vi: Tén
Co so san xudt 2016 2017 2018 2019 2020
Vicem Tam Diép 2.650.720 | 2.541.390 | 2.750.688 | 2.802.447 | 2.597.962
Hudng Duong 1.453.948 | 1.530.640 | 2.403.890 | 2.546.530 | 1.696.382
Hé¢ Dudng 1.347.164 810.808 1.490.544 | 1.329.740 875.503
Duyén Ha 4.218.000 | 4.318.629 | 4.454.282 | 4.289.909 | 4.435.584
The Vissai 4.824.374 | 4.714.851 | 5457976 | 5.643.873 | 5.263.484
Tong 14.494.206 | 13.916.318 | 16.557.380 | 16.612.499 | 14.868.915

3.2. Dw bdo phat thai xi mdang tw

clinker

Du bao phat thai CO, giai doan 2020
- 2030 cho tinh Ninh Binh dugc 4p dung

phuong phap Monte Carlo. Céc thong s6
dau vao duoc lua chon trong chuong trinh

nhu sau:

STArT_Y
years =
num simulacions = 1000

# Tham s& ddu vao ban dau
initial production =

initial emission factor = 0.5

- S6 nam du béo: 11 nam (giai doan
2020 - 2030)
- S6 1an mo phong: 1000 lan.

- San lugng clinker ban dau (tin/

ndm): La san lugng clinker tir nam 2020
cua tinh Ninh Binh.

- Hé s0 phat thai CO, (tCO,/tan
clinker): 0,52 1a hé sb da tinh dugc theo

initial energy consumption = 100 # Lugng di&n tidu thy

trong do:

- Nam bat dau: Puge lua chon 1a
2020, day la nam co san lugng clinker

cudi trong s6 liéu thu thap.

198

phuong trinh (3)

- Tiéu thu nang lugng ban dau (kWh/
tin clinker): Theo BUR3, quy trinh san xut
Xi ming con tiéu tén nhiéu nhién liéu va
nang luong dang ké, dé san xuét 1 tan xi-
mang s€ tiéu hao 100 kW gio dién [2] . Hon
nira, khong c6 s6 liéu vé muc tiéu thy dién
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ndng tai cac nha may. Do vay, luong dién
nang tiéu thu duoc lya chon 1a 100 kWh.

Tir cac thong sb trén, biéu do cho
thdy trung binh phét thai CO, tai tinh Ninh

Nghién ciru

Binh ¢6 xu huéng ting dan tir khoang
9,21 triéu tin CO, vao nam 2025 va lén
hon 10,55 tri¢u tAn CO, vao nim 2030
(Hinh 1),

167 Dy bao phat thai COZ tlr 2020 dén 2030 (Monte Carioj

20
=¥~ Trung binh phat thai CO2 tir clinker

8 lgeh chuin
18 Khodng tin ciy 95%

Phat thai CO2 (tCO2)
"

0.6

0.4

Nam 2020Nam 202 IN3m 2022Nam 2023N3m 2024N5m 2025N3m 2026Nam 202 TN3m 2028Nam 2025Nam 2030

Hinh 1: Dy bdo phdt thai CO, tir clinker tgi Ninh Binh

Dai mau hong thé hién khoang tin
cdy 95 % va phan 16n két qua du bao déu
roi vao khoang nay. Do 1éch chuan nho
duogc thé hién bﬁmg vung mau xanh cho
thdy mirc bién dong khong qui 16n nén
suy ra mé hinh dyu bdo cé d¢ tin cay cao.

3.3. Du bdo chi phi ndng lugng

Céc thong so dau vao duogc lua chon
trong chuong trinh nhu sau:
# Thém '_.-'v":!; td: Gia dién va Thué carbon
initial energy price = 0.081 # USD/kWh

energy price growth_rate = 0.029
energy price std = 0.01

trong do:

- Gia dién ban dau: Puoc quy doi
tr 2.103,1159 déng/kWh sang 0,081
USD theo gid ban 1¢ binh quéan tur ngay
11/10/2024.

- Ty 1€ tang truong gia dién: La 2,9
% duoc tinh trong giai doan 10 nam (2015
- 2024) theo cong thuc ty 1€ ting truong
kép hang nam (CAGR) [10].

168 Chi phi nang lugng theo thai gian

=8~ Chi phi nang luang
Khadng tin chy 95%

30

Nam 2020N3m 202 IN&m 2022N3m 2023N3m 2024N3m 2025M3m 2026Nam 2027Nam 2028Nam 2020N3m 2030

Hinh 2: Dy bdo chi phi siv dung néing lwong trong sin xudt xi mang tai Ninh Binh

Véi cac thong sé vé gid dién, biéu dd
da cho thay chi phi nang luong ctia Ninh
Binh c¢6 thé tang 1én 180,7 triéu USD vao

nam 2025 va 253,3 triéu USD vao nam
2030 (Hinh 2).
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Nghién cuu

3.4. Dw bdo chi phi thué cdc bon

Céc thong s6 dau vao duoc lya chon trong chuong trinh nhu sau:

initial carbon_tax = 1.85
carbon tax growth rate =

ot

# USD/tCO2
0.1

carbon tax std = 0.02

le8 ) - Chi phi thué carbon theo thai gian
1.0+ =t €Nl phi thué carbion
Khadng tin ciy 95%

0.4

Nam 2020Mam 2021INam 2022Nam 2023Mam 2024Nam 2025Nam 2026Mam 2027Nam 2028Nam 2029Nam 2030

Hinh 3: Dw bdo chi phi thué carbon trong hoat djng sin xudt xi mang tai Ninh Binh

Trong d6, gia thué carbon ban dau
dugc lva chon 1a 1,85 USD/tCO, va ty 1€
tang truong thué carbon 1a 10 % dua theo
nghién ctru cua Truong Pai hoc Qudc gia
Uc [1]. Dua vao Hinh 3, néu thué carbon
duogc dua vao 4p dung, dy kién Ninh Binh
s& phai tra khoang 30 triéu USD thué
carbon vao nam 2025 va 55,8 triéu USD
vao nam 2030. Tong chi phi méi truong
dugc tinh bang téng cua chi phi ning
luong va chi phi thué carbon. Theo d6, chi
phi méi truong du kién ma Ninh Binh phai
chi tra 1a khoang 210,8 triéu USD vao nam
2025 va 309 triéu USD vao nam 2030.

3.5. Gidi phdp nham giam phdt thdi
KNK cho quy trinh sin xudt xi mdng tai
Ninh Binh

Trén co so tinh téng phat thai KNK
cua hoat dong san Xuét xi mang tur clinker
tai Ninh Binh, mot sé giai phap duoc dé
Xuat trong viéc giam phat thai nhu sau:

Giai phap 1: Giam luvong dién nang
tieu thu

Trong cac nha may xi mang, qua trinh
san xuat clinker thai ra moi trudng mot

luong nhiét 16n tai dau ra vi trf sau thap
trao d6i nhiét va khu vue lam ngudi clinker.
Mot phan lugng nhiét tai thap trao doi nhiét
dugc st dung cho qua trinh séy nghién liéu
va nghién than. Mot phan nhiét lugng phét
thai tai thiét bi lam ngudi clinker dung dé
sdy nghién than va nghién xi mang. Luong
nhiét thira nay ¢ thé thu hdi dé san xuat
dién nhdm tu cung cAp mot phan dién tiéu
thy tai cac ddy chuyén san xuét xi mang,
tiét kiém dién nang tir ludi dién quéc gia,
dong thoi gbp phan lam giam chi phi san
xuat, gidm phét thai bui va khi CO, ra moi
trrong. Muon vay, cdc nha mdy xi mang sé
phai dau tu cong nghé sir dung nhiét thira
dé phat dién (WHR).

Giai phap 2: Sw dung nhién liéu
thay thé

Pé giam nguy co can kiét ngudn
nhién liéu truyén thong (chu yéu 13 than
da hoiac than cdc) thi viée nghién ctru va
str dung ngudn nhién liéu thay thé trong
1am néng 16 xi mang 1 rat can thiét. Viéc
d6t phé thai xen ké& nhién liéu chinh c6
thé giam luong nhién liéu chinh dén 50 %
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tiy theo cach dot va loai phé thai. Phé thai
thuong chira cac hop chat chua S, Cl, Fe
va nhiéu chit khac nira. Khi chay chung
s& tao ra cac hop chét vi du SO, khi dét
cao su, Cl khi dot chat déo ho PVC,... Vi
vy can phan doan céac khi c¢6 thé sinh ra
khi d6t rac hay phé thai dé c6 ké hoach
xtr 1y hop 1y. Nhiét tri ciia phé thai c6 thé
d6t duoc trong 16 quay thuong trén 2.500
kcal/kg, d6 dong nhat cang cao cang tot.
Chat thai 1a loai vat chat luén c6 chi phi
ré hon so vdi nhién li¢u tiéu thu cho qua
trinh san xuat xi mang. Viéc tan dung chat
thai 1am ngudn nguyén nhién liéu trong
san xuit xi mang khong chi giam chi phi
dau vao ma con giam chi phi xu ly chat
thai dé bao vé moi truong.

Céc loai nhién liéu thay thé dién hinh
duogc su dung trong nganh xi mang:

- Nhién liéu sinh khoi:

+ Rom ra, trAu, mun cua, gd phé thai;

+ Ba mia, ba ca phé, vo diéu;

+ Bun thai tir san xuét gidy hodc thuc
pham.

- Chat thai cong nghiép:

+ Dau thai, dung moi thai;

+ Cao su phé thai, 16p xe cii;

+ Nhura phé liéu khong tai ché duoc.

4. Két luan

Két qua kiém ké phat thai CO, tir
hoat dong san xuat xi mang tu clinker tai
Ninh Binh cho thdy, tong luong da phat
thai 7,5 tri¢u tCO, vao nam 2016 va mirc
phat thai ay da tang khoang 14,62 %, 1én
8,6 trigu tCO, vao ndm 2019. Tuy nhién,
nam 2020 da giam xudng 7,7 trigu tCO,
do tac dong cua COVID-19. Dy bdo trong
giai doan 11 nam tdi, tinh Ninh Binh s&
phat thai khodng 9,21 triéu tan CO, vao

Nghién ciru

nam 2025 va 1én hon 10,55 triéu tan CO,
vao nam 2030. Néu khéng coé céc giai
phap giam thiéu phat thai KNK hoac dién
nang tiéu thy, dy kién Ninh Binh s& phai
chi trd khoang 309 tri¢u USD chi phi méi
truong, trong d6 bao gdm chi phi thué
carbon va chi phi nang lugng.

Trudgce thuc trang nay, hai nhom giai
phap coéng nghé dugc dé xuit gdom: (i)
Pau tu hé thong thu hoi nhiét thira dé phat
dién va (ii) Chuyén doi sang str dung céc
ngudn nhién lidu thay thé nham tiét kiém
nang lugng va giam phat thai CO: trong
san xuét clinker.

Tuy nhién, dé thuc ddy qua trinh
chuyén d6i xanh trong nganh xi mang, can
c6 su vao cudc cua Nha nudc thong qua
viéc hoan thién céc co ché, chinh sach hd
tro. Cu thé, Chinh phu co thé xem xét trién
khai céc vu dai tai chinh, mién giam thué
va cac chuong trinh khuyén khich dau tu
nhiam tao dong luc cho doanh nghiép ap
dung cong nghé san xuat than thién véi
moi trudng. Bén canh d6, can xay dung va
ban hanh hé thong tiéu chudn, hudng dan
k¥ thudt va dinh muc phat thai phu hop,
tir d6 1am cdn c& cho doanh nghiép kiém
ké, danh gia va kiém soat lugng phét thai
KNK. Viéc nay dong thoi gop phan thuc
day su tham gia cta cac doanh nghiép vao
thi trudng carbon trong nudc va quéc té,
hudng t&i myc tiéu phat thai rong bang 0
theo cam két qudc gia (NDC).
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