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Nganh san xuét xi ming, trong 20 nim gin day phét trién manh mé, di ¢6 nhitng anh hwdng ré rét dén moi
truong toan ciu. Nhitng tic déng nay dit ra thach thiic 16n cho cic nha khoa hoc va k§ su trong viéc tim
kiém va thic hién céc giai phap nhdm gidm thiéu nhitng tic dong bat lgi d6i v6i hé sinh thai. Mét trong
nhitng huéng di quan trong 12 p dung cac cong nghé san xuét tién tién, t6i wu héa quy trinh st dung nguyén
liéu va nhién liéu, giam phat thai khi nha kinh, ciing nhu tai stz dung chét thai va rac thai 1am nguyén/nhién
liéu thay thé. Bai viét nay sé phan tich va danh gid hiéu qua clia mot sb giai phap dbi m&i trong céng nghé
san xuét xi ming poéc ling hdn hop (PCB), nhin manh sy phat trién bén viing tai Viét Nam. Dién hinh 12
nhitng @ng dung cu thé tai Nha may xi ming INSEE Viét Nam, bao gdm giai phap thu hdi nhiét thai (WHR)
va giai phép tai ché phé thai nganh c6ng nghiép. Hiéu qua clia nhitng giai phap nay dugc danh gia théng
qua phuong phap phan tich vong doi (LCA). Két qua cho thiy, viéc cai tién giai phap cong nghé va tai ché
phé thai da gitp giam phat thai CO, 1én dén 40 %. Nhitng nghién cttu vi ng dung nay khéng chi mang lai
1oi ich kinh té cho cdc nha may san xuét xi ming ma cdn déng gop tich cyc vao muc tiéu phét trién bédn

viing tai Viét Nam va trén toan cau.
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The cement industry has significantly impacted the global environment over the past 20 years of rapid
development. These challenges demand innovative solutions from scientists and engineers to mitigate
adverse effects on ecosystems. A key approach involves adopting advanced production technologies,
optimizing the use of raw materials and fuels, reducing greenhouse gas emissions, and repurposing waste as
alternative raw materials and fuels.This paper analyzes and evaluates the effectiveness of innovative solutions
in the production of Portland Blended Cement (PCB), with a focus on sustainable development in Vietnam.
Notably, the study highlights applications at the INSEE Vietnam cement plant, such as waste heat recovery
(WHR) systems and industrial waste recycling. The effectiveness of these solutions is assessed using the life
cycle assessment (LCA) method. Results reveal that technological advancements and waste recycling
initiatives have successfully reduced CO, emissions by up to 40%. These groundbreaking studies and
applications deliver dual benefits that they generate economic advantages for cement manufacturers and

make a substantial contribution to sustainable development goals in Vietnam and worldwide.

1. Giéi thiéu

xi ming trd thanh mét trong nhitng nganh cong nghiép 16n nhét trén

thé gidi, véi san lugng dat hon 4 ty tAn/nim [1], trong d6 cic nudc

Xi ming, d6ng vai trd chit két dinh ché tao bé tong, 1a mot thanh  san xuét xi ming 16n nhit bao gdm Trung Qudc (chiém khoang 55 dén

phan khong thé thiéu trong nganh xay dung, tao ra cic cong trinh kién 60 % san lugng toan cu), An Do, My, va cac qudc gia Pong Nam A.

cb. Sy phét trién kinh té, d6 thi héa va nhu ciu v& nha &, co s& ha ting Nganh san xuét xi ming chiém khoang 8 % téng lugng phat thai CO,

ngay cing ting di thic ddy san xuit xi ming trén toan cau. Két qua 1a toan cau, chti yéu ti* qué trinh nung clanhke st dung ning luong héa

*Lién hé tic gia: thangnc@huce.edu.vn
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thach [2, 3]. Qué trinh san xuét tiéu thu néng lugng 16n (doi hoi nhiét
d6 rht cao, khoang 1450 °C), st dung cdc ngudn tai nguyén khéng tai
tao (d4 voi, dat sét) va thai ra mét lvgng 16n khi CO,, mot trong nhitng
nguyén nhan chinh gay ra bién déi khi hiu. Ngoai ra, qué trinh san xuft
xi ming ciing tao ra bui, cic hop chit nito oxit (NO,) va ltu hujynh oxit
(SO,), giy 6 nhiém khong khi va anh huéng dén sitc khoe con ngudi
[4-6]. Tit &6 gay ra cac van d bt lgi dbi véi mdi truong nhu 6 nhidm
khong khi, can kiét tai nguyén va lam suy thoai méi trudng.

Dé dat dugc sy phat trién bén vitng, co quan Ning lwvgng qubc
té (IFA) da dé xuét mot kich ban [7, 8] trong d6 cac nha san xut xi
ming phai giam phat thai CO, hang nim xubng 0,3% trén mdi tin xi
ming dugce san xuit cho dén nim 2030. Nhv vay, nganh san xuit xi
ming chuyén hiéng sang céng nghé than thién véi méi triedng, nhut s
dung ning lwong tai tao, nguyén, nhién liéu thay thé va giam phat thai
khi nha kinh. Trén thuc té, sy phu thudc 16n vio ning lwong héa thach
(than d4) va phat thai khi CO, cao trong qua trinh san xuét clanhke vin
la vAn d@ 16n cAn giai quyét. Cac cong ty xi ming khong ap dung céc
quy trinh san xut it carbon va céc bién phép cai thién hiéu qua ning
lwgng c6 thé phai dbi mit véi cac ché tai do khéng tudn thu cac quy
dinh v& méi trudng va bo 15 cac co hoi tiét kiém chi phi lién quan dén
dbi méi quy trinh.

Trén thue té, dé dat dvge muc tiéu trung hoa carbon trong nganh
xi ming, cac qudc gia, trong d6 ¢6 Viét Nam, can 4p dung cic giai phap
ddng bé nhim giam thidu tac dong tiéu cie dén moi tredng, ddng thoi
dép tng nhu cAu xiy dyng ngay cang. Mot sé chién lwge cha chét dé
xuét bao gdm:

- Néang cao hiéu suét ning lwong: Tdi wu héa quy trinh san xuit
va tich hgp cédc hé théng ty san xut niang lwgng (thu hdi nhiét - Waste
Heat Recovery (WHR)) ¢6 thé giam d4ng ké mtc tiéu thu ning ligng,
tit d6 giam phat thai.

- St dung nhién liéu thay thé [4]: Thay thé nhién liéu héa
thach bing cc ngudn nhién liéu thay thé tir gd, 16p xe cii, rac thai cong
nghiép, bin thai, diu thai di qua x@ 1y va sinh khéi 1a mo6t huéng di
diy hita hen. Viéc nay khéng chi giam phat thai khi nha kinh ma con
g6p phin xit 1y chét thai hiéu qua.

- Giam lugng clanhke: Clanhke 1a thanh phin chinh trong xi
miing va ciing 13 ngudn phat thai CO, dang ké. Giam ty 1é clanhke trong
xi ming bang cach st dung cdc phu gia khoang nhv tro bay, xi 16 cao,
d4 voi nghidn min hoic pozzolan,...[4], hodc phat trién xi ming hdn
hop [9] 12 mét bién phap hiéu qua. Biéu nay doi héi nghién citu va phat
trién dé dam bao chit lvgng xi ming khéng bi anh huéng.

- Ung dung céng nghé xi ming thu giit carbon: Cac cong nghé
tién tién nhu "xi ming xanh" stt dung quy trinh san xuét carbon 4m tinh
va nang lugng tdi tao. Bén canh d6, cic phuong phap thu giit va luu
trit carbon (CCS) tit khi thai ctia nha méy xi ming, bao gdm céng nghé
hép thu sau dbt, dbt oxy-nhién liéu, va vong lip canxi [10]; nghién citu
cac phiong phap sit dung CO, di thu giit cling ¢ tiém ning loai b
déng ké lwong khi thai CO, tit san xuit xi miing, ching han nhv khoang
héa carbon dé tao ra cac vat liéu xay dung [5, 6]; hoac lvu trit CO,
dui long dét hoic trong cac thanh tao dia chét phit hop [4].

- Viét Nam hién ditng thi 3 trén thé giéi v& san xuét xi ming
(chi sau Trung Qudc va An Do), véi 61 nha may dang hoat déng véi
tdng cong suét thiét ké khoang 122 triéu tAn xi ming/nim, twong
dwong khoang trén 100 triéu tin clanhke/nam [11]. Trong d6, phin
16n xi ming dugce st dung trong nuwée, va mot phin dang ké duoc xult
khAu sang céc thi truong chau A, chau Phi, chau M§ va EU. M6t s6 nha
may xi mang & Viét Nam di 4p dung cdc cong nghé tién tién, nhung
nhiéu nhi may van st dung cong nghé cii, gy tiéu tén ning lwgng va
phat thai khi nha kinh cao. Cac nha may san xuit xi ming da tich cuc
tai stt dung rac thai, phé thai 1am nhién liéu, nguyén liéu thay thé, st
dung nhiét thai 16 nung dé phat dién. Hién nay da c6 11 nha may xi
miing st dung rac thai thay thé than v&i mic d6 thay thé nhiét cho than
khoang 30 — 40 %. Nganh xi ming Viét Nam hién déi mit v&i ap Iuc
canh tranh 16, ca v& gid ca 14n yéu ciu cai thién tiéu chudn méi tridng.
Nhiéu nha may xi ming chua dat tiéu chuén méi tridng nghiém ngit,
dén dén 6 nhiém khéng khi va anh hudng dén sitc khoe cong ddng, dic
biét & cac khu vyc lan cdn nha méy. Viéc khai thac nguyén liéu (da voi,
dAt sét) 1am mét can bing sinh thai va giy suy giam da dang sinh hoc.
Ddng thoi, lwong chit thai rdn va bui it qua trinh san xuit chwa duge
X 1y triét dé, gay 6 nhiém ngudn nuwéce va dat.

Cin chii ¥ ring, qud trinh nung clanhke déng gép t&i gin 40 %
tdng lwgng khi thai CO, trong san xudt clanhke xi ming, phan con lai
dén tir qué trinh phan hy d4 vo6i va st dung dién. Ligng clanhke, thanh
phan chinh trong san xuét xi ming, duoc sit dung ty 1é thuin véi lwong
khi thai CO,. Bang 1 trinh bay ligng phét thai carbon tif cac thanh phin
tham gia vio qua trinh san xut clanhke.

Nhw dit liéu cho thy, dé giam phat thai carbon trong san xuit
clanhke, chi c6 2 cach la giam lugng nhiét nung va giam chi phi dién
cho san xuét clanhke. Trong xi ming, clanhke 14 thanh phin phat thai
carbon 16n nhét, vi vay, giam ham luong clanhke/tin xi ming 13 giai
phép mang lai hiéu qua 16n nhét.

Trong sb cac phiong phép danh gia tic dong méi tredng, danh
gia vong doi (Life Cycle Assessment- LCA) duoc sit dung réng rii nhét
dé danh gia tdc ddng mdi tredng clia san xudt xi mang. LCA cho phép
so sanh tac dong moi trudng clia cac quy trinh san xuét xi ming khac
nhau, céc loai xi ming khac nhau va céc giai doan san xuét riéng 1é.
Hon nita, LCA tao didu kién cho viéc mé hinh héa céc kich ban khéc
nhau, ching han nhu thay thé nguyén liéu va nhién lidu, dé xac dinh
céc chién lvgc giam thidu tic dong moi trudng bat 1gi ctia san xuét xi
miing va xac dinh cdc cong nghé san xuit tét nhét.

Bai viét nay tap trung vio hai muc tiéu chinh: (a) Panh gia tac
dong moi trudng cta san xuit xi ming poée lang hén hop (PCB) thong
qua phuong phép danh gia vong doi (LCA), trong d6 tap trung chi yéu
vao 14 chi tiéu theo danh gia tic dd6ng moi trudng cua Hiép hoi xi mang
va bé tong thé giéi (GCCA) bao gdm tidém ning néng 1én toan ciu (GWP),
suy giam ting 6z6n (ODP), tiém ning tao ozon quang héa (POCP), axit
hoéa nguén dat va nuéc (AP), pht duéng héa (EP), tiém néng can kiét
tai nguyén héa thach (ADPF), va tidm néng tiéu thu nudc (WDP); va (b)
Panh gi4 tinh hiéu qua cta cdc giai phap giam thiéu tic dong moi
truong qua mot trudng hop cu thé tai Nha méay xi ming INSEE Viét
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Nam (INSEE VN). Nghién cttu khong chi danh gid tdc d6ng moi truong
ctia hoat dong san xudt xi ming hién tai ma con mo6 phéng hai kich ban:
nang cao hiéu suit ning lwong (WHR) va diéu chinh ty 18 clanhke trong
xi miing PCB dé xac dinh c4c phirong an kha thi nhét.

2.  Qui trinh san xuét xi ming va pham vi d4nh gia vong doi LCA

Qui trinh san xuét xi ming néi chung va & Nha may xi ming
INSEE Viét Nam néi riéng théng thudong gdm bén giai doan: khai thac
nguyén liéu thé, chudn bi nguyén liéu, nung va nghién (Hinh 1). Pay 1a
quy trinh tudn ty dwgc tdi wu héa khéng chi dé san xuit xi ming chét

lvong cao ma con nhim giam thiéu tic dong dén moéi trudng. Cac giai

Bang 1. Co cAu phat thai carbon trong san xuit clanhke xi ming [12].

doan nay twong tng v&i pham vi phan tich vong d&i CO, tit Al dén A3,
nghia 13 ti¢ khai thac nguyén liéu ban diu dén khi san phim xut ra
khoi céng nha may (cradle-to-gate). Trong hé théng nay, diu vio bao
gdm ning lugng (E) va nhiét (H), trong khi diu ra 1 cac loai phat thai
khi CO, (1), bui (2) va cac loai chét thai khac.

Céc qua trinh nay twong &ng v&i pham vi phan tich va dénh gia
CO, vong doi d6i v&i cac san phdm xi ming INSEE tit A1-A3, nghia 1a
tit khai thac nguyén vat liéu ban diu dén qua trinh san xuét (cradle-to-
gate). Phan diu vio ctia hé théng tinh toan (duwoc ky hiéu miii tén di
vao cac khau) bao gém nadng lugng (E) va nhiét (H), con phén diu ra
(dwgc ky hiéu miii tén di ra cac khau) bao gdm cac phét thai nhu phat
thai khi (1) va phét thai bui (2).

S Hé sb co
Nguon phat thai .. | bonvitinh | Mtc st dung | Lugng phat thai CO, Ghi cha % — -
phat thai Gia tri %
Nguyeén liéu 525 |kg CO,/thn 1 525 IPCC 57,47 | 525 |57,47
Nhiét nung st dung than antraxit 0,41 kg CO,/kCal 820 336 IPCC 36,81 179 19,60
Pién cho san xuét 0,8041 |kg CO,/kWh 65 52,27 B6 TN & MT | 5,72 -
Tdng phét thai tif san xuét clanhke |kg CO,/t4n clanhke 913,47 100 704 | 77,07
Khai thac Nguyén liéu
nguyén vat liéu b6 sung
Pl 21 9P o9
|
Gia cong Pong nhat va Pinh ..
nguyén liéu > lwu triv > lwong va > géar: :Sf\n Lo quay @
(dap) nguyén liéu nghién g
PH boiler é @ v @
Tand " hiét | _AQCboiler Lam
an aung nhie a8
@ < thai phét dién nguoi
clanhke Nguyén liéu
(? » thay thé
@ rrarmaron | ——— ? P
(@ Phat thai khi e D Nghi
o q , .. K ghién
@ Ning luong dén ‘khach 4—| bdng goi |<—| Silo |<— T A
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Hinh 1. So dd quy trinh san xuét xi ming, thé hién mtc tiéu thu hoic diu vio ning lvgng va nhiét, ciing nh phét thai khi va bui tai INSEE VN,

Giai doan diu tién ctia san xuft xi ming 13 khai thac nguyén liéu
thé (cu thé 13 da voi, dAt sét, d4 ong va thach cao) tit cic mo d4, dat sét
va van chuyén ching dén cdc nha may xi ming. Giai doan thit hai lién
quan dén viéc chuén bi nguyén liéu. Giai doan tht ba bao gém qué trinh
nung, cin st dung mot lvong 16n nang lwong trong 10 nung clanhke.
Giai doan cubi cling 12 cong doan nghién xi ming, trong d6 clanhke,
thach cao va phu gia khoang dugc dinh lugng va dva vao hai may

nghién con lin (may nghién ding) dé nghién thanh xi mang.

3. Mét sb giai phap dbi méi cong nghé san xuét 4p dung tai nha
may xi mang INSEE Viét Nam
3.1. Gidi phdp tdn dung nhiét thdi (Waste Heat Recovery-WHR) trong qud

trinh sdn xudt clanhke

Nguyén 1y ctia du 4n 13 tin dung nhiét thai tit qua trinh san xuit
clanhke va diing n6 dé tao ra ning lvong dién. Hoi néng sé di qua bo
trao ddi nhiét, goi 14 16 hoi, dé tao ra hoi qua nhiét tit nwéc bom, Hoi

nuGe nay sé diuge da vao tuabin va hé théng may phat dién dé tao ra
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dién ning, nhim tai st dung ning lwong cho nha may. Dong hoi qua
nhiét tit ng din dugc ngwng tu thanh nude tai mét binh ngung va
nudc sé duge bom ngugce lai tao thanh mot mach kin.

Tai INSEE VN tan dung 02 ngudn nhiét thai tit hé théng 16 nung
clanhke, tao hoi nudc qua nhiét chay turbine hoi nuéc dé phat dién:

- Ngudn nhiét thit nhit: Khi thai it thap tién nung (preheater)
dong khi 250,000 Nm?/h tai 360 °C r&i khoi 16 nung sé duge thu hdi
dwa vao ndi hoi SP va nhiét do giam dén 215 °C thay vi dugc lam mat
bing nuéc phun véi thap phun thuc té.

- Ngudn nhiét th hai: Khi thai tit khu vie 1am mat clanhke
(clanhke cooler) khi thai 163,000 Nm?/h & 340 °C sé duoc thu hoi dwa vao
ndi hoi AQC, nhiét d6 giam dén 120 °C trude khi di qua bo loc tinh dién.

Hoi nuée qua nhiét c6 4p sudt cao 1am quay tua-bin va may phat
dién tao ra ning lwong dién. Tiép theo, hoi nuée duge ngung tu thanh
nuwée va dua tré lai khu viee chung cit nuée dé tai st dung. M6t phan
lwgng nhiét lugng nhiét con lai cta khi thai ti thap tién nung (khoang
215 °C) sé duge dita qua may nghién bot sbng va may nghién than dé
siy nguyén liéu.

Két qua hé théng nha mdy dién chay béng nhiét thai (WHR) cho
phép giam lugng dién lwdi tiéu thu khoang 25 %, twong Gng 6,3 MW
(Hinh 2). Bén canh d6, mét phan nhiét thai con lai tit ndi hoi SP (nhiét
d6 ~215 °C) dwoc tin dung dé sy nguyén liéu trong may nghién va
may nghién than, ting hiéu qua ning lvong téng thé. Bude tiép theo

ctia INSEE VN di dwa nghién citu kha thi dé tao ra 17 MW tit ning
lugng mét troi.

20000

@ Tir WHR @ Tw lwdi dién quéc gia

kWh

16000 -
12000
8000 -

4000

Tiéu thu nang lvong

1 2 3 4 5 6 7 8 9 10 11 12
Cac thang trong nam

Hinh 2. Biéu dd tiéu thu ning lvgng va ning lvong tit WHR
(ndm 2020) ctia INSEE VN.

3.2. Gidi phdp tdi ché phé thdi nganh cong nghiép

Nha méy da nghién ctu va 4p dung thanh céng viéc tai ché cac
vat liéu phu gia khoang (PGK) nhu xi 16 cao hat héa nghién min
(GGBFS), tro bay (FA), pozzolan (Poz) trong san xubt xi mang, voi ty 1&
tai ché dao dong tit 15 % dén 65 %. Chi tiét vé ham lwgng tai ché cho
titng san phdm xi ming INSEE VN duoc thé hién trong Bang 2.

Bang 2. Thanh phin va dic diém k§ thuét ciia xi ming INSEE VN trong nim 2023.

; . . Ty 1é . : . % Ham lugng
TT [Tén san pham Ky hiéu Loai PGK Tiéu chuan danh gia s % OPC
PGK, % téi ché
1 [INSEE Da Dung Power-S IPC Poz & FA X TCVN 6260 loai PCB40, EN 197-1 CEM V/A, ASTM| 53 47
IC1157 loai GU
INSEE Wall Pro IWP GGBFS & FA TCVN 9202 MC 25, EN 197-1 CEM IV/B 51 49
Lavilla Extra CC40 LVE GGBFS & FA Z TCVN 9501 loai CC40, EN 197-1 CEM V/A 53 47
INSEE Power Cast IPC GGBFS & FA ITCVN 6260 loai PCB40, ASTM C1157 loai HE, EN 15 85
197-1 CEM II/A-L
5 [INSEE Easy Flow IEF FA M  [TCVN 6260 loai PCB40, ASTM C1157 loai GU, 31 69
CEM II/A-S
6 [INSEE Slag cement ISC GGBFS & FA L TCVN 4316 PCBBFS40-Type II, CEM III/B 65 35

4. Phuong phap danh gia vong doi san phAm LCA va cac chi s6
danh gia tac dong moi truong)

Khung phuong phap luin LCA theo huéng din trong tiéu chuin
ISO 14040 va ISO 14044 bao gdm 4 budc: (1) Xédc dinh muc tiéu va
pham vi d4nh gi4, (2) Kiém ké vong doi, (3) Panh gia cic tic dong vong
dori, va (4) Dién giai két qua. Két qua danh gia tic dong mdi trudng clia
hoat déng san xuét xi ming sé c6 nhidu sy khéc biét tity theo cong ngheé,
quy trinh san xuét ciing nhv ngudn nguyén liéu tho dAu vao. Trong
nghién cttu ndy, quy trinh san xuét xi ming ctia INSEE VN dugc xem
xét, bao gdbm bbn butée co ban: (1) Khai thac nguyén lidu thé, (2) Chuin
bi bot liéu, (3) Nung, va (4) Nghién.

HO so khai bado moi trwdng (Environmental Product Declarations-
EPD) phién ban th@ tu, dugc phéat hanh bdi Hiép hoi xi méng va bé
tong thé giéi (GCCA), 1a mot coéng cu hitu ich hd tro viéc tinh toan tac
ddéng méi tredng ctia san pham. Pugce tiéu chudn héa theo nhidu tiéu
chuén quéc té nhi PCR 2019:14-16908 va PCR bd sung c-PCR-001...,
cong cu nay cho phép xac dinh hon 40 chi tiéu dénh gia cac tac dong
moi tredng clia vong doi san phdm xi ming va bé tong. Cong cu LCA
va EPD mang lai c4i nhin toan dién v& céc tdc déng méi trudng trong
vong doi san pham xi mang va bé tong, hd tro cai thién quy trinh san

xuét va thiic diy muc tiéu phat trién bén viing.
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4.1. Muc tiéu, ranh giéi hé thdng va pham vi ddnh gid

Nhu da néu trong muc 1, muc tiéu cta bai bdo 1a phan tich va
danh gia LCA dbi v&i qué trinh san xuét xi ming hén hop PCB, cu thé
tai INSEE VN. Nghién cttu nay 4p dung céch tiép can ‘cradle to gate’
(A1-A3), xem xét bén buwéc chinh nhv d3 mé ta twong ¢ng & muc 2.
Céc giai doan khéc nhu A4-A5, B1-B7, C1-C4 va D khong xét dén trong
nghién cu va tinh toan (Hinh 3).

4.2. Kiém ké vong doi

Kiém ké vong doi 1a mot ndi dung quan trong trong thic hanh

LCA nhim thu thap va tdng hop tit ca cac dit liéu dAu vao (nguyén liéu,

N )

Al
Khai thac A2
nguyén liu Van chuyén
va nhién ’
liéu

—

( A3 \ \
Tién doéng nhat A4-A5
Nghién nguyén liéu B1-B5
Pong nhat B6-B7
Nung
Lam ngudi C1-C4
Nghién xi mang X D )
Lwu kho va déng Khonﬂg xét
goi dén
\_ Quan Iy ph& thai /

ning lwong...) va diu ra (phét thai) ctia hé théng san phim dang xét.
Hé théng san phim dwgc giGi han bi ranh gigi hé théng dwge mo ta
& Muc 3.1. Cac dit liéu cAn thu thap bao gdm cac dit liéu so cip (nguyén
liéu, ndng lvgng, nhién liéu st dung tai nha méy) va th cip (phong
van cac nhan su ¢6 lién quan). Sau dé, cac dit liéu nay dugce xi 1y boi
phin mém EPD Tools v3.0, dwoc 1ap béi Quantis va GCCA, dé phan tich
va tinh to4n cac yéu t6 phat thai clia qua trinh san xuét xi ming tai
INSEE VN. Bang 3 dua ra dit liéu cho titng giai doan chinh ctia san xuét
xi ming dugc tinh theo khéi lwong. Trong d6 dit liéu tinh toan cho
phén san xuét xi ming poée ling PC c6 thé tham khao & tai liéu [13].
Ty 1é pha trén PGK duoc léy theo loai phu gia khodng va thé hién &
Bang 2.

Hinh 3. Pham vi hé théng nghién cttu va d4nh gid LCA dbi v6i xi ming.

Bang 3. Cong thtic san xuét xi miang PCB & INSEE VN.

(100-%PGK)

Cong thitc 0 .
xi mang pooc lang, %

Xi mang hon hop
PCB

1l

Ty |é pha trén PGK, %

35-85%

Ham lugng, % theo khéi lugng

15-65% 100 %

4.3. bdnh gid tdc dong vong doi (LCIA)

Trong nghién ctu nay, chwong trinh EPD Tool v3.0 [14] dugc s®
dung d& dénh gia tdc déng méi trudng bao gdm 14 loai chi sb tac dong
méi tridng theo Hiép hoi xi ming va bé tong thé gidi (GCCA). Cac chi
sb tac déng moi truong bao gdm tiém ning néng 1én toan cAu (GWP,
trong d6 c6 -fos, -bio, -luc), suy giam ting 6zén (ODP), axit héa ngudn
dit va nuGe (AP), phd dudng héa (EP, trong d6 c6 -fw, -fw*, -mar, -
ter), hinh thanh chét oxy héa quang héa (POCP), ADPE, tiém ning can
kiét tai nguyén héa thach (ADPF), WDP. Céc loai tic dong nay c6 thé
duge phan loai thanh céac tic dong cuc bd, khu vire va toan ciu, véi (a)
can kiét tai nguyén va phét thai khi 1a tdc dong cuc bd chinh, (b) axit
héa va pht dudng 14 tdc dong chinh cta khu vyce, va (c¢) khi hau thay

dbi nhw 12 hiéu #ng toan ciu chinh...

5. Tinh toan LCA va thao luan

Cac két qua tinh todn dé danh gia hiéu qua giam tic dong moi
truong trie@e va sau khi déi m&i cong nghé dwoc phan chia 1am ba loai:
dbi v6i clanhke xi ming, xi miang OPC, xi ming PCB dugc thé hién tir
Hinh 4 d¢én Hinh 12. Chd y ring céc sb liéu dugc st dung danh gia tai
nim 2020-2021, thoi diém INSEE VN nhan chitng chi EPD - Hé théng
EPD® quéc té, Thity Dién va cac sb liéu dugc xdc minh béi bén thit 3 -
Cty Tu vén phat trién bén vitng Metsims-UK.

5.1. Két qud tinh todn cdc chi sé tdc déng méi trwdng triede va sau khi
dbi méi cong nghé ddi véi clanhke xi mdng

+ Pbi v6i clanhke xi mang:

Két qua tinh toan vé gia tri phat thai, déng gbp (%) ctia cac
khéu (A1-A3) dbi véi gia tri phat thai, hiéu qua giam phat thai ctia cac
chi sb tdc d6ng mai trwdng thé hién twong Gng & cac Hinh 4, Hinh 5,
Hinh 6.
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Hinh 5. Péng g6p (%) ctia cac khau (A1-A3) dbi véi gia tri phat thai

ctia c4c chi sb tic dong moi triedng clia hai loai clanhke xi ming gém

Baseline va INSEE VN.
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Chi s6 tac dong mdi trrong
Hinh 6. Hiéu qua giam phét thai ctia cic chi s tic dong moéi trudng ctia
loai clanhke xi mang INSEE VN so v@&i loai clanhke xi médng Baseline.

+ P6i véi xi ming OPC:

Két qua tinh toan vé gia tri phat thai, déng gép (%) ctia cic khau
(A1-A3) dbi v&i gia tri phat thai, hiéu qua giam phat thai ctia cdc chi sb
tac dong méi tredng thé hién twong &ng & cac Hinh 7, Hinh 8, Hinh 9.
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mOPC INSEE VN (IPC)
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Chi s6 tac dong méi truomg
Hinh 8. Péng g6p (%) clia cic khau (A1-A3) dbi véi gia tri phat thai
ctia c4c chi sb tic dong mdi triedng ctia hai loai OPC gdm Baseline va
INSEE VN (IPC).
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Chi s8 tac dong moi truong
Hinh 9. Hiéu qua giam phat thai ctia cic chi s§ tic d6ng moi trudng
cua loai OPC INSEE VN (IPC) so v§i loai OPC (Baseline).

+ Pbi v6i xi miang PCB

Két qua tinh toan vé gi4 tri phét thai, déng gbp (%) clia cic khau
(A1-A3) d6i vé6i gia tri phat thai, hiéu qua giam phat thai ctia cac chi sb tic
d6ng méi tredng thé hién twong Gng & cac Hinh 10, Hinh 11, Hinh 12.

@ PCB40 CEM II/A-V (Baseline)
@ PCB40 CEM 111/B (ISC)

0.1

Gid tri

0.01
0.001

2.92E-04

0.0001
0.00001

1.16€-05

0.000001

IRP
ETP

I =
S
S g

HTPC

) Chi :6 tac dong méi trrong
Hinh 10. Gia tri phat thai ctia cdc chi s6 tic dong méi trudng dbi véi
hai loai PCB40 g?)m CEM II/A-V (Baseline) va CEM III/B (ISC).

GWP-GHG

EAl1 @A2 @A3

Gia tri, %

Chi s8 tac dong méi truong

Hinh 11. Péng gbp (%) clia cac khau (A1-A3) dbi véi gia tri phat thai

clia céc chi sb tac dong méi triedng cia hai loai PCB40 gdm CEM II/A-
V (Baseline) va CEM III/B (ISC).
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Chi s6 tdc dong moi treong
Hinh 12. Hiéu qua giam phat thai ctia cac chi sb tic dong moi truong
ctia loai PCB40 CEM III/B (ISC) so v&i loai PCB40 CEM II/A-V

(Baseline).

5.2. Phdn tich va ddnh gid cdc chi s tdc dong méi trudng cdt 16i (Core

environmental impact indicators)

Dua trén dit liéu cung cép, céc san phim xi ming nhu Clanhke
Baseline, OPC Baseline, PCB40 CEM II/A-V Baseline, Clanhke INSEE
VN, OPC INSEE VN (IPC) va PCB40 CEM III/B (ISC) dugc phan tich dua
trén 14 chi s6 méi truong cbt 16i va duge chia 1am 7 nhém, bao gdm:
GWP-GHG, ODP, AP, EP, POCP, ADPF, WDP. Phéan tich nay tdp trung
dénh gia tirng chi s§ dé chi ra tac dong méi tredng clia tirng san phim,
qua d6 khuyén nghi cac giai phap bén viing trong san xuit xi ming.

- Chi s6 Phat thai khi nha kinh (GWP-GHG, kg CO, eq.)

Phat thai khi nha kinh 14 mét trong nhitng chi s§ quan trong nhit dé
d4nh gi4 tic dong dén bién dbi khi hau. Trong sb cc san phim dugc
phén tich, Clanhke Baseline va Clanhke INSEE VN cé mtc phat thai cao
nhét, 13n luot 13 927.5 kg CO, eq. va 909.3 kg CO, eq., chil yéu dén ti
cong doan san xuét clanhke (A3). P4y 14 giai doan tiéu tén nhiu ning
lwgng va thai ra lwgng khi CO, 16n do qua trinh nung véi. Nguge lai,
PCB40 CEM III/B (ISC) dat mifc phat thai thdp nhét (433.5 kg CO, eq.),
nh& st dung nguyén liéu thay thé va giam ty 1& clanhke trong thanh
phan. San phdm OPC INSEE VN (IPC) ciing cho thiy sy cai thién ddng
ké so véi OPC Baseline, véi tbng phat thai giam tit 886.2 kg CO, eq.
xudng con 870 kg CO, eq.. Pidu ndy minh chting cho hiéu qua ctia cai
tién cong nghé va t6i wu héa ning lwong trong san xuit. Nhin chung,
PCB40 CEM III/B (ISC) 12 Iyva chon wu tién trong viéc giam thidu tac
dong dén khi hau.

- Chi sb Tiém niing suy giam ting ozone (ODP, kg CFC-11 eq.)
Chi s6 ODP thé hién tidém niing géy tén hai dén tAng ozone, va tht ca cdc
san phdm dugc phén tich déu c6 gia tri ODP rit thip, dao déng trong
khoang 10 dén 10 kg CFC-11 eq.. Tuy nhién, PCB40 CEM III/B (ISC)
¢6 mitc ODP cao hon mot chit (1.175 % 10 kg CFC-11 eq.) so v&i céc
san pham khac, do tic dong ti cong doan san xudt (A3). Trong khi do,
Clanhke INSEE VN va OPC INSEE VN (IPC) ¢6 chi s6 ODP thip nhét
(6.739x10° kg CFC-11 eq.), nh& st dung ning lwgng va nguyén liéu
dAu vao ti vu hon. Pidu nay cho thiy, cic san phdm INSEE c6 loi thé
trong viéc giam thiéu tic dong dén ting ozone.

- Chi s6 Tiém ning axit héa méi trudng (AP, mol H' eq.)

Tiém ning axit héa méi truong (AP) phan anh kha ning giy ra hién
twgng mwa axit, anh huéng nghiém trong dén dit va nudc. Clanhke
Baseline ¢6 chi s6 AP cao nhét (2.134 mol H' eq.) do lwgng phat thai
16n ti¢ qué trinh san xuét. Trong khi d6, PCB40 CEM I1I/B (ISC) dat mtic
thap nhét (2.037 mol H' eq.), nh& vao viéc giam ham luong clanhke
bing cach b6 sung phu gia khoang. Péng chi ¥, OPC INSEE VN (IPC)
c6 mitc AP thdp hon OPC Baseline (2.257 mol H' eq. so v&i 2.397 mol
H' eq.) nh& cai tién cong nghé va kiém soat phét thai tbt hon. Diéu nay
khéng dinh ring céc san phadm c6 ham lvong clanhke thp hon khéng
chi giam phét thai khi nha kinh ma con giam thiéu tac dong axit héa.

- Chi s6 Tidm ning pht dudng nudc ngot va nude bién (EP-fw,
EP-mar, kg P/N eq.)
Phti du&ng (eutrophication) 1a hién twgng gia ting chit dinh dudng
trong hé sinh thai nudc, giy ra sy bing phat tao va lam suy thoéi chit
lvong nuwée. Trong cic san phdm duge phéan tich, PCB40 CEM III/B
(ISC) c6 EP-fw (0.1056 kg P eq.) va EP-mar (0.006853 kg N eq.) thép
nhét, phan 4nh kha ning giam thiéu tét hién twong pht dudng. Trong
khi @6, Clanhke Baseline va Clanhke INSEE VN c¢6 miic EP cao hon do
lwgng phat thai tit san xudt clanhke. Cac san phidm INSEE nhw OPC
INSEE VN (IPC) ciing cho thiy sv cai thién dang ké so v&i baseline, v6i
chi s6 EP-fw giam ti 0.1355 kg P eq. xubng 0.1272 kg P eq.. Nhu viy,
viéc giam clanhke trong thanh phin xi ming déng vai trd quan trong
trong giam thiéu tac dong pht dudng.

- Chi s6 Tiém ning hinh thanh ozone ting déi lvu (POCP, kg
NMVOC eq.)
POCP phan 4nh kha ning gay 6 nhiém & tAng dbi lvu théng qua sy hinh
thanh ozone, anh huéng dén sttc khée con ngudi va hé sinh thai. PCB40
CEM III/B (ISC) tiép tuc 14 san phim nbi bat véi POCP thap nhét (1.079
kg NMVOC eq.), thdp hon d4ng ké so v&i san phdm baseline (2.068 kg
NMVOC eq.). Biéu nay nhd vio giam thiéu phat thai hop chit hitu co
dé& bay hoi (NMVOC) trong qué trinh san xuét. Clanhke INSEE VN va
OPC INSEE VN (IPC) ciing cho thiy su cai thién so v6i baseline, khing
dinh 1oi thé ctia cac san phdm than thién véi méi trudng hon.

- Chi sb Can kiét tai nguyén héa thach (ADPF, MJ)
Tiéu thu ning lwong héa thach 13 mét yéu té quan trong trong san xuit
xi ming. PCB40 CEM III/B (ISC) ¢6 muic tiéu thu ning luwong thap nhat
(3076 MJ), tiép theo la Clanhke INSEE VN (2949 MJ). Trong khi do,
Clanhke Baseline v OPC Baseline c6 mtc tiéu thu cao nhat (l4n lugt 1a
3162 MJ va 3504 MJ). Piéu nay phan anh hiéu qua cta viéc st dung
céc ning lwong thay thé va phu gia khoang trong san phdm xi ming
than thién v#i moi trudng.

- Chi sb Tiém niing tiéu thy nwéc (WDP, m®)
Tiéu thu nuwéce 14 mot chi sb quan trong, diic biét & cac khu vie dang
chiu 4p Iytc v& ngudn nude. Clanhke Baseline va Clanhke INSEE VN c6
mife tiéu thu nude thip nhét (28.46-30.66 m?), trong khi cic san phdm
OPC va PCB40 c¢6 mtc tiéu thu cao hon, dao dong tit 47.93 m* dén
53.98 m>. Tuy nhién, PCB40 CEM III/B (ISC) van cho théy su tbi wu v6i
mife tiéu thu nwée thip hon so v6i cdc san pham baseline khac, khing

dinh tinh bén vitng trong st dung tai nguyén.
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6. Kétluan

Tit cdc phan tich trén, c6 thé thiy ring PCB40 CEM III/B (ISC) la
san phdm than thién v6i méi triedng nhét, véi hidu sut vieot trdi trong
viéc giam phat thai khi nha kinh, giam hién t@gng phd dudng, giam
tiéu thu tai nguyén héa thach va nudc. Clanhke INSEE VN va OPC
INSEE VN (IPC) ciing cho thiy su cai thién dang ké nho ap dung céng
nghé tién tién va t6i wu héa quy trinh san xuét. Ngugce lai, clanhke
Baseline va OPC Baseline c6 tic dong moi trudng 16n nhét, dic biét
trong phét thai CO, va tiéu thu néng lvgng.

Pé thiic ddy phat trién bén vitng, khuyén nghi ddy manh sit dung
cdc san pham nhv PCB40 CEM III/B (ISC) trong cac dy 4n xay dung.
bdng thoi, nganh xi ming cin tiép tuc diu tu vao céng nghé giam
clanhke va ting cudng tai st dung nguyén liéu thi cAp nhim giam
thiéu hon nita cac tic dong méi trudng.

Bai bdo trinh bay cac giai phap d6i méi cong nghé tai INSEE VN,
tap trung vio ning cao hiéu suit ning lwgng va tai ché ngudn nguyén
vat liéu, nhim giam phat thai khi nha kinh trong nganh xi ming va xay
dung. Cac giai phap da mang lai nhitng két qua déng ké, bao gdm:

- Giam tiéu thu ning ltong va phat thai CO, nhd hé théng Nha
méy dién chay bing nhiét thai (WHR): Hé théng WHR gitip giam 25 %
lwong dién tiéu thuy, twong duwong 6,3 MW. biéu nay gitp tranh phat
thai 25.000 tAn CO, tuong dwong mdi nim, ddng thoi tiét kiém 9.000
thn than va 6.450 tAn diu nhién liéu nang (HFO) hang nam.

- Giam lugng phét thai CO, trong san phdm xi ming: Lugng
phat thai CO, trung binh ctia xi mang INSEE Viét Nam dat 582 kg
CO,/thn dbi v6i xi ming dan dung va 440 kg CO,/tAn dbi v&i xi ming
cong nghiép. Nh& cac nd lyc cai tién, cong ty dd giam dugce trung binh
1,2 triéu tAn khi thai nha kinh méi nim.

Céc giai phap nay khong chi gép phan giam thiéu tac dong dén
mdi tredng ma con thic day sy phét trién bén vitng ctia nganh xi ming

va xdy dung.
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