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KEYWORDS

Trong nim 2020, Hiép héi Xi ming va Bé tong Toan ciu di cong bb cam két san xudt xi ming khong phat
thai CO, vao nim 2050. biéu nay khién xi ming tr& thanh nganh cong nghiép diu tién thiét 14p mot cam két
nay trén toan cAu. Bai bdo nay trinh bay cich tinh ham lwgng CO, phét thai trong xi ming pooc ling va xi
ming st dung ham lwgng clanhke thip nhw: xi ming siéu sulfat, xi méng xi 16 cao va xi ming da ciu ti. K&t
qua tinh todn cho thiy ring, xi ming siéu sulfat c6 lgng phat thai CO, thip nhét trong tit ca cac loai xi
ming. Ligng CO, phat thai trong xi ming siéu sulfat giam khoang 10 14n so v&i xi ming OPC, trong khi d6 xi

ming xi 10 cao va xi ming da ciu t¥ ciing lam giam phét thai CO, 14n lwgt 14 5,4 14n va 3,6 1an.

ABSTRACT

CO, emission

Ordinary Portland cement
Supersulfate cement

Slag cement

Composite cement

In 2020, the Global Cement and Concrete Association (GCCA) announces roadmap to achieve
groundbreaking ‘net-zero’ CO, emissions by 2050. This makes cement the first industry to establish such a
commitment globally. This paper presents how to calculate the CO, content in Portland cement and some
cements using low clinker content such as super sulfate cement, blast furnace slag cement and multi-
component cement. Calculation results show that super sulphate cement has the lowest CO, emission of all
calculated cements. The amount of CO, emission in super sulphate cement is reduced by about 10 times

compared to OPC cement, while blast furnace slag cement and multi-component cement also reduce CO,

emission by 5.4 times and 3.6 times, respectively.

1. Tf‘)ng quan

Nganh céng nghiép xi ming dang d6i mit v&i nhitng thach
thttc chura titng ¢6 lién quan dén ning lwong, khi thai CO, va sit dung
vat liéu. Trén thé gi¢i chi phf ning lwong dang ting 1én khi ngudn
nhién liéu ngay mét can kiét. Ngoai ra, thué méi tredng lién quan t&i
lwong khi thai phét sinh c6 thé 1am ting gip dbi gia xi ming vio nim
2030 [1]. Trong nhitng nim gin d4y, nganh cong nghiép xi ming da
budc phai c6 sy thay ddi, cdc cum tit nhu "nén kinh té xanh'", "giam
phat thai CO,", "k thuat sb hoéa", "khéng phat thai', "trung hoa
cacbon', v.v., titng dugc ap dung cho cac linh vic céng nghiép khéc,
gio day né 1a thanh phin cbt 16i trong chién lwgc ctia bit ky nha san
xuét xi ming no. [2]

Trén thyc té, san xuit xi ming 14 mot trong nhitng ngudn phat
thai CO, dang ké nhét va wéc tinh chiém 8 % lwgng khi thai CO, toan
clu [2]. C4c khi thai nay dugc tao ra mét phan do qué trinh cacbonat
héa d4 voi trong san xuét clinker (chiém 60 dén 65 %), ngoai ra qua
trinh dt nhién liéu hoéa thach cling tao ra lwgng phét thai CO, déng
ké (35 dén 40 %). [2]

Vao thang 9 nim 2020, Hiép héi Xi ming va Bé téng Toan ciu -
bao gém 40 cong ty thanh vién dai dién cho ~ 40 % san lwgng xi ming
toan ciu - dd cong bd cam két san xuét xi ming khong phét thai CO,
vao nim 2050. Didu nay khién xi ming tr& thanh nganh cong nghiép

diu tién thiét 1ap mot cam két nay trén toan ciu. Vao thang 10 nim
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2021, hiép hoi da khai déng L6 trinh “Net Zero 20507, thiét lap mot 16
trinh va ké hoach thire hién ¢ dat duge muc tidu nay.[2]

Dé dat dvgc muc tiéu trung hoa cacbon vao nam 2050, nganh
cong nghiép xi mang dang thuc hién mot loat cidc bién phép [2],
bao gdm:
e Ting cudng st dung cac nhién liéu thay thé.
e Giam ty 1é clinker/xi mang.
e St dung khi d6t ty nhién va nhién liéu hydro.
e  Sit dung nguyén liéu thay thé.
e Thu gii, st dung va lvu trit carbon (CCUS), tiic 1a cb 1ap va st

dung CO, thai ra cho céc ng dung khéc.

e St dung cac ngudn ning lwgng tai tao.
e Nang cao hiéu qua st dung ndng lugng.
e Tim ngudn cung &ng tai chd.
e  Sit dung cic phvong phap van chuyén xanh.

pé goép phﬁn dat dugc muc tiéu nhu trén, viéc tinh toan, dinh
lwgng ham lwgng CO, phat thai trong qua trinh san xuit xi ming 1a
rit cin thiét dé c6 thé kiém soéat duge qué trinh san xuét, du doan va
6 bién phap dé giam ham lwgng CO, phét thai ra méi trudng. Bai
béo nay trinh bay cach tinh todn ham lwgng phat thai CO, dya trén
thanh phin héa ctia clanhke. Pdng th¥i, dwa vao thanh phin, bai
phéi liéu xi ming dé tinh toan lwong phat thai CO, cta xi ming sit
dung ham Iugng clanhke thip gdm: xi ming siéu sulfat, xi ming xi 16

cao va xi mang da cau tu.
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2. Vat liéu nghién ciu

Trong nghién ctfu nay s dung clanhke xi mang pooc lang cta

xi midng Hoang Long, xi 10 cao Hoa Phét, d4 v6i Ha Nam, tro bay

nhiét dién, thach cao t¢ nhién Oman. Thanh phin héa ctia cac loai

nguyén vét liéu dugc dua trong Bang 1 dudi day.

Bang 1. Thanh phin héa ciia cdc nguyén vat liéu st dung trong nghién citu.

Muc tiéu nghién cttu tinh todn ham lwgng CO, ctia cic loai xi méng
OPC Hoang Long, xi ming siéu sulfat (SSC), xi méng xi 10 cao (SC), xi
miing da ciu t (CC) ché tao tit cic nguyén vit liéu nhu trong Bang
1. Ty 1& clia cac ciu ti ctia cac loai xi ming dugce dia ra trong Bang

2, cuong d6 nén cua cic loai xi ming thé hién trong Bang 3.

Thanh phin héa, % khéi lwong

Nguyén liéu

Sio, Al, O, Fe,0, CaO MgO SO, TiO, K,0 Na,O MKN
Xi hat 10 cao Formosa 34,00 14,53 0,83 38,50 8,06 0,07 0,12 0,24 0,31 -0,25
Clanhke Hoang Long 19,66 5,02 3,03 63,00 1,81 1,85 0,12 0,83 0,14 3,08
Thach cao Oman 0,14 0,04 0,03 30,94 0,20 43,98 0,02 0,03 0,02 21,19
Tro bay 55,60 21,51 4,95 3,43 0,85 0,16 2,65 2,65 0,36 9,01
ba véi 1,36 0,08 0,16 31,50 | 19,34 0,00 0,00 0,15 0,56 45,89

Bang 2. Thanh phin céc loai xi ming nghién ctu.
Tén loai xi mang Cac thanh phén trong xi ming, % khdi lugng
CLK OPC XLC Tro bay ba voi Voi bot Th.cao dihydrat | Th.cao hemihydrat
Xi méng pooc lang OPC 96,0 4,0
Xi mang siéu sulfat st dung
thach cao dihydrat (SSC- 4.8 80,0 15,2
dihydrat)
Xi ming siéu sulfat st dung
thach cao hemihydrat (SSC- 4,8 85,0 10,2
hemihydrat)
Xi mang xi SC 14,5 85,0 0,5
Xi miing da ciu ti GC 25,0 60,0 10,0 5,0
Bang 3. Cuong do nén cuia céc loai xi mang st dung trong nghién cttu [3].
Tén loai xi mang R3, MPa R7, MPa R28, MPa R60, MPa

Xi méng pooc lang (OPC) 23,03 33,03 50,64 53,23
Xi mang siéu sulfat st dung thach cao dihydrat (SSC-dihydrat) 13,36 19,23 33,1 34,56
Xi mang siéu sulfat sit dung thach cao dihydrat hemihydrat (SSC-hemihydrat) 12,85 16,88 27,54 26,55
Xi mang xi (SC) 18,56 24,05 33,52 35,61
Xi ming da cu tit (CC) 13,19 21,22 40,57 45,80

3. Tinh toan ligng CO, phat thai khi san xuét xi ming

Hién nay, gidm lwgng phéat thai CO, 1a vAn d& méi trudng
chinh cin duoc giai quyét trong san xuit xi ming. Nhu ching ta da
biét, dé giam phat thai CO, thi dAu tién 13 giam lvong st dung
clanhke trong xi mang. D& 1am rd viéc gidm lugng CO, phat thai, thi
sé tinh todn, so sanh luwgng CO, phét thai khi san xudt cac loai xi
mang, trong dé khoéng tinh t&i cwong do cta vita.

3.1 Luwong CO, phdt sinh tit qud trinh nung nguyén vdt liéu dé ché tao

clanhke xi mdng

Théng thuwong, ngudn phét thai CO, t6i tit qua trinh phan huy cta
nguyén vét liéu, bao gbm quéd trinh phan hiy cta cic khoang
cacbonat. Hau hét CO, phat thai phat sinh tit qua trinh dé cacbonat
héa CaCO, va MgCOs,, chuyén thanh CaO va MgO. Ngoai ra, ciing tinh
téi luong bui 10 nung (Cement kiln dust — CKD), khong cé trong
clanhke ciing phat sinh CO, va lugng CO, ti¥ phin hudy céc thanh
phan hitu co trong nguyén liéu.

Tit thanh phén héa ctia clanhke xi ming Hoang Long trong Bang
2 thi ham lugng CaO = 63,0 %, MgO= 1,81 %.
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a) Tinh todn lwong CO, phdt thdi ti qud trinh phdn hiy dd voi

Qua trinh phén huy:
CaCO; > CaO + CO,
MgCO; > MgO + CO,
Lugng CO, phét sinh ti¥ qua trinh phin hay da véi (R1), tinh
dva theo thanh phin cua clanhke nhu sau:
R1= [C:*M,(CO,)/ M,(Ca0) + Cy* M,(CO,)/ M,(MgO)]*1000 (1)
Trong d6:
+ Ccva Cy 14n lugt 14 ty 18 clia CaO va MgO trong clanhke;
+ M,(CO,), M,(Ca0), M,(MgO) 14 phan ti khéi ctia 14n gt CO,,
CaO va MgO.
Thay s vao céng thite (1), ta c6 lvgng CO, phét sinh tit qua
trinh phan huy da voi
R1 = (63%*44/56+1,81%%44/40)*1000 = 514,91 kgCO,/t CLK

b) Tinh todn lwong CO, phdt sinh trong bui 16 nung (CKD)

Theo tiy ban lién chinh pht vé bién ddi khi hau (IPCC -
Intergovernmental Panel on Climate Change, 2006) va Sang kién bén
vitng xi mang (CSI- Cement Sustainability Initiative, 2005), lvong bui
thai 10 nung (Cement kiln dust - CKD) 1a khoang 0,15 kg/t clanhke.
Béng cach tinh toan, lugng CO, thai ra tif qua trinh phan huy bui 1o
xi méng (R2) dugc tinh theo cong thitc sau:

R2 = R1.U./1000 (2)
Trong d6: U, la lugng bui 10 thai ra trong qua trinh nung CLK
Thay vao cong thic, ta c6:
R2= 514,91*0,15/1000 = 0,077 kg CO,/t CLK.

¢) Luvong CO, phdt sinh tif qud trinh phdn hiy cacbon hitu co trong
nguyén vat liéu

Luong cacbon hitu co ¢ thé chuyén thanh CO, trong qua trinh
phén hiy nguyén vat liéu, dugc ky hiéu R3 theo cong thiic (3) [4]
R3 = r, *R,.44/12%1000 (3)
Trong dé:
+ 1,: ty 1& nguyén vét liéu c6 thé chuyén thanh clanhke xi ming,
théng thuong =1,52 [4];
+ R, 1a ham lvgng cacbon hitu co trong nguyén vét liéu, thong
thuong 1a 0,2% [4];
+ 44/121a ty 1é nguyén ti khdi cia CO2 va C.
Thay vao cong thic, ta cé:
R3= 1,52%0,2%%*44/12*1000= 11,15 kg CO,/tdn CLK
Do d6, lugng CO, phat sinh tit qua trinh nung nguyén vat liéu
(R) dugc tinh theo cong thiic (4) duédi day:
R=R1+R2+R3=514,91+0,077+11,15 = 526,14 kg CO,/t4n clanhke.

3.2. CO, phadt sinh tir qud trinh tiéu thu nhién liéu

Nung CLK xi madng cin 1 lvong nhién liéu, chinh 1 qua trinh
dbt chay nhién liéu. Thong thudng, than thudng hay dugc sit dung
va dbt chay than da sé lam phat sinh 1 liong CO,.

Lugng CO, thai ra tit qué trinh dbt chat than d4 c6 thé tinh
todn duoc bing cich nhan lwong than tiéu thu trén mot don vi
clinker v&i hé s6 phat thai CO, cua than. Theo théng ké, mtc tiéu thu
than trung binh cho mdi tn clinker xi ming san xut tai Viét Nam la
khoang 130 kg [5].

Phat thai CO, (Py) tit qua trinh d6t than trong qud trinh nung
clinker duoc tinh theo coéng thiic sau:

P; = 44/12 *F*q*k*a (5)
Trong do:

+ F 12 téng lvong than tiéu thu, kg/tAn CLK;

+ q: gié tri nhiét tri cua than, MJ/kg. Nhiét tri trung binh dang
st dung tai nha may xi mang Hoang Long la 5.200 kcal/kg=
21.767.200 KJ/kg =21.767,2 MJ/kg;

+ k: hé s6 phét thai cta cacbon ctia than, khoang 25,810 kg
C/kJ;[6]

+ a: la ty 1é cacbon trong nhién liéu bi oxy héa thanh CO, trong
subt qua trinh chay, trong san xuit xi ming a=1; [7]

+ 44712 1a ty 1é nguyén ti khéi ctia CO, va C.

Thay vao cong thite (5) ta c6 két qua nhu sau:
= 44/12%130 *21.767,2%25,8*10%.1 = 267,693 kgCO,/t CLK

4.3. Tiéu thu dién

Trong sudt qua trinh san xuAt xi ming, van hanh thiét bi tiéu
tn 1 lwgng 16n dién ning, chit yéu bao gém san xuit clanhke va
nghién xi ming. Viéc san xuit dién bing cach st dung nhién liéu héa
thach thai ra rt nhidu CO,, duoc coi 12 phét thai CO, gian tiép. Theo
théng ké, hé sé phat thai CO, trung binh ctia 1uéi dién Viét Nam nim
2020 F, 1a 0,8041 tCO,/MWh [8].

a) Ligng CO2 phdt thdi tiv dién tiéu thu trong sdn xudt CLK

Theo théng ké, lvgng dién tiéu thu trung binh cho san xut 1
tAn CLK 1a khoang: 58 kWh/t CLK [5].
Do d6, lugng CO, phat thai (P1) tit qua trinh tiéu thu dién
ning cho san xuit CLK duoc tinh theo cong thitc 6 dudi day:
P, = F. * E, (6)
Trong dé:
+ F, 12 hé s6 phat thai CO, cta dién
+ E1 1a hé s6 tiéu thu dién ning cho 1 tAn CLK
Thay s vao cong thic (6), két qua nhu sau:
P, = 0,8041 * 58 = 46,64 kg CO,/tAn CLK

b) Ligng CO, phdt thdi tir dién tiéu thu trong nghién xi mdng
Miic tiéu thu dién ctia qua trinh nghién xi ming chiém khoang

40 % tdng lugng dién tiéu thu trong san xuit xi ming [5]. Mitc tiéu
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thu dién trung binh trong san xuét xi mang tai Viét Nam la 85,12
kWh/t xi mang [9]. Phét thai CO, (P2) tit qué trinh nghién xi ming
dugc tinh toan theo coéng thiic (7) dudi day
P2 = F, *E, *40% (7)
Trong d6:
+ E, 12 Ivong dién tiéu thu cho san xuét xi ming

Thay s6 vao cong thtc (7), lugng CO, phat thai trong qué trinh
nghién xi mang nhu sau:

P2= 0,8041 * 85,12 *40% = 27,38 kg CO,/tAn xi ming

4.4 Tinh todn tong lwong CO, phdt thdi cho 1 tdn clanhke

Téng lugng CO, phat thai cho mdi tn CLK san xuft (Pc) 1a

tdng cuia R, Py, P,
P. = R+P; + P,

Trong dé:
Pc: Téng lwgng phat thai CO, cho mbi tdn CLK, kgCO2/tin CLK;
R: Ivgng CO, phat sinh tit qua trinh nung nguyén vt liéu, kgCO2/tin
CLK;
P Phat thai CO, tiY qué trinh d6t than trong qud trinh nung clinker,
kgCOz/tén CLK;
P;: lvgng CO, phat thai tif qua trinh tiéu thu dién ning cho san xuit
CLK, kgCO2/t4n CLK.

Thay sb vao cong thic (8) ta cé:

P, = 526,14+ 267,69 + 46,64 = 840,47 kgCO,/tAn CLK

a) Luong phdt thdi CO, cho sdn xudt OPC

Xi ming OPC v&i cAp phdi 1a: 96 % clanhke xi ming va 4 %
thach cao. Liong phat thai CO, khi san xuét thach cao nhu sau: [10]
- TU qué trinh khai thac thach cao 1a 20,7 kg/tén
- Tit qua trinh van chuyén 12 4,1 kg/tdn
- Tit qué trinh d4p nghién 12 21,2 kg/tin
Do d6, lwgng CO, phét thai khi san xuét 1 tin thach cao tw
nhién nhu sau:
Peyps = 20,7+4,1+21,2 = 46 kgCO,/tén thach cao
Lwong CO, phat thai cho san xuét 1 tin OPC nhu sau:
Popc = 96% P, + 4% *Pg,,, + P2
Thay s6 vio ta cé:
Popc = 96%* 840,47 + 4% *46 + 27,38 = 836,07 kgCO,/tin XM

b) Luong phdt thdi CO2 cho sdn xudt SSC

Péi v&i SSC, véi thanh phin chit yéu 12 xi 16 cao (80 %). Qué trinh
nghién xi ciing sé 1am phat sinh CO,.

* Tinh to4n lwgng CO, phat thai d6i véi mau SSC st dung thach cao
tw nhién véi thanh phin: 80 % Xi 16 cao, 15 % thach cao nguyén khai

va 5 % xi mang OPC nhu sau:

- Lwong dién tiéu thu dé nghién 1 tAn xi 16 cao 14 khoang 42 - 43
KWh/t4n san phim [11], do d6 lwgng phét thai CO, dé nghién xi st
dung trong xi mang SSC dugc tinh theo phwong trinh duwéi day:

P, = 80% * F.*43= 0,8 * 0,8041 * 43 = 27,66 kgCO,/t4n SSC
Trong d6: F, hé s6 phat thai CO, trung binh ctia lwéi dién Viét Nam
nam 2020.

Lugng CO, phat thai tif xi ming OPC trong thanh phén ctia SSC 1a:

Pope= 5% * 836,07 = 41,80 kgCO,/tén SSC

Luong phat thai CO, khi san xuit thach cao khi khai thac, van
chuyén, dap nghién 1a: 46 kg CO,/tAn san phim.

Do d6, lugng CO, phat thai tit thach cao st dung trong SSC
nhu sau:

Peyps = 15% * 46 = 6,9 kg CO,/tAn SSC
Do d6, phat thai CO, cta xi méng SSC st dung thach cao tw nhién
Pssc =P+ P+ Poyp =27,66+41,80+6,9 = 76,36 kgCO,/tAn xi méing

* Lugng phat thai CO, dbi véi SSC st dung dang thach cao
hemihydrat, cAp phdi sit dung: 85% Xi 10 cao, 10% thach cao
hemihydrat va 5% xi mang OPC.

- Lugng CO, phét sinh tif qua trinh nghién xi:

P, = 85% * 0,8041 * 43 = 29,39 kgCO,/tAn XM

- Luong CO, phat thai ti¥ xi ming OPC trong thanh phin ctia
SSC la:

Ppe= 5% * 836,07 = 41,80 kgCO,/tdn XM

- Lwong CO, phat thai cia qué trinh ché bién thach cao, sé& bao
gdm lwong CO, phét sinh ti¥ qua trinh san xuit thach cao va phat
sinh tit qué trinh 1am mAit nuwéc thach cao. Theo tai liéu [11], lwgng
CO, phat sinh khi chuyén ti¥ thach cao dang dihydrat sang dang
hemihydrat, st dung khi t nhién 13: 76,3 kg CO,/tn san phim.

Do d6 Iwgng ¢o, phét thai tit san xuét thach cao hemihydrat
trong SSC la:
Phemibyarat = 10% * (46 +76,3) = 12,23 kg CO,/tdn XM
Do d6, phat thai CO, cta xi méng SSC st dung thach cao dang
mét nuée hemihydrat
Pssc =P+ Pope + Preminyarar =29,39 +41,80 + 12,23 =83,42 kgCO,/tén SSC

¢) Ligng phdt thdi CO, cho sdn xudt xi mdng xi (SC) v6i cip phbi:
14,5 % OPC; 85 % xi 10 cao; 0,5 % voi bot

- Lugng phét thai CO, ti¢ xi 10 cao trong xi mang SC duwgc tinh
theo phuong trinh duéi day:
P, = 85% * 0,8041 * 43 = 29,39 kgCO,/tAn SC
- Ligng CO2 phét thai tif xi ming OPC trong thanh phan ctia SC 1:
Po,c= 14,5% * 836,07 = 121,23 kgCO,/tén SC
- Ct¢ 1 tAn d4 voi khi nung sé& phat thai ra 1a 440 kgCO, va tao ra
560 kg voi bot, nén lugng CO, phét thai tit voi bot st dung trong SSC
nhu sau:
Posinse = 0,5% * 440/560 = 0,004 kg CO,/tAn SC
Luong phét thai CO, cta xi mang SC s dung nhu sau:
Pgc =P+ Pope + Pugi v = 29,39 + 121,23 + 0,004 = 150,62 kgCO,/tAn SC
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d) Lwgng phdt thdi CO, cho sdn xudt xi mdng da cdu n¥ (CC) véi chp
phdi 15 % OPC, 70 % xi 10 cao, 5 % d4 voi, 5 % tro bay.

- Lugng phat thai CO2 ti xi 10 cao trong xi ming CC dugc tinh
theo phuong trinh duéi day:

P, = 75% * 0,8041 * 43 = 25,93 kgCO,/tAn CC
- Lgng CO, phat thai tit xi ming OPC trong thanh phin ctia CC 1a:
Pope= 15% * 836,07 = 125,41 kgCOz/téln CC

Phiét thai CO, ciia d4 v6i coi nhu khéng dang k&, con tro bay 1a

phé thai c6ng nghiép, theo tai liéu [63], lvgng CO, phét sinh trong

Bang 4. Bang téng hop lugng phat thai CO, dé san xuit 1 tin xi ming.

qué trinh thu gom tro bay 14 0,006 kgCO,/tin tro bay, coi nhu rét
nho.

Luong phét thai CO, cta xi mang CC st dung nhu sau:

Pec = P, + Py + Pusysr + Pra = 25,93 + 125,41 = 151,34

kgCO,/thn CC

Tt céc két qua tinh to4n d3 trinh bay & phia trén, ta c6 bang tap hop
céc sb liéu vé& phét thai CO, clia cic loai xi ming nhu trong Bang
duéi day.

STT Tén xi ming Luong phat thai CO, (kg | Luwong CO, tiét kiém duoc so véi stt dung OPC,
CO,/ tAn xi mang) (kg COZ/t'fm xi mang)

1 Xi méng pooc ling OPC 836,07

2 Xi mang siéu sulfat SSC (st dung thach cao ty nhién) 76,36 759,71

3 Xi mang siéu sulfat SSC (st dung thach cao hemihydrat) 83,42 752,65

4 Xi mang xi 10 cao SC 150,62 685,45

5 Xi ming da ciu ti CC 151,34 684,73

Tit Bang 4 nhan thiy ring xi ming siéu sulfat giam phat thai CO,
khoang 10 13n so v&i xi mang OPC, xi ming xi 10 cao va xi ming da cAu
ti cling 1am giam phat thai khoang 5,5 14n so v6i xi ming OPC.

Cac loai xi ming nay cAn dugce st dung rong rai hon dé c6 thé
g6p phin dat dugc muc tiéu t&i nam 2050, nganh céng nghiép xi
méng sé “khong phat thai CO,”.

4, Két luan

Bai bdo da trinh bay cach tinh lugng CO, phat thai ti xi
ming pooc ling va xi ming st dung ham Iwgng clanhke thip. Két qua
tinh toan cho thiy : xi ming siéu sulfat c6 lwgng phat thai CO, thip
nhit trong nhém xi ming dugc quan tim trong nghién cifu nay.
Luong CO, phat thai trong xi ming siéu sulfat giam khoang 10 14n so
v6i xi ming OPC, trong khi d6 xi ming xi 10 cao va xi mang da ciu tit
cling 1am giam phat thai CO, khoang 5,5 14n so v&i xi ming OPC.
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