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Tém tit. Trong thoi gian toi & Viét Nam, khi c6 nhiéu nha may loc dau di vao hoat dong, s& c6 mot luong
16n xtc tac da qua str dung- goi tat 1a “RFCC” s& duoc thai ra, ddy s& 1a mot thach thirc trong cong tac quan
1y méi trudng. Nghién ctru nay danh gia kha ning tai st dung RFCC khong nghién (RFCC-KN) lam chat
phu gia cho cac loai xi ming dang dugc san xuat tai Viét Nam bao gom OPC, PBC30, PBC40 va PCB50.
Két qua thu dugc cho thdy RFCC-KN c6 tinh chat Iy-h6a twong tu nhu tro bay, mot loai chat phu gia dang
duogc str dung rong rai trong san xuét xi mang. RFCC-KN co6 thé phéi tron & cac ti 16 khac nhau dé tao ra
nhiéu loai xi ming. Xi mang OPC c6 thé phdi tron voi RECC-KN voi ti 1¢ khdi lugng dén 30% dé tao
PCB40. Di voi cac loai xi ming PCB, ti 1é thay thé cia RECC-KN 1a 20% va 10% twong (mg v&i PCB50
va PCB30. Va viéc sir dung RECC-KN ¢6 thé giup giam chi phi san xut 1 tdn xi mang tir 6 dén 19%.

Tiur khéa. Cudng do chiu nén, phu gia, RFCC, xi mang, xtc tc da qua st dung.

RESIDUE FLUID CATALYTIC CRACKING (RFCC) AS AN ALTERNATIVE
ADDITIVE IN CEMENT PRODUCTION: A PRELIMINARY EVALUATION

Abstract. In the upcoming time, there are many refineries that are under operation in Vietnam. As a result,
a large amount of spent-RFCC catalyst will be discharged, and this will be a challenge for the environmental
management. Our study aims at evaluating the reusability of non-grinded RFCC (RFCC-KN) as an additive
for the different types of cement (OPC, PBC30, PBC40 and PCB50) manufacturing in Vietnam. The results
show that RFCC-KN had the same physicochemical properties as fly ash — an additive widely used in
current cement production. RFCC-KN was able to mix with cement at different mass ratios to produce
many types of cement. OPC cement was mixed with RFCC-KN at a mass ratio up to 30% to make PCB40.
For PCBs, the ratios of RFCC-KN in PCB50 and PCB30 were 20 and 10%, respectively. In comparison
with clinker, the use of RFCC-KN as an additive in cement production could reduce cost in the range of 6
- 19%.

Keywords. Compressive strength, supplementary, RFCC, cement, spent catalyst.

1 MO DAU

Véi mong mudn tu chii vé nang lugng va giam ty trong kinh té dua vao viéc xuit khau nguyén liéu
thd nhu dau mo, Viét Nam da cip phép dau tu cho nhiéu nha may loc dau trai dai trén lanh thd. Tuy nhién,
ca nudc mai chi co nha may loc hoa dau Binh Son dang hoat dong 6n dinh v&i cong suat trén 10.000.000
tri¢u thung dau/nam. Trong qua trinh hoat dong mot luong chat thai ran cong nghiép dang ké bi thai ra va
yéu cau phai c6 giai phap xir Iy va quan 1y thich hop. Trong s6 d6 c6 xuc tac FCC bj mat hoat tinh (hay con
goi la xtic tac qua su dung- goi tit 1a “RFCC”) hang nam dugc thai ra nhiéu nhat. Khi hoat dong 6n dinh,
trung binh m6i ngay nha mdy thai ra tir 15- 20 tan RFCC, tham chi c6 ngay 1én dén 25 tan tuong duong
v4i 6500- 8500 tan RFCC can phai duoc xir Iy hang nam. Hang niam, nha may phai tiéu ton mot phan loi
nhuén kinh doanh cho c6ng tac xir Iy RFCC bang bién phap chon 14p. C6 thé thiy trudce khi nhiéu nha may
loc dau di vao hoat dong, vi du nhu nha méay loc dau Nghi Son du kién s& di vao hoat dong trong nim 2018
v6i cong suat gip 3 1an nha may loc dau Binh Son [6], lugng RFCC thai bo sé rat 16n, doi hoi chi phi cao
dé xur Iy theo quy dinh.

Hién nay, viéc tai sir dung RFCC dé dugc trién khai thwong mai hoa trén thé gii nhu sir dung RECC
nhu nguyén lidu san xut xi mang tai nha may Boral (Uc), Holcim (My) [3], va day 1a ing dung pho bién
nhit cia RFCC. Tai Oman, RFCC thai ra tai nha may loc diu Sohar Refinery c6 kich thudc rat min duoc
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tron sdng 1am phu gia khoang trong san xuat xi ming voi ti 1& phdi tron 0,5-5% khdi lugng va phdi tron
nay dung dé san xudt gach dat sét nung; trong khi d6, RFCC tir nha may Mina Al-Fahal c6 kich thugc hat
16n hon 2 mm duoc thir nghiém sir dung nhu ¢t liéu tho [9].

Tai Viét Nam, ciing c6 nhimng d¢é tai nghién ctru lién quan dén dén viéc tai st dung RFCC tir nha may
Binh Son nham giup tiét kiém phan kinh phi xir Iy moi truong ciing nhu tin dung lai ngudn nguyén liéu.
Dé tai B6 Khoa hoc Cong nghé (ma sé 11395/2015) [21] tap trung vao quy trinh khoi phuc hoat tinh xuc
tac RFCC thai sir dung cho cac qua trinh cracking dau nhon thai, tuy nhién chi dung ¢ quy mé nho chwa
phat trién thanh .cong ngh¢. Hay dé tai hop tac gitra truong Dai hoc Hué va Cong ty CP Co-Pién-Moi truong
Lilama phat trién quy trinh san xuét gach khong nung, tuy nhién san pham khong tiéu thy duge [4], [11].
Nha may ciing d cap kinh phi cho Vién Dau khi nghién ctru kha ning str dung chét xtic tic RFCC da qua
giai doan nghién (RFCC-N) lam phuy gia xi mang véi ti 18 phdi tron 18n téi 15% xuc tic RFCC. Két qua
dugc danh gia rt kha quan khi gia tri cudng do chiu nén ctia hdn hop giita RECC dugc nghién min va xi
ming OPC cao hon gié tri cudng d6 chiu nén cua mau tréng, dat dugc cuong do chiu nén theo ti€u chuén,
va kha ndng chiu nén cua mau vita c6 xu hudng tang khi tang ham luong RFCC da nghién (tuy nhién khong
qua 15%) [12]. Dé tiét kiém chi phi, can danh gia thém cach tan dung RFCC khong nghién trudc (RFCC-
KN) vao qué trinh san xuat xi méng. Bén canh d6 dé tai cua Nguyen Thi Cham [12] chi m&i quan tim dén
anh huong cia RFCC da nghién véi xi mang OPC véi ty 1¢ phoi tron nho hon 15% nén can nghién ciru
thém su anh huong ciia RFCC-KN véi xi mang OPC vdi ty 16 phdi tron > 15%, va danh gia kha nang phdi
tron xuc tac RECC-KN véi cac loai xi ming PCB dé san xuat xi mang. Pay 1a hudng di dau tién & Viét
Nam. Nghién ctru danh gia kha ning stir dung RECC- KN 14 chét phu gia trong xi mang dugc thuc hién theo
khung nghién ctru nhu Hinh 1.

Danh gia kha nang phdi
tron RFCC-KN déi véi
cac loai xi mang PCB

4 4

Panh gia so bo hiéu qua kinh té khi sir dung RFCC-KN lam
phu gia trong san xuit xi ming

Panh gia kha nang phdi tron
RFCC-KN vao xi mang OPC

Hinh 1. Khung nghién ctru danh gia kha ning sir dung RFCC-KN la chét phuy gia xi ming

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

D¢ giai quyét duoc céc ni dung trén, nhém nghién ciru da tién hanh cac thuc nghiém voi cac vat ligu
thi nghiém va phuong phap dugc trinh bay trong phan nay.

2.1 Vit liéu nghién ciru
C4c vat liéu duoc sir dung bao gdom xi méng (OPC, PBC50, PCB40 va PCB30) va phu gia (RFCC va

tro bay). Trong d6 tro bay duogc sir dung 1a ddi tugng so sanh vi vat liéu thai nay dang dwoc sir dung 1am
chat phu gia san xuat xi ming.

2.1.1 Xi mang:

Cac loai xi mang sau dugc sir dung trong qua trinh nghién ctru:

- Xi miang OPC dugc san xuat tir qua trinh nghién clinke xi mang Fico-Tay Ninh v&i 4% thach cao.
Cuong do chiu nén cta xi mang OPC st dung trong thi nghiém dat theo tiéu chudn TCVN 2682-2009 danh
cho xi mang PC50.

- Xi ming PCB50, PCB40 dang dugc san xut va thuong mai hod tai nha méay xi ming Fico-Nha Bé
va PCB30 dang dugc san xuit tai nha may Fico-Binh Duong. Tinh chat cta cac loai xi ming dat theo tiéu
chuén TCVN 6260-2009.
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2.1.2 RFCC:

Hién nay, duy nhit c6 nha may loc dau Binh Son d3 di vao hoat dong va lugng RFCC thai ra hang
ngay ciing 6n dinh. Theo yéu ciu co ban cua tan dung chat thai cdng nghiép, chat thai céng nghiép khdng
nguy hai méi ¢ thé duoc phép sir dung. Va theo gidy phép ding ky quan Iy ngudn thai, RFCC thai ra tai
phan xuong Craking (nhu hinh 2a) phai duoc dot céc ¢ nhiét d6 1200°C dé loai bo hoan toan chat hitu co
truge khi dugc thai bo hoan toan. Vi thé, RFCC da trai qua giai doan ddt chay carbon (nhu hinh 2b) duoc
str dung trong nghién ctru nay.

(b)
Hinh 2. Bot RFCC tir nha méay loc dau Binh Son dugc sir dung trong nghién ciru
(a) sau khi cracking, (b) sau khi dét chay carbon

2.1.3 Tro bay:

Tro bay dugc sir dung dé so sanh lay tir nha méy nhiét dién Duyén Hai 3 (Hinh 3). Tro bay nay c6 mau
vang dam. Theo thong tin tr nha may Fico-Nha Be, tro bay tir nha may nhi¢t di¢n Duyén Hai 3 hoan toan
phu hop dé lam phu gia cho qua trinh san xuat xi mang Portland hon hop.

Hinh 3. Bot tro bay sir dung trong san xuat xi mang tai nha méy Fico - Nha Bé — Tro bay Duyén Hai 3
sir dung trong nghién ctu
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2.2 Phwong phap nghién ciu
2.2.1 Phan tich céc tinh chat vat Iy va hoa hoc ciia RFCC-KN va so sanh véi tro bay:

D¢ danh gia kha ning (ing dung RFCC-KN tir nha may loc dau Binh Son lam phu gia cho xi ming,
cac mau RFCC-KN duoc gui den phong thi nghiém nha mdy xi mang Fico dé phan tich thanh phan hoa hoc
theo TCVN 141:1998 va thanh phan hat theo TCVN 7572-2:2006. Két qua s€ duoc so sénh vai két qua
phan tich doi vai phu gia tro bay ctia nha may nhiét dién Duyén Hai. Thanh phan hod hoc cua tro bay ciing
dugc phan tich theo TCVN 141:1998.

2.2.2 Phwong phdp diic mdu xi mdng va phdn tich cwong dg chiu nén ciia mau:

Viéc nghién ctru anh huong cia RFCC-KN dén cudng d6 chiu nén cua cac loai xi mang duoc thuc
hién theo so d6 Hinh 4.

g vai RFCC (b) Pic miu vita x (¢) Do cuing 40
KN ¢ cgac ti 1¢ khoi |j‘> mang ¢ sut dung |j‘> chiu nén va danh gia
luong khac nhau RFCC-KN két qua

Hinh 4. Céc budc tién hanh dé danh gia anh huong cua RFCC-KN khi phéi tron véi céc loai xi ming

a. Phdi tron cac loai xi mang v6i RFCC-KN

Theo nghién ctru ctia Nguyén Thi Cham [12], kha nang chiu nén cé xu huéng ting khi ting ham luong
RFCC di nghién nhung chi méi dimg ¢ 18 15%, vi thé cac thi nghiém ddi vé6i loai xi mang OPC véi ty 1é
thay thé xi ming bang RFCC-KN dugc thuc hién ¢ cac ty 18 0%, 10%, 15%, 20%, 25%, va 30% (theo khdi
lugng).

Theo tiéu chuan TCVN 6260:2009 danh cho xi ming Portland hén hop, tong lugng phu gia khoang
(khong ké thach cao) khong duoc 16n hon 40%, vi thé tuy theo loai xi ming PCB thi ty 1¢ phdi tron RECC-
KN trong thuc nghiém thay doi cu thé nhu sau:

- PCB30: ty 1é thay thé RECC-KN dugc thyc hién & cac ti 18 0%, 10%, 15%, va 20%.

- PCBA40: ty 1é thay thé RECC-KN duoc thyc hién & cac ti 18 0%, 15%, 20%, va 25%.

- PCBS50: ty 1é thay thé RECC-KN dugc thuc hién & céc ti 18 0%, 15%, 20%, 30%, va 40%

(Ty1é phéi tron dbi voi cac loai PCB khac nhau nhu trén duge chon theo sy tu van cua phong Quan
ly Chét luong ctia nha may xi mang Fico-Nha Bé dé tiét kiém thoi gian va chi phi lam thyc nghiém)

b. Plic mau vita xi mang da phdi tron

Ban d4u, mau dugc dic so bd theo phwong phap TCVN 6016-2011 (Hinh 5) véi ty 1& phéi tron voi
RFCC-KN 14 20% va 30%. Két qua ban diu cho thdy miu sau khi duc xong khé nhanh, 1y do 1a RFCC la
vat liéu rat hau nudc. Do d6, hon hop vita thu dugc kho va kho d6 khudn. Mau sau khi thao khudén khong
dugc bang phing va gy sai s6 16n cho két qua kiém tra cuong d6 nén. Pé dam bao do chinh xéac cao hon,
phuong phap test mau theo ASTMC109/C109M-16A duogc lua chon thay thé cho phuong TCVN6016- 2011
va déy cting la phuong phap dac mau da duoc sir dung trong nghién ctru trude. Voi phuong phap dac mau
theo ATSM, d9 chay cila cac mau déu dong nhat. Mau dé d6 khuén va bé mit lang hon so véi mau dac so
bd (Hinh 6a). Do chay dugc duy tri sudt qua trinh thuc nghiém 1a 160mm nhu hinh 6b.

Hinh 5. Mau so bo khi d khudn va thao khuén theo TCVN6016-2011
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(@)

Hinh 6. Mau duc theo ASTM C109:99
(a) Do chay cua vira (d ~ 160mm) (b) Mau sau khi thao khuon

¢. Kiém tra cuong do chiu nén cua cac mau duc

Céac mau sau khi duc dugc bao dudng ¢ céc khoang thoi gian 3 ngay va 28 ngay. Di véi mdi ti 16 &
céc thoi gian dudng mau khéac nhau, ¢6 4 mau dugc chuan bi tuong ing va dugc do cuong do chiu nén cia
mau bang cac thiét bi chuyén dung tai nha may xi miang Fico-Nha Be.

Két qua do s& dugc danh gia dya vao so sanh véi mau déi ching (mau 0%) bang phuong phap phan
tich thong ké 95% LSD (sir dung phan mém Stratgraphics). Ngoai ra, két qua do s& duoc so sanh véi tro
bay thu thap duoc tir nhitng thuc nghiém ctaa nha may xi mang Fico-Nha Beé.

2.2.3 So sanh chi phi san xudt so bé

Viéc danh gia tinh kinh té chi dimng lai & muac so bd bang cach so sanh chi phi vat liéu khi thay thé
RFCC-KN cho céc chat phu gia khac hoic thay thé clinker trong san xuat cac loai xi ming thwong pham
hién c6 cia nha may xi ming Fico- Nha Bé, gém : Xi ming x4 (PCB50) va xi ming bao (PCB40).

Co sé tinh toan chi phi dya vao gia nguyén lidu theo “Dinh mic san xuat 2016 do phong Ké hoach
Vit tu ctia nha may Xi ming Fico - Nha Bé lap vao ngay 01/12/2015 [13], cu thé nhu trinh bay trong bang 1.

Bang 1. Gia thanh céc vat liéu sir dung dé san xuat xi mang”

Nguyén liéu rin
Gia thanh Clinker Thach cao Dad voi Puzolan
(VND/ td’n) 1.054.073 672.727 210.000 140.000

Déi véi RFCC-KN, day 1a chét thai cdng nghiép khéng nguy hai chwa dugc thuong mai hoa nén gia
thanh hién tai 1a 0 dong. Bén canh dé néu viéc tan dung RFCC-KN thanh cong, nha may c6 thé c6 thém
kinh phi dugc chi tra tir nha may loc dau. Tuy nhién danh gia nay khong bao gdm khoan thu thém nay vi
chua c6 s6 liéu.

3 KET QUA VA THAO LUAN

3.1 Thanh phén, tinh chét ciia xic tic RFCC-KN ciia nha may Loc diu Binh Son va tro bay
Duyén Hai

3.1.1 Thanh phan hat ciia RFCC-KN:

“ Ngudn: Phong Ké& hoach Vit tu- Nha may Fico, Nha Bé [13]
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Bang 3 thé hién két qua phan tich thanh phan hat ty nhién cia RFCC-KN theo phuong phap thir TCVN
7572-2:2006. Két qua cho thay riang khdng cd hat nao Ién hon kich thudc 0,075mm, pha hop véi d6 min
theo tiéu chuan cho phép cua xi ming Portland theo TCVN 2682-2009 véi quy dinh phan con lai trén sang
kich thugc 16 0,09 mm khong I6n hon 10%. Bén canh d6, d6 am cia RFCC-KN thap hon 1%, nho hon do
am cho phép cua phu gia tro bay dugc str dung trong xi mang theo TCVN 10302-2014.

V6i két qua vé thanh phan hat, d6 4 am cho thiy rang RECC- KN ctia nha may loc dau Binh Son c¢6 kha
nang phdi tron voi xi miang ma khong can qua giai doan gia cong say am hay nghién.

Bdng 2. Thanh phan hat cia RFCC-KN thai tir nha may loc dau Binh Son

Chi tiéu Két qui Phwong phdp thir
Thanh phan hat (luong lot sang qua cac c& sang TCVN 7572-2: 2006
mit vudng) (%)
0,600 mm 100 %
0,300 mm 100 %
0,075 mm 100 %
D6 4m (%) <1,00 TCVN 7572-7: 2006

Nguon: Két qua phan tich mdu duwoc thyc hién tai phong thi nghiém trong diém dwong bé 111, Tp. HCM

3.1.2 Thanh phdn héa hoc ciia RFCC-KN:

Két qua phan tich thu dugc (bang 4) cho thiy, RFCC-KN thai ra tir nha may loc diu Binh Son chi yéu
chira SiO;, Al,Os, Fe20s (chiem trén 92,37%), cao hon ham lugng tong SiO,, Al,Os, Fe,Os (chieém trén
78,24%) cua tro bay Duyén Hai 3.

Bang 3. Thanh phan hoé hoc caa RFCC-KN, tro bay Duyén Hai 3 (% khéi lugng), theo tiéu chuan TCVN 141:1998

Chi tiéu Thanh phén héa hoc (%)

) CKT | SOs | MKN | AlOs | Fe:05 | CaO | MgO | SiO: | CaOu
Mau

Trobay | cg76 | 013 | 428 | 2376 | 12,02 | 078 | 044 | 4246 | 0,02
Duyén Hidi 3

RFCC-KN | 59,08 | - | 418 | 475 | 065 | 0379 | 119 | 4422 | -

Ghi chl: “— “ khong phat hién

3.1.3 Tinh déc hai:

Mot yéu té quan trong cua viéc tan dung lai chat thai cong nghiép lam phu gia xi mang 1a phai dam
bao vé tiéu chi hoat dong phéng xa tu nhién. Theo Nguy&n Thi Ngoc Cham va cac cong su, RFCC cua nha
may loc dau Binh Son c¢6 hoat tinh phdng xa (Aer = 331, 3 Barkg) thip hon muc tiéu chuan quy dinh (370
Ba/kg, theo TCVN 10302-2014). Ciing theo tac gia ndy, néu danh gia cho 100% chét xuc tac RFCC khi st
dung 40% lam phu gia cho xi méang (ham luong phu gia t6i da cho phép theo TCVN 6260:2009), thi ndng
d6 céc kim loai nang van niam trong ngudng cho phép theo QCVN 07:2009/BTNMT.

3.2 Két qua thuc nghiém cwong d9 ciia cwong df ciia hdn hop vira RFCC-KN va so sanh véi tro
bay Duyén Hai 3

Két qua do cudng do chiu nén cia cac mau & thoi gian gian dudng 3 ngay va 28 ngay dugc thé hién
trong hinh 7.

3.2.1 Xi mang OPC:
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C6 thé thay cuong do chiu nén ddi vai cac mau dudng 3 ngay giam khi gia ting ty 18 phdi tron RFCC-
KN (Hinh 7 (a)). Phan tich thong ké 95% LSD cho thiy cAc gié tri & céc ti 1é phdi tron déu khac nhau dang
ké (P<0.05).

Dbi v6i cac mau dudng 28 ngay, kha nang chiu nén gia tang tir 2 dén 3 1an so v6i mau du:orng 3 ngay.
Hlnh 7 (a) cho thay khi tang ty 1¢ phdi tron RFCC-KN dén 15% thi cudng do chiu nén c6 su gia ting so voi
mau ddi chimg. O ti 16 ph01 tron 20%, méc du cuong do chiu nén giam so voi ti 1¢ 10 va 15% nhung van
twong duong véi mau ddi ching. Khi gia ting dén 25% va 30% cudng do chiu nén giam dang ké so véi
mau ddi ching.

Khi so sanh véi TCVN 6260:2009 vé xi ming Portland hdn hop, tat ca mau c6 RECC-KN tron véi xi
mang OPC theo cac ty 1¢ kh01 luong déu dat tiéu chuan. Cy thé, mau chira RECC dudi 20% dat tiéu chuan
danh cho xi miang PCB50, mau chira 25 va 30% RFCC thi dat tiéu chuan danh cho xi mang PCB 40.

3.2.2 Cac logi xi mang PCB:

Nhin chung dbi voi tat ca cac loai xi mang PCB, sau 3 ngéy dudng mau thu duoc c6 cudng do chiu
nén giam khi gia tang ti I¢ khbi luong RFCC-KN phdi tron, céc gia tri déu khéc biét déang ké vé mat thong
ké (Hinh 7 (b), (c) va (d)). Cac két qua thu thap dugce dbi véi phu gia tro bay ciing thé hién dic dlem nay.
Sau 3 ngay dudng, cuong do chiu nén ddi véi mau cé str dung phu gia tro bay cao hon so véi mau co sir
dung RFCC-KN (Phu luc 1).

Trong trudng hop dudng sau 28 ngay, cuong do chiu nén gia tang tur 1,5 dén 2 1an so voi dudng 3
ngdy, va su thay doi khi thay dbi ti 16 khoi lvong RFCC-KN ph01 tron c6 su khac nhau & cac loai PCB.

Déi v6i PCB30, kha nang chiu nén ctia mau 28 ngay khi phdi tron RFCC-KN & ty 1¢ 10% cao hon so
v6i mau chudn, tuy nhién dén ti 16 16n hon 15% thi giam thap hon so v6i mau chuan (khac biét dang ké vé
thong ké theo phwong phap 95% LSD voi P<0.05) (Hinh 7 (b)). Khi so sanh véi cac s6 lidu tro bay thu
duoc (Phu luc 1a) cuong do chiu nén sau 28 ngay dudng khi sir dung RFCC-KN lam phu gia c6 gia tri cao
hon ¢ céc ty 1€ tuong ung.

Déi véi PCB40, nhin chung kha nang chiu nén cua mau vira ¢6 xu thé giam khi tang ty 18 ph01 tron
RFCC-KN (Hinh 7 (c)). So v&i méu st dung tro bay so v&i mau d6i chimg kha nang chiu nén ciia mau c6
st dung RFCC giadm it hon (phu luc 1).

Dbi véi PCB50, cudng do chiu nén sau 28 ngay dudng cao so voi mau chudn & cac mau phdi tron dén
ti 1¢ 20% (P<0.05)_ (Hinh 7 (d)). So véi cac két qua st dung tro bay, c6 sy khac biét rd rét khi cuong do
nén 28 ngiy clia mau chira RECC déu 16n hon & tat ca cac ty 1¢ twong tng (Phu lucl).

So sanh gitra cac loai PCB khi phdi tron v6i RFCC-KN, ta nhén thy rang cudng d6 chiu nén 28 ngay
ciia mau PCB30 véi 10% RFCC-KN va cudng do chiu nén 28 ngiy ciia PCB50 véi 15% RFCC-KN cao
hon mau chuan. Trong khi d6, cuong do chiu nén 28 ngiy ciia mau PCB40 vé6i 15% RFCC-KN thap hon
so voi mau chudn. Nguyén nhan c6 sy khac biét nay 1a do nha may xi ming Fico- Nha Bé dang st dung
cac phu gia hod hoc: Phu gia SES ciia GRACE va GM1189 ciia Phan Ha Gia [13] nham gitp ting cuong
d6 va giam thoi gian ninh két cho xi mang PCB40. Xi mang c6 su dung cac loai phu gia nay yéu cau it
nudc nhung RECC-KN c6 tinh hiit nwéc manh, nén mau vira thu duge ctia cac mau PCB40 khi ¢6 phdi tron
RFCC-KN khé hon miu chuén. Vi thé, cudng d6 chiu nén khi ting ty 16 phdi tron RFCC-KN giam hon so
v&i mau chuan.
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Hinh 7: Cuong d¢ chiu nén cua hén hop xi mang va RFCC véi cac ti léphéi tron RFCC khac

nhau & cdc thoi gian dudng 3 ngay va 28 ngay
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3.3 Phin tich so bd tinh kinh té

V6i gia thanh nguyén lidu san xuét xi mang trong phan 2.4, va ti 1¢ cap phdi ddi voi cac loai xi ming
duoc cung cap bdi phong Quan 1y Chat lugng cua nha may xi mang Fico- Nha Be, gia thanh so b trén 1
tan xi mang san xuat dugc xac dinh trong bang 5.

Bdng 4. Ti 1& cap phdi cac loai xi miang (XM) va gia thanh san xuét so bo tinh theo nguyén vat li¢u

Ti 1¢ cap phoi RFCC- -
(% theo khoi lugng) KN Gia thanh Ghi chd
Clinker | Thgchcao | Pavéi | Puzolan | (kg/tan XM) (a7 1an XM)
Xi mang xa (PCB50)
86 5 18 72 00 953.999 Mau tring
PCB 50 tir Xi
96 4 0 0 200 865.682 mine OPC
68.8 5 18 72 200 772.699 RFCC-KN thay
thé clinker
Xi méang bao (PCB40)
75 45 0 205 0 849 527 Mau tring
PCB 40 tir Xi
96 4 0 0 300 799.092 ing OPC
63,75 45 0 20,5 150 730.944 RFCC-KN thay
thé clinker

So v6i cap phdi dang sir dung dé san xuat xi ming x4 va xi ming bao tai nha may, cAp phdi san xuét
xi mang thuong pham tir xi mang OPC thu dugc tir nghién ctru ndy c6 ty 18 clinker cao hon. Tuy nhién gia
thanh san xut xi ming xa ciing nhu xi ming bao khi sir dung RFCC-KN phdi tron tryc tiép v6i xi miang
OPC van thip hon gia thanh san xudt hién tai ciia nha may. Chi phi san xuét tiét kiém duoc khoang 9% dbi
voi PCBSO0 va 6% dbi véi PCB40.

Khi sir dung RFCC-KN dé thay thé clinker trong qua trinh san xuit xi ming, gia thanh san xuét xi
méng xa va xi mang bao thap hon rat nhidu so véi gia thanh san xuét theo cip phdi truyén thong. Chi phi
san xudt tiét kiém dugc khoang 19% dbi v6i xi mang PCB50 va 13.96% PCB40.

4 KET LUAN

Két qua nghién cau cho thiy xuc tac da qua str dung ctia nha may loc dau Binh Son “RFCC” ¢6 kha
ning dugc tan dung vao qua trinh san xuit xi mang ma khong yéu cau phai nghién RECC truge khi sir
dung. Tuy theo nhu ciu st dung, RFCC-KN ¢ thé duoc phdi tron vai nhiéu ty 16 khac nhau dé san xuét ra
nhiéu loai xi ming. Theo két qua thu dugc tir cac thi nghiém cho thay dbi véi xi mang OPC ti 18 phéi tron
c6 thé 1én dén 30% dén tao ra PCB40. Can thém nhiing danh gia d6i véi OPC & muc ti 1é phéi tron RFCC
I6n hon 30% nham gia ting su thay thé trong san xuat PCB40 va PCB30. Con dbi vai cac loai xi ming
PCB, ti 1& thay thé cia RFCC-KN 14 20% va 10% twong tng voi PCB50 va PCB30. So véi tro bay, RFCC-
KN thé hién kha ning t6t hon vé cuong d6 chiu nén cho san pham thu dwoc. Va viéc st dung RFCC-KN
c6 thé gidp giam chi phi san xuat 1 tin xi méing tir 6-9% hoic 13.96- 19% tuy theo loai xi ming yéu cau.

Tom lai, RFCC-KN co thé dwoc st dung cho viéc san XUt bé tong xi mang vi gia thanh re, d6 min va
cudng d6 mau vira thu dugc dat yéu cau. Bén canh tro bay dang dugc sir dung phd bién, RFCC ¢ tiém
nang la phu gia khoang chat lugng tét cho san xut cac loai xi mang khac nhau va c6 tiém niang dugc st
dung trong viéc san xuat c4c loai bé tdng c6 sir dung xi méng. Viéc phat trién cuong do mudn caa hdn hop
vita xi mang ¢ 28 ngay cho thay tiém ning nghién ciru sdu hon viéc sir dung RFCC lam phu gia cho viéc
san xuat xi mang bén sulfat.
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LOI CAM ON

Nghién ciru duoc thuc hién dudi sy hd tro vé tai chinh ciia quy nghién ctiu khoa hoc, truong Pai hoc

Cong nghiép Thanh phd H6 Chi Minh theo Dé tai ma s6 171.4011- Hop dong s6 36/HD-DHCN. Chiing toi
Xin cam on truong Dai hoc CoNg nghiép Thanh phd HO Chi Minh di cap kinh phi cho viéc thyc hién dé tai
va cong ty xi ming Fico-Nha Bé di hd tro vé mit ki thuat cho nghién ciu. Bén canh d6, xin chan thanh
cam on nhiing chuyén gia, dong nghiép di hd tro va dong gop y kién quy gia trong qua trinh thyc hién
nghién ctu nay.
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