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Tém tit — Cracking xuc tac tang sbi lién tuc (RFCC) déng mot vai trd quan trong trong cong
nghiép dau khi. Nghién ctru nay sir dung xtic tac thai RECC dugc xir 1y nhiét bé mat & 800 d6 C trong 1
gio nhu phu gia khoang hoat tinh thay thé cho xi mang. Ham luong RFCC sir dung lan lugt 10 dén 50%
theo khdi lugng trong xi mang. Két qua cho thay, véi ham lugng RFCC sir dung dén 50% thay thé cho
xi ming thi d6 sut ctia hdn hop bé tong giam dén 30%. Thoi gian ninh két cia hdn hop bé tong dung
RFCC c6 xu huéng kéo dai thoi gian bit dau ninh két khoang 50 phut va két thic ninh két kéo dai hon
dén 80 phut. Do d6, bé tong RFCC c6 kha nang thi cong va hoan thién kéo dai hon, tao diéu kién cho
viéc trién khai thi cong tai cac cong trinh ¢6 dién tich 16n ¢6 nhiéu thoi gian dé hoan thién.

Tir khoa — Hoat tinh, d0 sut, thoi gian ninh két, bé tong.

Abstract — Residue Fluid Catalytic Cracking (RFCC) plays an important role in the petroleum
industry. In this research, the used RFCC waste catalyst surface treated at 800°C for 1 hour as an active
mineral additive to replace cement. The RFCC content used was 10 to 50% by weight in cement. The
results showed that with RFCC content used up to 50% to replace cement, the slump of concrete
mixture was reduced by 30%. The setting time of concrete mixtures using RFCC tends to be longer,
with the initial setting time being about 50 minutes and the final setting time being longer, up to 80
minutes, respectively. Therefore, concrete with RFCC has a longer workability and finishing time,
facilitating the implementation of construction in large-scale projects that require a long time to apply in

construction.

Keywords — Activity, slump, setting time, concrete.

1. Gi6i thiéu sw cin thiét

Dinh huéng cho nganh dau khi, trong linh
vuc ché bién dau khi 1a phat trién linh vuc ché
bién dau khi dé dap ng nhu cau trong nudc,
huéng téi muyc tiéu xudt khau; tich hop loc dau
v6i hoa dau, hoa chat dé nang cao gia tri gia tang
san pham dau khi; nghién ctru thye hién viée dau
tu cai tién/ning cdp san pham phat trién san
pham méi; duy tri van hanh 6n dinh, an toan cac
nha may loc dau, diu tr nang cip, mo rong cac
nha may loc dau hién hitu; nghién ctru dau tu cac
du 4an hoa dau/hoa chat méi gan véi cac trung tim
ché bién dau khi; nghién ctru san xuat hydro, san
xuit ning lugng tai tao tich hop véi nha may loc
hoa dau, héa chat, phan bon, st dung lam nhién
liéu cho pin nhién li€u, dinh huéng hoan thi¢n
chudi gia trj hydro khau sau. Tuy nhién linh vuc
ché bién dau khi 1a mét linh vic dong gop chinh
vao phat thai khi nha kinh thong qua viéc khai
thac, san xuét va tiéu thu nhién liéu hoa thach.
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Tac dong cia bién doi khi hau ddi véi linh vyc
dau khi la rat 16n bao gdm nhiét do ting, mo hinh
thoi tiét thay ddi va muc nudc bién dang cao gay
ra rii ro cho co s& ha ting, hoat dong va chudi
cung mg. Do do, linh vuc nay dong mét vai tro
quan trong trong vi¢c thuc day cac giai phap giam
thiéu tac dong cuia bién d6i khi hau [1-2].

2. Co s 1y thuyét va cac nghién ciru truée
2.1. Co sé Iy thuyét

Cracking xtic tic tang s6i lién tuc (RFCC)
dong mot vai tro quan trong trong cac hé thong
loc dau hién dai nhdm chuyén d6i hdn hop phtic
tap ctia hydrocacbon ning, chit lwong thap thanh
cac san phém chét lugng cao, trong lugng nhe.
Quaé trinh crackinh dya trén nguyén liéu tho 1a
dau thd, dugc dun nong dén nhiét d6 cao va tiép
xuic voi chat xic tic va hoi nudc. Hién nay céc
nha may loc dau trén thé gisi, dang déi mat véi
viéc tim phwong 4n xir 1y cac chit thai trong cong
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nghé san xuat sao cho vira dam bao an toan moi
truong vira tiét kiém chi phi. Trén thuc té, chi co
mot phan rét it xac tac RFCC da qua str dung van
con nhiéu tinh chat t6t dé tai st dung lai cing
muc dich, con lai da sé xuc tic RFCC dugc thai
ra ngoai moi truong, tuy nhién khong c6 con s6
thong ké cu thé vé lugng xitic tic RFCC duogc tai
ché lam vat liéu khac hay luong xuc tac RFCC
hoan toan khong c6 bién phap xir 1y [3-4].

Antiohos S. K. va cong sy [5] da nghién clru
tai sir dung chat xuc tac da qua st dung RFCC tir
cac nha may loc dau cracking lam vat liéu thay
thé cho xi ming. Nghién clru da danh gia nhiing
thanh twu cong nghé tién tién va sy ting trudng
lién tuc cta nén kinh té da khién viéc xu 1y, tai
ché va tai sir dung cac san pham phu cong nghiép
tr¢ thanh mét thach thirc nghi€ém trong. viéc su
dung RFCC lam phu gia khoang trong xi mang la
kha thi cac ngudn chét thai rin nhu RFCC duoi
dang cac silic dang thuy tinh s& 13 ngudn cung
cap on dinh cho nganh xdy dung, dam bao bén
viing cho méi truong.

Kae-Long Lin va cong sy [6] da nghién ctru
tai ché chét xic tic RFCC da qua st dung va bun
thai tir nganh cong nghiép dé thay thé nguyén liu
thd trong qua trinh san xuét clinker xi ming
Portland. Nghién ciru nay da thyc nghiém, danh
gia tinh kha thi cua viéc sir dung bun da voi thai,
bun d4 thai, bun oxit sit va chét xtc tic RFCC da
qua st dung 1am nguyén liéu thd trong san xuét xi
ming sinh thai. Két qua thuc nghiém cho thay xi
ming sinh thai dugc phat trién véi 4% chét xuc
tac RFCC da qua stir dung c6 dac tinh cuong do
nén twong ty nhu hd xi ming OPC.

Pao Thi Thanh Xuan va cdng su tai [7-8];
Nguyén Phi Hung [9] di nghién ctu cac dic
trung cua xuc tac thai RFCC cua nha may Dung

Quét trong linh vyuc vat ligu xay dung. Cac thanh
phan RECC rin loai hat min duoc pha tron vao xi
mang va danh gia kha nang phan ng. Nghién
ctru da danh gia kha nang tiéu thu xuc tic RFCC
thai 16n nhit va hiéu qua xu ly chat thai rn 1a st
dung 1am nguyén liéu dau vao cho cac nha may
san xuat xi mang, tlep theo la phu gia hoat tinh
puzolan dé san xudt ra cac loai phu gia hay ph01
tron san xudt bé tong va gach khong nung, c6 thé
str dung thay dét sét dé san xuét gach nung.

Viéc nghién ctru va thuc day tai sir dung cac
ngudn chét thai trong cong nghiép ché bién dau
khi, dic biét trong linh vuc xtc tac s& gop phan
tao ra san phém mdi, than thién véi moi trudng
va tham gia vao nén kinh té tudn hoan cua qubc
gia. Nghién ciru nay st dung xuc tac thai RFCC
nhu loai phu gia khoang thay thé cho xi ming
nham danh gia anh huéng dén kha niang lam viéc
ctia hon hop bé tong trong cac cong trinh xay
dung.

2.2. Vai tro cuia xuc tic RFCC

Viét Nam trong tuong lai ciing khéng nam
ngoai xu hudng thé gisi véi viée két hop loc va
hoa dau trong mot nha may dé tang loi nhuan véi
xu thé ting dan huéng san xuit cac san pham hoa
dau, duoc san xuét bang céng nghé hién dai, tién
tién, cha trong dén héa dau tir khi thién nhién.
Viéc phat trién cong nghé loc hoéa dau s& giup
cung cap nang luong cho qua trinh hién dai hoa
dat nudc, tao ra sy phat trién bén ving. Di voi
nganh cong nghiép dau khi noi chung va linh vuc
loc hoéa dau néi riéng, cong nghé xiic tac va hap
phu ¢o6 vai tro cuc ky quan trong, tham gia vao
gin nhu toan b qua trinh san xuat, quyét dinh
chat luong dau ra cia nhién liéu va nguyén liéu
cho san xuét cac san pham hoa dau.

Hinh 1. Tac dpng méi trwong ciia cong nghigp ché bién dau khi
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Cracking xtc tac ting sdi (FCC) va cracking
xUc tac tang sbi lién tuc (RFCC) dong mot vai tro
quan trong trong cac hé thdng loc dau hién dai
nham chuyén d6i hén hop phuc tap cua
hydrocacbon ning, chat luong thap thanh cac san
pham chat lugng cao, trong lugng nhe.

Cracking xuc tac tang s01 (FCC) 1a mot trong
nhing quy trinh chuyén do6i quan trong nhat trong
nha may loc dau, né ciing chiém vi tri rat quan
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trong trong nha may loc dau do loi ich kinh té cua
n6. Qua trinh FCC 1a quy trinh chuyén doi thir
cip duoc st dung trong nganh loc dau dé chuyén
d6i cac thanh phan ning ciia ddu mo thanh nhién
liéu c6 gia tri nhu xang, dau diesel va LPG. Do
d6, cung voi viéc phat trién nganh ché bién dau
khi theo chién luoc ciia qudc gia thi viée str dung
va thai ra s6 lugng 16n chat thai xtic tac sau qua
trinh cracking xtic tac tang soi lién tuc RFCC.
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Hinh 2. Qua trinh cracking xuc tic FCC

Trong cong nghiép loc hoéa dau, xic tac dong
vai tro quan trong, dac biét l1a xuc tac RFCC voi
thanh pha‘in chinh bao gém Si0,, AlLOs, LayOs,
TiO,, CaO gitip cracking cac phan doan dau tho
thanh cac san phém nhu LPG, xang, diesel. Do
dic thu ché d6 van hanh ciia phan xudng cracking
xuc tac t?mg sO1, xuc tac lién tuc dugc tai sinh va
bd sung xuc tac méi dé duy tri d6 chuyén hoa, bu
ddp lugng xtic tic mat mat ciing nhu giam ham
lugng cac kim loai nhiém doc nhu V (Vanadi), Ni
(Niken), Fe (sit) trén xtc tac. Phan nhiéu xuc tac
RFCC thai ra 1a do cac yéu cau nghiém ngit vé ty
1¢ cac san pham dau ra ctia phan xuéng RFCC
chr khong phai do van dé mat hoan toan hay suy
giam hoat tinh cracking. Do vay, xuc tic RFCC
thai hoan toan c6 kha nang Gng dung va cac qua
trinh hoa hoc khac nhu hap thy, hap phy, lam chat
nén, thdm chi 1a qua trinh cracking cac loai
nguyén liéu khac.

2.3. Anh hwéng cia xuc tic thai RFCC
trong cong nghiép dau khi den méi truong

Xu hudng cac nghién ctiru xtic tac lgc hoa
dau trén thé gi6i hién nay dang tap trung vao mot
s6 linh vye nhu: Giam chi phi san xuét thong qua
cai tién cac hé xic tac hién c6 trong cac qué trinh
truyén thong, trong do tap trung chii yéu vio nang
cao do chon loc cua xuc tac, dac biét la do chon

loc ctia cac phan mg 6xy hoa; phat trién cac loai
xuc tac méi cho cac qua trinh ché bién khi thién
nhién (quan tdm cadc mo khi xa bo ¢o6 chi phi khai
thac cao) va than thanh nhién li€u va cac san
pham hoéa dau; xic tic cho cac qua trinh san xuét
nhién liéu thay thé tir sinh khi va cac ngudn rac
thai, sit dung CO, nhu mét ngudn nguyén licu
chtra carbon, san xudt H, 1am nhién lidu va ap
dung cac cong nghé phan tng méi dé ning cao
hi€u qua cua cac qua trinh nhu céng nghé binh
phan ung mang (membrane reactor), cong nghé
phén ng vi dong (microflow reactor).

Dé giai quyét cic van dé nay, viéc nghién
ctru tim kiém vat liéu xtc tic mdi, cong nghé
phan tmg méi, co ché phan tng, ban chat cac tim
hoat dong cling nhu cau tric cua cac chét xuc tac
da khong nging cai tién va tmg dung nhiing
phuong phap, k¥ thuat ngay cang phuc tap va tinh
vi hon. Trén thé gidi va Viét Nam da co nhiéu
nghién cuu tng dung xuc tac FCC thai lam phu
gia cho xi méng, st dung lam xtic tac cho qua
trinh nhiét phan polymer phé thai, rom ra; lam
xuc tac cho qué trinh chuyén héa cao su phé thai
thanh nhién liéu 1éng, cracking dau nhon thai.

- Luong xuc tac FCC st dung trén toan thé

gi6i wéc tinh khoang 840,000 tan/ndm va luong
xuc tac thai tuong duong s€ phai thai ra d¢ phuc
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vu cho cong nghiép dau khi. Xuc tac FCC thai
chu yéu duoc nghién ciru st dung 1am nguyén
liéu tho cho san xuit gach khong nung, bé tong,
vira (thay thé cét, xi mang); thu hdi kim loai (dic
biét 1a dat hiém); s dung lam chét xuc tac cho
qua trinh khac (nhu nhiét phén va khi hoéa nhya
va sinh khéi hodc dé san xuét nhién liéu tong hop)
song chua dugc phat trién rong rai & quy mo cong
nghiép.

2.4. Nhu cdu vé bé tong cho vit ligu xanh

Trén toan thé gidi, 30 (ty tin) bé tong duoc
st dung mdi ndm, bén canh do bén va kha nang
phuc hoi, bé tong ciing 1a vat lidu chinh trong xay
dung vi n6 twong d6i ré va dé san xuét. V4i nhu
cau sir dung dang ngady cang gia ting, viéc tiép
tuc nghién ciru va phat trién bé tong bén vimg 1a
viéc rat can thiét hién nay, dic biét 1a dbi véi
nganh xay dung Viét Nam trong vi¢c tao ra co sé

két cAu ha téng, nha &, d6 thi, quyét dinh dén su
phat trién cua dat nude. Hién nay, xi mang thanh
phan chinh ctia bé tong, thai ra khoang 8% luong
khi thai toan cau, vuot qua tat ca cac vat liéu khac
ngoai trir dau, khi d6t va than da. Cac nudc trén
thé gigi va Viét Nam ciing dang trién khai céc
giai phap dé dat dwoc mirc phat thai rong bang
"0" vao nam 2050 dé ung phé voi bién doi khi
hau, thi ngdy cang c6 nhiéu cai tién vé vat liéu dé
giai quyét lwong khi thai carbon ctia bé tong.

3. Nguyén vat liéu va phwong phap thuc
nghiém

3.1. Nguyén vit liéu

Str dung xi mang PC40 c6 céac chi tiéu ky
thuat khéi luong riéng 3.15 g/em?, khéi luong thé
tich 1a 1,320 kg/m’. Thanh phan xtc tic thai
RFCC c6 cac tinh chat dugc trinh bay trong Bang
1.

Bing 1. Thanh phén héa va tinh chit ciia RFCC

TT Tén chi tiéu DPon vi Két qua Phwong phap thir

1 | Khéi luong riéng Kg/m’® 0.89 TCVN 4030-85
2 | Ty dién tich cm?/g 2950 TCVN4030-85

3 | C& hat trung binh % 27 ASTM C117:95
4 | Ham lugng SiO, % 45.03 TCVN 141:1998
5 | Ham lugng ALO; % 39.54 TCVN 141:1998
6 | Ham lugng Fe,Os % 0.51 TCVN 141:1998
7 | Ham lugng CaO % <0.01 TCVN 141:1998
8 | Ham luong Na,O % 0.32 TCVN 141:1998

Cbt liéu da dugc sur dung trong thuc nghiém
1a da xay dung c6 Dmax 1a 20 mm, c6 khoi lugng
riéng 2.65 g/cm?, khoi lugng thé tich 1.41 kg/m?

Cbt liéu cat dung trong thue nghiém la cat c6
cac chi ti€u co ly la khoi lugng riéng 2.63 g/emy’,
khoi lugng thé tich 1.58 g/cm?, modun dd 16n la
1.82.

3.2. Thanh phan cdp phéi va phwong phdp
thuc nghié¢m

Xuc tac RFCC duge xur ly bang phuong
phap nhiét nham thay d6i kha ning hoat tinh véi
xi mang. RFCC dugc gia nhiét trong 10 nung véi
nhiét d6 cao nhat 1an luot 1a 800 do6 C trong thoi
gian 1 gio.

Bing 2. Thanh phin cip phéi bé tong sir dung RFCC

Cip ph tgyctﬁé Ximing | RFCC P4 Cit Nure

(%) (kg) (kg) (kg) (kg) (kg)
CFO 0 400 0 1120 700 240
CF10 10 360 40 1120 700 240
CF20 20 320 80 1120 700 240
CF30 30 280 120 1120 700 240
CF40 40 240 160 1120 700 240
CF50 50 200 200 1120 700 240

Thanh phan cap phdi bé tong xi mang ding
RFECC dugc thiét ké dya trén thanh phan xi mang
400 kg/ m3 v6i mac thiét ké 30 MPa. Ty 18 nudc -
xi mang dung khao sat thuc nghiém lan luot 1a

0.5-0.7 theo khdi lugng xi mang. Thanh phan
RFCC duogc st dung thay thé thanh phan xi méang
vai ty 1€ 10, 20, 30, 40 va 50% theo khoi lugng xi
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ming. Cac thanh phan cdp phdi bé tong duoc
trinh bay trong Bang 2.

Do sut cua hép hop bé tong duoc xac dinh
theoTiéu chuan Quéc gia TCVN 3105:2022. Thoi
gian bat dau ninh két, két thuc ninh két cua hon
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hop bé téng duoc xac dinh theo tiéu chuan qubc
gia TCVN 9338:2012.

4. Két qua thwe nghiém va danh gia

4.1 Anh huéng ciia 1 I¢ nuéc - xi ming
dén dp déo ciia hon hop bé tong

M Bé tdng ddi chirng
20 W Bé tong dung 10%RFCC

D6 sut (cm)

(6]

0.5

0.55

15
10 I
0.6 0.65 0.7

Ty & Nudc / Xi mang

Hinh 3. Méi quan h¢ giiva ty Ié nwdc - xi ming dén dp sut ciia hén hop bé tong

Két qua thyc nghiém trinh bay hdn hop bé
tong ddi ching CFO c6 d6 sut 1an lugt 1a 5-21 cm
khi ty 1& nuéc - xi ming cia cAp phdi thay dbi tir
0.5 dén 0.7 nhu trén Hinh 1. Thanh phan cap phdi
bé tong dugc thuc nghiém thanh phin FRCC
dugc xur 1y gia nhiét & 800 d C thay thé v6i ham
lwong 10% xi méang cho thdy do sut ciia hdn hop
bé tong co6 dat duoc 3-18 cm voi ty 1€ nude - xi
méng ting dan.

165

Khi d6, cting ty 1& nudc - xi méing thi cac cip
phéi co sir dung RFCC thi 6 déo ctia hdn hop bé
tong giam dan. Do do, viéc xir 1y nhiét cac hat
RFCC ¢ nhiét d9 cao lam tang kha nang hoat tinh
c6 kha ning lam ting d¢ xdp cua RFCC va lam
cho céc hat nay c6 kha nang gitr nudc va tac dong
dén d6 déo ctia hdn hop bé tong xi méng.

o 4.2 Anh hwong ciia 1y I¢ nudc - xi ming
dén thoi gian ninh ket ciia hon hop bé tong

H Bé tdng d6i chirng
160

H Bé téng dung 10%RFCC
155
150
145
140
135

130

Thoi gian bt dau ninh két (phut)

125

0.5 0.55 0.6

0.65 0.7

Ty & Nuwdc / Xi mang

Hinh 4. Anh hwéng ciia ty 16 nwéc - xi mang dén thoi gian bét dau ninh két ciia hon hop bé tong

Thoi gian hén hop bé tong bt diu ninh két
dat duoc 140 phat va tang dan dén 152 phat khi
ty 1€ nudc - xi mang tdng dan nhu trén hinh 2.

Kéy qua cho thay khi ty 1& nudc - xi mang cua czflp
phoi thay doi tir 0.5 dén 0.7 thi thoi gian bat dau
ninh két ctia hon hop bé tong ciing c6 xu hudng
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tang dan. Khi cép phdi bé tong thay thé 10%
RECC di dugc xir 1y nhiét thi thoi gian ninh két
tr 146 phit va ting dan dén 162 phat. Thuc
nghiém trén Hinh 3 trinh bay thoi gian két thuc
ninh két ctia cap phdi bé tong thay thé 10%
RFCC di duogce xtr Iy nhiét kéo dai hon so véi cap
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phdi bé téng d6i chung. Két qua trén cho thiy khi
ty 16 nudc - xi ming cua cip phdi thay doi tir 0.5
dén 0.7 thi thoi gian ninh két ting dan tir 233 phut
dén 250 phit, kéo dai hon khoang 13-15 phut so
v6i cdp phdi dbi ching.

M Bé tdng ddi chirng
M Bé tong dung 10%RFCC

250
245
240
235
230
225
220
21
210
205
200

(8]

Thoi gian két thac ninh két (phut)

0.5 0.55 0.6

0.65 0.7

Ty l1&é Nuwdc / Xi mang
Hinh 5. Anh hwéng ciia ty Ié nwdc - xi mang dén thoi gian két thiic ninh két ciia hén hop bé tong

Do d6, khi ty 1& nudc - xi mang cua cap phdi
thay d6i tir 0.5 dén 0.7 thi thoi gian ninh két cua
cAp phbi bé tong thay thé 10% RFCC kéo dai hon
s0 v6i cap phdi bé tong ddi ching chénh léch vao
khoang 5-7. Tuy nhién thoi gian ninh két cia cap
phdi bé tong thay thé 10% RFCC khi ty 1& nude -
xi ming ctia cap phdi thay doi tir 0.5 dén 0.7 co
muc do chénh I¢ch khong cao tang nhung khong
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déu khi ty 1& nuéc - xi mang 1a 0.5 thi thoi gian
ninh két 12 86 phuat, khi ty 1& nudc - xi ming la
0.7 thi thoi gian ninh két 1a 88 phut. Do do,
RFCC c6 tac dong dén viéc kéo dai hon thoi gian
ninh két cia hdn hop bé tong.

o 43 /fn,h hwéng cia ham lugng RFCC Ion
deén tinh chat cvia hon hop bé tong

12

10

Do sut (cm)

0 10 20

30 40 50

Ham lwgng RFCC thay thé xi mang (%)

Hinh 6. Anh huwéng ciia RFCC dén dé sut ciia hon hop bé tong

Khi ham luong RFCC sir dung ting dan tir
10 dén 50% ddi v6i xi mang thi d6 sut lan luot
giam dan. Khi thay thé 50% xi ming bang RFCC
thi do sut ctia hon hop bé tong chi con dat 5 (cm)
nhu trén hinh 4. Viéc str dung RFCC thay thé dén
50% xi ming lam giam d6 déo ctia hon hgp bé
tong dén hon 60%. Diéu nay cho thay kha ning
tac dong manh ciia RFCC sau khi thay thé cho
thanh phan hat xi mang. Khi dé, cac hat RFCC c6

céu tric xOp, gilt nudc sé tic dong dén kha ning
lam viéc ciia cac hat xi miang do d6 1am cho hdn
hop bé tong dé mét tinh déo. Khi sir dung luong
nudc nhao tron tang 1én dé dat do déo khi su
dung s€ lam tang luong nudc du sau qué trinh
thity hoa, 1am cho bé téng c6 kha nang ¢ nhiéu
16 réng hon va cuong do ciing nhu d6 bén bé tong
c6 thé bi suy giam.
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Hinh 7. Anh hwéng ciia RECC dén théi gian bdt ddu va két thirc ninh két ciia hén hop bé tong

Két qua thuc nghiém cho thdy, thoi gian bat
dau ninh két cia hon hop betong khi st dung
RFECC thay thé xi mang tir 10% dén 50% c6 xu
huéng kéo dai hon so v6i hdn hop betong ddi
ching nhu trén Hinh 5. Két qua thyc nghiém
trinh bay thoi gian bat dau ninh két kéo dai hon tir
20-35 phiit khi RFCC st dung tir 10 dén 50%.
Céc cip phdi co ty 16 nude - chat két dinh cang
cao va ham luong chat két dinh thap thi thoi gian
bat ddu ninh két cang kéo dai hon. Ta nhan thiy,
RECC tac dong dén qua trinh hydrat ctia xi méing
bi kéo dai nén ciing tac dong dén thoi gian dong
ran cua hdn hgp bé tong. Tuy nhién anh hudng
cia RFCC c6 thé dung nhu mét loai phu gia
khoang dbi voi nhitng cong trinh can kéo dai thoi
gian thi cong ma khong can dung dén phuy gia hoa

hoc, ¢6 thé anh huong dén tudi tho cta cong trinh.

5. Két luan

Nghién ctru sir dung xtic tac thdi RFCC cua
cong nghiép dau khi dé thay thé xi mang trong
thanh phan cip phdi bé tong cho thdy viéc xu ly
nhiét RFCC tao cho cac hat c6 kha nang hoat tinh
dé phan tig véi xi mang, dong thoi tac dong dén
kha niang lam viéc ctia hon hop bé tong. Vi ham
luong RFCC str dung dén 50% thay thé cho xi
ming thi do sut ctia hdn hop bé tong giam dén
30%. Thoi gian ninh két ctia hdn hop bé tong
ding RECC c6 xu hudng kéo dai thoi gian bat
dau ninh két khoang 50 (phat) va két thuc ninh
két kéo dai hon dén 80 (phut). Do d6, bé tong
RFCC c6 kha nang thi cong va hoan thién kéo dai
hon, tao diéu kién cho viéc trién khai thi cong tai
cac cong trinh co dién tich 16n, can nhiéu thoi
gian dé hoan thién.
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