PETROVIETNAM

NGHIEN CUU KHA NANG SU DUNG CHAT XUC TAC RFCC QUA SU
DUNG CUA NHA MAY LOC DAU DUNG QUAT LAM PHU GIA XI MANG

KS. Nguyén Thi Cham’, KS. Nguyén Manh Ha', ThS. Ta Quang Minh?
'Trung tdm Nghién cdu Ung dung va Dich vu Ky thudt -

Téng céng ty Dung dich khoan va Héa phdm Dau khi - CTCP

2Vien Dau khi Viét Nam

Tom tat

Xic tdc da qua sir dung ctia phdn xudng cracking xtic tdc tdng séi la san pham phu ctia céng nghiép loc dau. Uéc
tinh trung binh méi ngay, mét 16 phan iing cracking cé thé thdi ra 5 - 6 tdn xiic tdc RFCC. O Viét Nam, Nha mdy Loc ddu
Dung Quadt thdi ra khodng 20 tdn xiic tdc RFCC/ngay. D€ tdan dung nguén xuc tdc nay, nhém tdc gia dé nghién ciru kha
ndng ting dung xtic tdc RFCC dd qua sir dung ctia Nha mdy Loc ddu Dung Qudt lam phu gia sdn xudt xi médng, gép phdn
ndng cao hiéu qua kinh té va gidi quyét vdn dé 6 nhiém méi trudong.

1. Giéi thiéu

Trong suét qua trinh van hanh nha may loc dau, moét
phan xuc tac c6 hoat tinh thap dugc loai bd va thay thé
bang xuc tdc méi hodc tai tao xuc tac dé duy tri hoat tinh.
Viéc loai bo xuc tac dugc goi la can bang xuc tac. Xuc tac
min Epcat phat sinh tr qua trinh tai sinh xuc tac tai dinh
cla thiét bi tai sinh tai phan xudng RFC sé dugc thu hoi
lién tuc théng qua thiét bi loc bui tinh dién va sau do sé
dugc chia trong bunke.

Van dé téi st dung xuc tac RFCC thai dé lam vat liéu
xay dung va dudng giao thong da dugc nghién cdu tu
nhiing nam 90 cla thé ky trudc [8 - 10]. Viéc st dung cac
loai phu gia cho xi mang va bé tdng da dugc tiéu chuan
héa, dién hinh 13 tiéu chudn ASTM C618 va ASTM C595.
Tiéu chudn ASTM C618 quy dinh chat lugng clia tro bay va
pozzolan tu nhién s dung trong xi mang va bé tong. Tiéu
chuén nay chia phu gia thanh 3 loai: loai F, loai N va loai C
vGi yéu cau chat lugng nhu Bang 1.

Theo két qua nghién ciu vé xtic tdc RFCC clia cac nudc

[4,9,10, 11] thda man yéu cau d6i véi phu gia loai N dung
lam phu gia cho xi mang va bé tong. Trong nghién ctu
nay, nhom téac gia si dung mot s6 phuong phap nghién
ctiu chi yéu la phuong phép thuc nghiém dua vao céac
tiéu chuan trong va ngoai nudc, cac phuong phap phi tiéu
chuén da dugc cdng nhan réng rai.

C4c tiéu chuan duogc sir dung dé nghién cuu:

- Phantich thanh phan hoéa hoc theo TCVN 141:1998;
ASTM C114:2000;

- Xac dinh d6 min cta bét xi mang theo TCVN
4030:2001;

- Xac dinh d6 bén ctia mau vita xi mang theo TCVN
6016:95; ASTM C109:99;

- Xac dinh thgi gian dong két va dé én dinh thé tich
theo TCVN 6017:95;

- Xac dinh d6 n& trong autoclave ASTM C151:98a;

- Pénh gia chat lugng phu gia khoang theo TCVN
6882:2001; ASTM C618:2000;

Bdng 1. Cdc chi tiéu chdt lugng cta tro bay va pozzolan theo tiéu chudn ASTM C618

T Chi tiéu

1 Téng ham lugng cac oxide Si0,, Al,O;, Fe,0; (%)
2 Ham lugng SO, (%)

3 D6 &m (%)

4 Ham lugng mat khi nung (%)

5 DS min trén sang 45um (%)

Chi s6 hoat tinh cudng do (%)
6 - O tudi 7 ngay

- tudi 28 ngay

Lugng nudc yéu cau (%)

Do na autoclave (%)

Loai N Loai F Loai C
Min 70 Min 70 Min 50
Max 4 Max 5 Max 5
Max 3 Max 3 Max 3
Max 10 Max 6 Max 6
Max 34 Max 34 Max 34
Min 75 Min 75 Min 75
Min 75 Min 75 Min 75

Max 115 Max 105 Max 105

Max 0,8 Max 0,8 Max 0,8
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dé thoi gian thuong la dang dudng
cong non-hyperbol (trong phuong
phdp xt ly truyén théng biéu d6 thai
gian la dang dudng cong hyperbol).

Déi vai tai liéu dia chan trén dat
lién can c6 thoéng tin dia hinh va thuc
hién hiéu chinh tinh, mot yéu t6 anh
hudng manh dén qua trinh tinh toan
cac théong s6 dé tao ra hinh anh cau
trdc trung thuc.

3. Uu diém cia phuong phap xtr ly sé
liéu dia chan tap trung da diém

- Cong s6 lugng 16n cac mach dia
chan bao gém nhiéu tap hgp diém sau
chung CMP, tap hop diém né chung,
tap hop diém thu chung va s6 mach
tang lén do hiéu Uing thong ké va hiéu
qué dinh hudng cta hé théng lam tang
déng ké ty s6 tin hiéu trén séng nhiéu,
trong do c6 séng lap lai.

- Giadi quyét dugc van dé kho
khan tin hiéu dia chdn & vung dia hinh
g6 ghé va c6 mat phan xa nghiéng
(Hinh 8,9)...

- Gidi quyét dugc van dé téc do
thay déi.

Madt cdt dia chdn 2D xtr ly theo Mgt cat dia chdn 2D xu ly theo céng - Duy tri dugc goc phuong vi.

truyén théng (c) nghé méi tap trung da diém (d) - Tap trung da diém c6 kha ning
Hinh 8. So sdnh hai mdit cdt cong xt ly theo truyén théng (a, ¢) va tdp trung da diém nghién clu t6t moi trudng bat dang

(b, d) trsé liéu thuc dia 2D trén ddt lién [7, 8] hudng goc phuong vi. Phuong phap

nay xac dinh cac thuéc tinh dia chan
can thiétnhuv,_ V. |V

fast’ " slow’ " azimuth®
- Nho khd nang duy tri va tich ldy
nang lugng séng tan xa nén phuong
phap mdi cung cap théng tin dé phat
hién nut né tu nhién, vi dut gay va
khoanh ving ddi nut né trong tang
chda ndt né (Hinh 11, 12).

- XU ly tap trung da diém khoéng
can biét trudc thong tin dé xay dung

27 i mo hinh dia chat dinh s8n dudi sau,

MGt cdt thoi gian thu nhdn tir phuong Dich chuyén thdi gian bdng phuong tranh dugc xac sudt rdi ro.
phdp xr 1y truyén théing PSDM (a) phdp tp trung da diém (b) & dau két qua xur ly truyén théng
Hinh 9. So sdnh tai liéu dia chdn dich chuyén chiéu sdu truyén théng PSDM (a) that bai thi & ddy cong nghé xr ly tap
vGi dich chuyén tap trung da diém (b) cing & mién thoi gian [7] trung da diém thanh cong cho két
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- Banh gid muic do nguy hai cia cac kim loai nang
theo QCVN 07: 2009/BTNMT;

Dung Quat chli yéu chita SiO,, Al,O, va Fe,0, (chiém trén
77% t6ng khéi lugng), dat yéu cau vé chat lugng theo tiéu

- Xac dinh hoat tinh phéng xa tu nhién theo I'OCT chuan ASTM C618.

30108-94; 2.2. Chi tiéu chdt luong cua xuc tdc

- Xac dinh kha ndng ngéan can phan ting kiém - silica

~ N 7 ~ B 0 A
theo ASTM C441:97e1;: Vat liéu c6 tong ham lugng (CaO + MgO) <10% khoi

lugng dugc goi la vat liéu acid hoac siéu acid. Xuc tac RFCC
da qua s dung tai cac nha may loc dau chu yéu thudc
loai acid. Theo két qua phan tich hoa hoc, cac hé s6 chat
lugng clia xtc tdc RFCC da qua si dung tu Nha may Loc
dau Dung Quat dugc xac dinh trong Bang 3.

- Xac dinh thanh phan hat bang tia laser.

2. Phan tich thanh phan, tinh chat ca xuc tac RFCC da
qua st dung ctiia Nha may Loc dau Dung Quat
2.1. Thanh phdn héa hoc

Hai mau xdc tac RFCC da qua sir dung M1 va M2 déu
¢6 téng ham lugng (CaO + MgO) < 0,28% khéi luong, do
do déu thudc loai vat liéu acid hodc siéu acid.

Ké&t qua phan tich thanh phan héa hoc (Bang 2) cho
thay, xuc tac RFCC da qua st dung tir Nha may Loc dau

Bdng 2. Thanh phdn héa hoc cia RFCC déa qua st dung (% khéi

luong), theo tiéu chuéin TCVN 141:1998 2.3. Phan tich phdn tu'- SEM + EDS

o L Két qua Hinh 113 @nh kinh hién vi dién t&r quét ctia hat xuc tac
T Chi tiéu phan tich . , . L a . PP
M1 M2 RFCC da qua s dung. Sau khi nghién, cac hat xuc tac bi
1 Mat khi nung 4,62 3,31 v& vun. Do vy, téng dién tich bé mat clia cac hat xuc tac
2 Sio, 336 44,22 tang lén rat nhiéu. K&t qua phan tich phan ti véi SEM +
3 Fe,0, 0,68 0,715 EDS dugc biéu thi & Bang 4.
4 AlLO, 42,6 44,06 , \
5 Cao 0,14 0,134 Cac nguyén t6 chinh dugc tim thay la Si, Al. Phan con
6 MgO 0,14 0,038 laila Mg, K, Fe, Ti, S,V va Ni. Trong d6, Ni, V, Fe va S trong xutc
7 Na,O 0,16 0,256 tac RFCC da qua st dung c6 thé c6 ngudn goc tir dau tho.
8 K,0 0,01 < 0,001 o ) L
9 S0, 0,05 <001 2.4. Su'phdn bé kich thudc hat cua xuc tdc
10 Tong ham lugng cac 77,56 88,435 Hinh 2 thé hién két qua phan tich kich thudc hat xtc

oxide SiO,, Al,O,, Fe,0,

Bdng 3. Chi tiéu chdt lugng cua xuc tdc RFCC qua st
dung tar Nha mdy Loc Ddu Dung Quadt.

tadc RFCC da qua st dung bang phuong phap Particle Size
Analyzer.

Két qua phan tich thanh phan hat tu nhién clia xtc tac

i c‘hl tiéu xac dinh Mau 1 Mau 2 RFCC cho thay: khéng c6 ¢6 hat < 0,452mm; ¢& hat ti <
1 | Chisd kiém 00036 0,0019 40,24mm chiém = 10%; c& hat < 52,10mm chiém = 25%;
2 TyleCaO+MgO (% khéiluong) 0,28 0172 ¢& hat < 69,98mm chiém = 50%; c& hat < 92,08mm chiém
3 Chisé hoat tinh, M, = AL,O,/SiO, 1,27 1,07 = 75%; c& hat < 118,70mm chiém = 90%; con lai |a ¢& hat

:-,‘,.'

Hinh 1. Hat xtc tdc RFCC da qua su dung trudc va sau khi nghién

> 118,70mm. Su phan bé ¢& hat xutc tac RFCC (Hinh 2) cho
thay, cac hat cé kich thudc tir 45 - 90mm chiém ham lugng
cha yéu.

2.5. Thanh phdn khodng ctia xtic tdc

Nhom tac gid xac dinh thanh phan khoéng bang
phan tich nhiéu xa Ranghen mau RFCC da qua s dung.
Thi nghiém dugc thuc hién trén mady Ronghen cuda Vién

Bdng 4. Phan tich thanh phdn bé mat chdt xuc tdc RFCC qua st dung bdng SEM va EDS (% khéi luong)

M xiic tc Thanh phan (%)
Mg Si Fe Ti S \Y Ni
M1 0,73 21,95 24,73 Khong phat hién 1,16 0,63 0,20 0,47 0,42
M2 1,01 17,25 23,12 Khéng phat hién 2,17 0,56 4,32 0,48 0,70

44  DAUKHi - SO 11/2013



PETROVIETNAM

Vat liéu Xay dung (IBM. D8. ADV). Biéu
dé phan tich dugc trinh bay & Hinh 3.

Bang 5 la thanh phan khoang clia
RFCC da qua sir dung.

Phan tich phé huynh quang tia X
(X-ray), Hinh 3, cho thdy RFCC da qua
st dung chu yéu la cac peak dac trung
cho khoang SiO, va ALO, chiém tu
95 -97%.

2.6. Bdnh gid tdc déng cua xtc tdc
RFCC da qua st dung dén sirc khée
con ngudi va méi trudng

2.6.1. Thanh phan kim logi négng

Theo két qua phan tich (Bang 7),
cac nguyén t6 kim loai nang c6 trong
xuc tadc RFCC c6 néng dé thap (ngoai
trirV c6 néng do cao hon quy dinh tiéu
chudn trong QCVN 07:2009/BTNMT).
Tuy nhién, nhung két qua trong Bang 7
danh gia cho 100% chat xuc tac RFCC,
khi s&r dung 15% lam phu gia cho xi
mang thi nbng d6 ctia V sé la:

15%x 650
— =97.5(ppm)
100

Nhu vay, thanh phan cac nguyén
t6 kim loai ndng c6 trong RFCC qua st
dung lam phu gia cho xi mang hoan
toan phu hgp cac quy dinh trong quy
chudn QCVNO7: 2009/BTNMT.

2.6.2. Hoat tinh phdng xa

Pé danh giad muc dd phong xa
clia cac loai vat liéu dén suc khoe con
ngudi, theo 'OCT 30108-94, hoat tinh
phoéng xa dugc tinh theo céng thuc:

A, =As, + 1.3TA, +0,085A,
Trong do:

A3¢¢: Hoat tinh phdéng xa trong vat

liéu (Bg/kqg);

A.. A, A:Hoat do phong xa clia mau (Ba/kg);

Hoat d6 phéng xa ctia RFCC da qua st dung va tro bay
dugc do bang quang phé ké gamma. Két qua phan tich
hoat d6 phong xa radium, thorium, kalium clia cdc mau

dugc trinh bay trong Bang 8.
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Hinh 3. Nhiéu xa tia X xuc tdc RFCC da qua s dung
Bdng 5. Thanh phan khodng vat ciia mau RFCC qua st dung

s x Thanh phan Ham lugng
T Ky hiéu mau kho#ng vét (%)

M1 (Ecate) Si0, + Al,O, 95-97
2 M2 (Finecate) SiO, + Al,O, 95-97

Cac két qua tinh toan hoat tinh phong xa ctia caéc mau
theo phuong phap danh gié cia tiéu chuan TOCT 30108-94
cho thdy, hoat tinh phéng xa ctia RFCC da qua st dung ctia
Nha mdy Loc dau Dung Quat (A, = 331,3) thdp hon muc
tiéu chuan quy dinh. RFCC nay dugc phan vao nhém vat liéu
loai | - c6 thé st dung cho tat ca cac nganh vat liéu xay dung
ndi chung, cho san xudt xi mang va bé tdng noi riéng.
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3. Két qua nghién citu nghién dén do min, con lai < 10% trén sang kich thudc

3.1. Ddnh gid tinh chdt cia xtic tdc RFCC dd qua st dung

16 0,09mm (8mm). K&t qua danh gia chat lugng phu gia
RFCC thé hién trong Bang 9 va 10.

theo TCVN 6882:2001 va ASTM C618

Két qua danh gia tinh chat clia xuc tac RFCC qua st

- Tron lan 2 mau xuc tac RFCC (M1 va M2) dugc dung cho théy:

Bdng 6. Tinh chdt xtc tdc RFCC qua st dung sau khi nghién - V6i chi s6 hoat tinh cudng
T Tén chi tiéu Pon vi Két qua Phuong phap tha d6 cao c6 thé khang dinh RFCC
1 Khdiluong riéng kg/m? 0,88 TCVN 4030-85 da qua sif dung c6 hoat tinh thay
2 Tydién cm’/g 2980 TCVN 4030-85 lyc lon. Biéu nay dugc ching
5 Ham luong bat con lai trén sang % o TCVN 4030.85 minh béng thc‘J’fi gian déng két ctia
kich thudc 16 0,09mm ! viia véi rat ngan, do SiO, va AlLO,
4 D6 min trén sang 45um % 28 ASTM C117:95 trong RFCC qua s&rdung phan ting
5  Hés6nghién % 2,8 TCVN 7024 v&i Ca(OH), (1a san pham thiy hoa
Bdng 7. Thanh phdn cdc nguyén té kim logi négng theo QCVN 07:2009/BTNMT cla xi r?éng Portland) tao thanh
— san pham calcium hydro silicate
\ Loai mau Mutc quy dinh c6 tinh chét két dinh.
Thanh phan Pon vi Xuc tac RFCC Tro bay QCVN
Dung Quat Pha Lai 07:2009/BTNMT - RFCCda qua strdung c6 cau
Pb ppm 52 18 <300 trdc xép. Do vay, xi mang dung
cd ppm <1 <0, <10 RFCC da qua st dung phai tang
Hg ppm <1 1,5 <4 ham lugng nuéc nhao tron dé dat
As ppm 1,1 10 <40 dugc do déo theo yéu cau.
Cr ppm 63 59 <100 }
b ppm 40 13 <20 3.2. Tinh chdt va ddc trung ctia xi
Ni ppm 930 7.8 1.400 mdng st dung trong nghién cuu
v ppm 650 400 >00 Nguyén liéu st dung cho
Co ppm 40 2 1.600

nghién ctu la xi mang OPC.

Bdng 8. Hoat d6 phéng xa va téc d6 xa khi Radon cua xtic tdc RFCC déa qua st dung tai Nha mdy Loc ddu Dung Qudt theo 'OCT 30108-94

Hoat d6 phéng xa A Quy dinh mic d6 pho 1a vat lia
Loai mau (Ba/kg) (B: ?It' ) tr:‘rll !c:'\c :?nl::v:cpst’.l‘odn:nxa(:\ua ": /"(‘f-“;
K-40 Ra-226  Th-232 a9 g ' NG Fager BATHI
Xuc tdc RFCC da qua sU \ae A . . Xy 2
dung tai Nha méy Loc déu 1040,0 96,2 112,0 3313 < 370:Vatliéuloail: Bugc st dung cho tat ca
x cac nganh vat liéu xay dung
Dung Quat
Bdng 9. Cdc chi tiéu chdt luong cta phu gia RFCC da qua sir dung theo TCVN 6882:2001
. ] L TCVN 6882:2001
T Chi tiéu Pon vi Két qua N
PGHT PG day
1 Chi s6 hoat tinh cudng do sau 28 ngay so vai mau déi ching % 103 Min 75 -
2 Thai gian két thic déng két cha vita voi - phu gia Gig - phut 6-30 Max 96 gid -
3 Do bén nudc clia vita véi - phu gia - Pat Pat -
4 Ham lugng ki€ém co hai sau 28 ngay % 0,02 Max 1,5 Max 1,5
Bdng 10. Cdc chitiéu chdt lugng cdia phu gia RFCC qua st dung theo ASTM C618
o ASTM C618
T Chi tiéu RFCC X X X
Loai N Loai F Loai C
-G tusdi 7 nga 101 Min 75 Min 75 Min 75
1 Chi s6 hoat tinh cudng do (%) e J y . . .
- O tudi 28 ngay 108 Min 75 Min 75 Min 75
Lugng nudc yéu cau (%) 109 Max 115 Max 105 Max 105
3 Do nd autoclave (%) 0,04 Max 0,8 Max 0,8 Max 0,8
DS min, con lai trén sang 45um (%) 28 34
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Xi mang OPC dugc ché tao bang cach nghién clinker xi
mang Portland Nghi Son véi 4% thach cao. Tinh chat héa,
ly cGia xi mang dugc thé hién trong Bang 11.

3.3. Anh huéng ciia xuic tdc RFCC dé qua sir dung dén
tinh chdt ciia xi méng

Panh gid anh hudng ctia RFCC qua su dung téi cac
tinh chat clia xi mang bang cach thay thé 0%, 5%, 10% va
15% (theo trong lugng) RFCC qua si dung dugc nghién
dén do min con lai 28% trén sang 45mm cho xi mang vai
ty & cp phéi thé hién trong Bang 12.

3.3.1. Anh huéng ctia RFCC dd qua st dung dén cdc tinh chdt
coly cia xi mdng

Két qua xac dinh tinh chat ca ly ctia xi mang pha RFCC
da qua st dung (Bang 13) cho thay:

- Nudc tiéu chudn clia mau xi mang tang khi ting
khéi lugng xuc tac RFCC da qua st dung. Diéu nay dugc
giai thich do cdu trdc cé nhiéu 16 x6p, cac hat RFCC hat

Bdng 11. Tinh chdt co ly cia xi méng theo TCVN 4030:2001;
TCVN 6016:95, TCVN 6017:95

nudc nhiéu. Do vay, can tang lugng nuéc khi dung xi mang
c6 RFCC da qua st dung dé dat dé déo tuong duacng so
vGi mau déi ching;

- Thai gian dong két giam khi tdng ham lugng RFCC
da qua st dung trong xi mang. Két qua nghién ctiu cho
thay, RFCC da qua st dung c6 hoat tinh pozzolanic manh,
hdp thu nuéc I6n lam tang téc dé hydrate hoa cla xi
mang & giai doan dau dong ran va khéng co hién tuong
tach nudc;

- Cacmau xi mang tron xuc tac RFCC da qua sirdung
theo cac ty 1é tir 5, 10, 15% khéi lugng déu dat tiéu chun
TCVN 6260:2009 - xi mdng Portland hén hap.

Két qua vé thai gian dong két va cuong d6 nén dugc
biéu thij trén Hinh 4 va 5.

Hinh 5 cho thay mau xi mang st dung téi 15% khoi
luong RFCC da qua st dung ¢ cudng d6 nén 3 ngay xap
xi s0 v6i mau doi chuing, tuy nhién cudng dé nén & tudi 28
ngay I6n hon mau d6i chiing. Cudng d6 nén 28 ngay cua
cac mau xi mang st dung RFCC da qua st dung déu cao
hon mau déi chiing va tang khi tang khéi lugng xuc tac
RFCC da qua st dung trong xi mang.

1T Chi tiéu Két qua . , ,
q 3.3.2. Anh huéng cua RFCC da qua st dung dén phan ung
Cudng d6 nén (MPa) o -
N e . kiém - silica
1 Jtudi3ngay 30,4
G tudi 28 ngay 51,8 Su thay d&i chiéu dai thanh vita dugc tinh theo cong
2 | Dé min theo phuong phép Blaine (cm?/g) 3.350 thic sau:
Thai gian dong két (phat)
— (E.—E)
3 Batdau 110 R, =———Yx100
Két thuc 175 E,
4 Do 6n dinh thé tich theo phuong phap 00 Trong do:
Lechaterlier (mm !
(mm) R.: D06 n& cta thanh vita (%);
Bdng 12.Ty I¢ cdp phdi mdu E: Chiéu dai & thai diém ban déu cda thanh méu;
TT  Kyhigumsu X "“(';9; OPC  Phy 9:“;)“"“ E: Chénh léch chiéu dai ctia thanh méu vita & thai
? ? gian kiém tra;
1 MO 100 0
2 M1 95 5 Xi mang st dung la xi mang c6 do6 kiém cao, quy vé
3 M2 90 10 Na,O dat tir 0,95 - 1,05% (nhém tac gia ldy lugng kiém quy
4 M3 85 15 vé Na,O cla xi méng la 1%).

Bdng 13. Tinh chdt cdia xi mdng trén RFCC qua st dung theo TCVN 6016:95 va TCVN 6017:95

o . Nuéc tiéu Théi gian dong két D6 6n dinh Cudng d6 nén (MPa)

TT Ky hiéumau 2 1o o aa i v . T N N
chuan (%)  Bitdau (phat) Kétthic (phat)  thé tich (mm) 3 ngay 28 ngay

1 MO 28 110 175 0 30,4 51,8

2 M1 31 85 133 0 32,8 53,0

3 M2 33 80 125 0 32,9 59,2

4 M3 34,5 75 115 0 29,6 63,6
5 TCVN 6260 >45 <420 <10 >14-22 >30-50
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Két qua xac dinh d6 na kiém - silica cla xi 190

mang hén hap thé hién trong Bang 14. 170 = —e—B&t dau
B i = —=—Két Thuc

Hinh 6 thé hién méi quan hé gia ty Ié fl 150 \-\
khéi luong phu gia thay thé xi ming véi d6 < 130
né kiém. K&t qua thi nghiém cho thay do n& % 110 . I —
kiém - silica cGia thanh vira giam dan khi tang }E; % \
ty 1& pha phu gia RFCC qua s dung thay thé ~ ~ o \’\’\,
xi mang do:

50

- Phu gia RFCC thay thé moét phan xi 0 5 10 15
mang, vi vay giam dugc kiém phan (ng co RFCC thay thé xi mang,%
trong xi mang; Hinh 4. Thoi gian dong két ciia xi mdng

- Silica v6 dinh hinh trong RFCC qua su 70
dung két hgp nhanh véi oxide kiém trong hé L 60 — —
théng 16 réng, mao quan, do d6 oxide kiem £ 50 | 7::: — 0 Mau déi chiing MO
trong vita khéng dd nhiéu dé tao phan tng E 40 %:j: — @ 5% RECC
n& kiém silica. é, 30 | /4:4: — %::: ;7 0 10% RFCC
3.3.3. Anh huéng cia xtc tdc RFCC qua sirdung € 20 1 E:E: = :E:EE* B 15% RFCC
dén d6 né cda thanh vita xi mdng trong méi 3 10 S — ::::E

0 — —

trudng nudc

w
N
[o3)

DO nd thanh vita trong moi trudng nudc Thi gian, ngay

dung dé danh gia tinh 8n dinh clia xi mang véi Hinh 5. Anh huéng cta phu gia RFCC da qua st dung dén cudng dé nén sau 3

phu gia va thach cao. K&t qua xac dinh d6 ng va 28 ngay
clia vlta xi mang s dung RFCC qua sU dung Bdng 14. D6 né kiém - silica clia cdc méu vita xi mdng theo tiéu chudn
theo tiéu chuén (Bang 15). ASTM C441:97e1
Két qua trén cho thdy do né clia thanh viia TT  Kyhiéumdu  TyI¢RFCC(%) DO nd & tudi 28 ngay (%)
& tui 14 ngay ting khi tang khéi luong RFCC ; xo 0 g:;
1 5 4
ua st dung trong xi mang. Nguyén nhan cla .
q . Ci“g’ 1 3 gh\ghy ha L, 3 M2 10 0,596
su tang~ ond :‘:1 o tron,gt anh phan Xl\JC tcac 4 M3 15 0,565
RFCC da qua st dung c6 lugng Al,O, va SiO,
cao, phan ung vdéi thach cao va san pham thay 075
hda cla xi mang (la calcium hydroxide) tao 07 ~__

%

thanh khoéng c6 thé tich gap 2,6 lan so vai

. ) S 0,65
thé tich ban dau. = \
E 0,6 \
3.4. Chitiéu chdt luong cia ximéng dugcthay S 055
thé RFCC dd qua sirdung cia Nhamdylocddu 2 o5
., o
Dung Qudt (Bang 16) @ 0,45
N N . s _ 2 a7 04 T
3.5. Quy trinh va chi phi san xudt o RFCC thay thé xi méng, % '
Khi thay thé 15% xuc tac RFCC da qua su Hinh 6. Anh huéng ctia RFCC qua st dung t6i d6 né kiém - silica

dung d@é san xuat xi mang (gia ctia xdc tac = 0

: o L2 oL Bdng 15. D6 nd cta thanh viia & tudi 14 ngay theo tiéu chudn ASTM C151:95a
dong), chi phi sdn xuat 1 tan xi mang sé giam

khoang 13,47%. 1 Kyhiéu Tyléthaythé  Dé n& & tudi 14 ngay TCVN
méu (%) (%) 7711
4. Két luan va kién nghi 1 Mo 0 0,002
2 M1 5 0,003
y 2 a , . o oax e Max 0,02
TU két qua nghién ctu, danh gid dac tinh 3 M2 10 0,005
4 M3 15 0,008

ky thuat va dnh hudng cua xuc tadc RFCC da
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Bdng 16. Chdt lugng clia xi mdng dugc thay thé tir 15% xuc tdc RFCC da qua st dung
cta Nha mdy Loc ddu Dung Quadt

cla phu gia RFCC dap ung tiéu chuan
TCVN 6882:2001 “Phu gia khodng
cho xi mang” va ASTM C618-99 “Yéu

S Xi mang thay thé TCVN .
T Chi tiéu 5-159%RF)éc 6260:2009 cau ky thuat cda tro bay va pozzolan
Cudng d6 nén (MPa) nung hoac tu nhién dung lam phu gia
1 3ngay +45 phat Min 32,9 Min 14 - 22 khoang cho bé téng”;
28 ngay + 8 gid Min 63,0 Min 30 - 50 . ) o .
Thai gian déng két (phut) - Ham lugng kim loai nang cla
2> Bitdau Min 85 Min 45 cac mau xuc tac RFCC da qua st dung
Két thuc Max 133 Max 420 G néng do6 thap va dap tng dugc quy
D06 min, xac dinh theo: dinh tiéu chuan QCVN 07: 2009/BTNMT,
Phan con lai trén sang kich thudc 16 Max 6,5 Max 10 dugc coi la chit thai khéng nguy hai, c6
3 | 0,09mm (%) 0 n . v e
N sy A P thé dugc phan loai nhu chat thai cong
Bé mat riéng, xac dinh theo phuong Min 3.350 Min 2.800 L o
phap Blaine (cm?/g) . . nghiép ndi chung;
4 Do 6n dinh ,thé tich, xéc.dinh theo Max 0 Max 10 - Hoat tinh phéng xa cia mau
phuong phéap Le Chatelier (mm) RFCC da i d thio ha u
5 | Do ndautoclave (%) Max 0,008 Max 0,8 aquas Iung ap . n mpc
quy dinh cho phép trong tiéu chuan
I'OCT 30108-94, khéng anh huéng téi
H6n hop da voi + bat sét suc khde con ngudi va maoi trudng sinh
thaij;
v
| Nghién + Phu gia | - DPé sir dung RFCC lam phu

A

y

| XI - L& dong nhat |

A

Thap trao ddi nhiét tién nung

A

y

| Lam ngudi Clinker |

A

y

Clinker nguéi tron boét thach cao

+ Phu gia RFCC da qua st dung

A

y

gia cho xi mang can nghién chung
hodc nghién riéng vdi clinker xi mang
Portland;

- Ty lé xuc tac RFCC (da qua su
dung ctia Nha may Loc dau Dung Quat)
t6i da dé san xudt xi mang Portland
hén hop (trén co s& clinker xi mang
Portland ctia Cong ty Xi mang Nghi
Son) 1a 15% trén téng khéi lugng. Mau
xi mang thu dugc cé cudng dé cao hon
va thai gian déng két ngan hon so véi
mau xi mang Porland dugc quy dinh
trong TCVN 6260:1997;

- Chi phi san xudt 1 tan xi mang
sé giam 13,47% khi thay thé 15% bang
xuc tac RFCC da qua st dung.

Xi mang
Hién tai, Nha may Loc dau Dung
—Y Quat thai ra khodng 20 tan xuc tac
boéng bao

Hinh 7. Quy trinh céng nghé san x
dd qua

qua st dung ctia Nha mdy Loc dau Dung Quat dén cac
tinh chat xi mang, nhom téac gia két luan:

- Xuc tadc RFCC da qua st dung

chat lugng tét cho san xudt xi mang, cac chi tiéu ky thuat

udt xi médng PBC thém phu gia RFCC
strdung

la phu gia khoadng

RFCC/ngay, tuong ducng 6.600 tan/
nam. Con s6 nay sé tang lén trén
10.000 tan/nam khi Nha may Loc dau
Nghi Son di vao hoat déng. Tur két qua

nghién cu, nhém tac gia kién nghi Tap doan Dau khi Viét
Nam phéi hgp véi Bé Xay dung chinh thic dua chuong
trinh duing xuc tac RFCC da qua sU dung clia cac nha may
loc dau lam phu gia khoang cho san xuéat xi mang.
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Tai liéu tham khao

Bdng 17. Chi phi san xudt 1 tdn xi mdng thay thé 15% clinker bdng RFCC dé qua st dung
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Study on the possibility of using spent RFCC catalysts
fromn Dung Quat Refinery as an admixture for cement

Summary

Nguyen Thi Cham', Nguyen Manh Ha', Ta Quang Minh?
'DMC - Research, Development and Technical Service Centre
2Vietnam Petroleum Institute

Spent catalysts discharged from fluidised catalytic cracking unit are waste materials of the oil refining industry. It is
estimated that, on average, each cracking reactor can discharge from 5 - 6 tons of RFCC catalyst per day. In Vietnam,
the amount of spent RFCC catalysts which are discharged by the Dung Quat Oil Refinery is about 20 tons per day.
To prevent serious environmental risks from this huge amount of waste, the authors have studied the possibility of
re-using the spent RFCC catalysts from Dung Quat Refinery as an admixture for cement.
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