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Tom tat

Trong qua trinh trdm xi méng cho giéng khoan dau khi, viéc diing phu gia gian nd trén co s cac oxide MgO dugc st dung rong rai dé
tang miic dd lién két, bam dinh gitta vanh da xi mang véi dng chdng va véi thanh giéng khoan. Trong diéu kién nhiét do day giéng cao,
phu gia nay gitp ngan ngtia hién tugng khi xim nhap va dich chuyén trong giéng khoan.

Bai bao gidi thiéu két qua nghién ciu, ché tao phu gia gian né PVChem MO trén ca s6 quang magnesite tir mo Kong Queng (Gia Lai).
K&t qua phan tich ty trong, d6 tach nudc, @ thai nudc, tinh chat luu bién, thoi gian dédc quanh va do bén da xi mang cho thay viéc bé sung
0,75% phu gia gidn nd PVChem Mg0 vao viia xi mang tram gitip ngdn ngtia hiéu qué khi xam nhap.

Tit khéa: Phu gia gian nd, MgO, tram giéng khoan, hién tugng khi xam nhap va dich chuyén.

1. Giéi thiéu

Bom tram xi mang la cdng doan quan trong clia qua
trinh thi céng cac giéng khoan dau khi, dac biét la tai cac
khu vuc c6 ap suat di thudng cao. Hién tugng khi dich
chuyén (gas migration) xuat hién do khi xam nhap vao
khi vira xi mang dang dong ran trong khong gian vanh
xuyén hay khi di chuyén qua hé théng 16 réng, khe nut
théng kénh trong long khéi da xi mang da dong ran, hoac
khe hé gitia vanh da xi mang véi 6ng chéng va vanh da xi
mang vaéi da via. Pay cling la nguyén nhan gay ra cac van
dé vé ap suat gilra cac cot 6ng chéng va dong chay ngoai
6ng chong [1], lién quan mat thiét tGi qua trinh dong ran
cUa xi madng la su triét tiéu ap suat khi dung dich xi mang
tao gel va su co ngot thé tich khi xi mang déng rén. Dé
gidm su co ngo6t hodc lam cho da xi mang gian né, c6 thé
bé sung vao viia xi mang tram phu gia gay ndg thé tich
phu hop.

Oxide MgO khi hydrate hoéa tao ra cac sdn pham két

tinh m&i cé thé tich 16n hon thé tich ban dau cla cac
oxide [2]:

. Ngay nhdn bai: 22/7/2022. Ngay phdn bién ddnh gid va stia chita: 22/7 - 14/8/2022.
% Ngdy bai bdo dugc duyét ding: 14/8/2022.

MgO (pericla) + H20 - Mg(OH): (brucite)
y=358g/cm3 Yy =2,63g/cm3

Tuy nhién, khi MgO dugc tao ra & nhiét d6 thap, ching
hydrate héa nhanh va khong cé tac dung gay gian né. D&
lam phu gia gian n& cho xi mang giéng khoan, phu gia
g6c MgO can dugc nung luyén & diéu kién nhiét d6 cao
1.100 - 1.300°C, vdi thai gian luu nhiét du dé lam trc hoéa
bé mat hat khoang vat.

Phu gia gian n& g6c MgO vé nguyén tic c6 thé dugc
ché tao turnhiéu loai nguyén liéu ban dau nhu: oxide MgO
cong nghiép, khoang pericla (dang lap phuong ctia MgO);
khoang magnesia trang (dang luc phuang cta MgO);
khoang magnesia den (dang luc phuong ciia MgO nhung
¢6 chuia thém mangan); khodng vat carbonate chita MgO
nhu: magnesite - MgCO,; dolomite - CaMg(CO,),... Tuy
nhién, trén thuc té, phu gia gian n&d géc oxide MgO thudng
dugc ché tao tir khoang vat magnesite. Khi dugc nung &
nhiét d6 cao, khodng magnesite phan hly tao khoang
MgO két tinh & dang luc phuong (dugc goi tén la pericla)
va khi CO, bay lén. Phan (ing phan huly ca magnesite c6
dangsau [3]:

t°c
MgC0Os; _, MgO + CO:
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San phdm pericla thu dugc sau phan tng trén khi tac dung
vGi nuGc theo phan Ung sé tao hydroxide magie-Mg(OH),,
két tinh dudi dang hinh tru hoac hinh tdm c6 tén la brucite.
Khoang brucite c6 thé tich I6n hon t6ng thé tich cla cac chat
tham gia phan Uing tao brucite la MgO-periclase va nudc trén.
Khi c6 mat trong hé xi mang nudc, brucite két tinh trong 16
réng gilta cac hat rdn hodc tinh thé khoang tao da xi mang bu
tri su co ngoét clia da xi mang, hodc lam cho da gian né [4].

Trén o s& Ung dung phu gia gian nd dé nang cao chat
lugng vita xi mang trdm nham ngan ngua hién tugng khi
xam nhap va dich chuyén trong giéng khoan, nhom tac gia
nghién ctu san xuat phu gia gian nd géc MgO tir ngudn quang
magnesite va thiét [ap don tram viia xi mang trén co s& phu gia
gian n& ché tao dugc va cac phu gia hda hoc khac.

|-
o .

1

=il

Hinh 1. Nhiing diém cd khd nding xdy ra hién tugng khi xam nhdp va dich chuyén
trong giéng khoan [5].

2. Nghién cttu nham ché tao phu gia gidn né dang
khoang géc oxide MgO, periclase dung cho viia
xi mang tram trong diéu kién nhiét dé cao (76 -
160°C)

2.1. Thanh phén héa hoc, thanh phdn khodng vét
nguyén liéu magnesite

Pé lva chon nguyén liéu dau vao cho ché tao
phu gia gian nd géc MgO nung luyén & nhiét d6 cao,
nhoém nghién cliu da dung nguyén liéu magnesite
c6 trong nudc tai nguén magnesite tU mé Kong
Queng, xa So R6, huyén Kong Chro, tinh Gia Lai. Mo
magnesite Kong Queng, dugc phat hién nam 2002
c6 t6ng trt lugng udc tinh khodng 14,782 triéu tan
magnesite, trong d6 trir lugng xac minh la 6,1 triéu
tan.

Magnesite la khoang vat chinh clia quang, ty
& ham lugng khodng vat magnesite trong quang
dao dbng trong khodng 52 - 97%, trung binh dat 80
- 86%. Magnesite qua quan sat c6 mau trang phét
xam trdng, anh thay tinh, tinh thé dang tam ty hinh,
kich thudc tir 0,1 - 0,5 mm, c6 khi dat dén 15 mm,
phé bién nhat |a loai c6 kich thuéc 2 - 4 mm, tap hop
dang 8 dac xit.

Ngoai magnesite, trong quang Kong Queng
con ¢6 khoang vat dolomite chiém ty & khoang 3 -
10% c6 dic diém quang hoc gan giéng magnesite;
chlorite chiém tur 1 - 5% c6 dang vay nho, khéng mau
hodc mau luc nhat; talc c6 dang vay nho dén vi vay
an tinh thudng tap trung thanh tiing dam nhé xen
lan trong quang.

Bding 1. Thanh phdn héa hoc cia méu qudng magnesite Kong Queng [6]

_ Ky hiéu
STT L o

oalmau méu M0 GO AL,

1 Mo M1-1 4728 043 0,54
2 agnesite M1-2 4688 028 044

nguyén liéu cuc

3 M1-3 725 012 053
TB: 43 028 050

Thanh phén héa hoc (% khéi lugng)

Fe,0; Si0, K0 Na,0 MKN 1=

0,41 1,36 0,03 0,01 49,91 99,97
0,40 1,44 0,01 0,00 50,39 99,84
0,01 1,62 0,01 0,01 50,40 99,95
0,27 1,47 0,02 0,007 50,23 99,92

Bding 2. Két qud phdn tich thanh phdn khodng vat mau qudng magnesite Kong Queng [7]
Thanh phén héa hoc (% khéi lugng)

Ky hiéu Talc-

Pargasite

STT x Loaimau  Magnesite Quartz Calcite Peridase Dolomite . Brucite  Védinh
mau MgCO;  Si0, Mg;ﬁg:)" a0; Mg0 CaMg-(C0,); "af\algz"z"(g(;;; % "Mg0 hinh

TR ‘ 87 1 2 1 4 5

2 M2 n’gzgzssl'lt:u 87 1 4 2 3 3

3 M3 o 88 2 2 1 2 5

4 M ' 83 3 1 2
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Hinh 4. [0 va mdu qudng magnesite chudn bj vao nung.

Mau quang magnesite tr mé Kong Queng co thanh
phan héa hoc va khoang vat nhu Bang 1 va 2. Két qua
phan tich cho thay, quang magnesite Kong Queng chura
ham lugng MgCO, cao va hoan toan phu hgp dé san xuat
phu gia gian na.

2.2. Anh huéng cia ché dé nung téi tinh chdt cia sén
phdm qudng magnesite thu duoc

Nguyén liéu quang ban dau dugc can vé sc bo trén
may kep ham nhé va dugc nghién min. Sau d6 dem tron
vdi nuGc va can mong roi cit thanh banh va dé khé ty
nhién. Mau dugc chia thanh cac phan khac nhau va duoc
nung trong |6 dién & 1.200 - 1.300°C trong cac khodng thai
gian 0,5 gig, 1 gig, 1,5 gid va 2,5 gid. Cac mau sau khi nung
xong dugc nghién trong ¢8i ma nao téi d6 min 100% lot
sang 90 um va dam bao phan con lai trén sang 80 um <
5% va phan con lai trén sang 44 pm < 45%.

V6&i mbi mé nung, nhiét d6 dugc nang theo toc dé ¢
dinh t&i nhiét d6 cuc dai cho mé nung, sau do 1o dugc
chuyén sang ché do gir nhiét c6 dinh, dao déng trong

Magnesite
M1-0 |
| wsoocosh | Peridase.
| e |
&
M1-250°C-0,5h ‘ l
M1-1200°C-0,5h . ]
™2 )
5 10 15 20 25 30 35 40 45 50 55 60
2-Theta
(a)
Magnesite
M1-0 X A
M1-1300°C-Th l Periclase
5 ™-1 l
M1-1250°C-1h _ l
M1-1200°C-Th ]
V-2 't
5 10 15 20 25 30 35 40 45 50 55 60
2-Theta
(b)

Hinh 5. Gidn d6 XRD mau magnesite trudc va sau khi nung 60,5 gic (a) va 1 gio' (b).
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Bding 3. Thanh phdn khodng vat sdn phdm quding sau nung

Mau quang Thei gian
m vanhiét dg luu '.‘!"et Periclase Mg0
nung (gio)
1 0,5 95
2 i 10 97
3 M1-1.200°C 15 97
4 25 97
1 0,5 97
2 . 10 98
3 M1-1.250°C 15 %
4 25 97
1 0,5 96
2 1,0 98
3 M1-1.300°C 15 %
4 25 97
Trung binh 97,08
khodng +10°C trong thai gian can thiét (goi la 370
thai gian luu nhiét). Sau thdi gian luu nhiét, [0 365
duoc cat dién va dé€ ngudi tu nhién. B ;gg
2.2.1. Su thay d6i vé thanh phdn khodng vat cua £ 2451(5)
sén phdm sau nung = 3
~§' 3,40
Tién hanh phan tich XRD cho cac mau 5 ;’gg
> 2 7 N ~ B ’
san pham thu dugc khi nung & céc nhiét do 3,25
1.200°C, 1.250°C va 1.300°C vdi thdi gian luu 3,20
nhiét 0,5 gid va 1 gid va so sanh vdi cac mau
phu gia gidn ndTM -1 vaTM-2 cla 2 hang dang
cung cap san pham phu gia gian n& thuong ;22
mai trén thi trudng. = 3:60
Két qua cho thay, sau khi nung, khoang ;2 ;'gg
vat chinh trong quing magnesite da chuyén & 345
vé dang periclase. Pic dac trung cho khoang g 3,40
magnesite (& mau M1-0) da bién mat hoan toan E 3,35
va thay vao d¢ la pic ddc trung cho periclase (6 = ;;2
cac mau M1 nung & 1.200 - 1.300°C trong 0,5 ’
- 2,5 gid). K&t qua téng hgp thi nghiém t6i uu
hoéa nhiét d6 nung va thai gian nung dugc thé 370
hién trong Bang 3. 365
. £ 2 < < E 360
Bang 3 cho thay san pham quang sau > 3,55
nung chidia chl yéu khoang periclase; con lai £ 350
la cdc khoang quartze (Si0,) va brownmillerite § ;3(5)
(Ca,FeAlO,). % 335
. . . < 330
2.2.2. Tinh két khoi cia MgO periclase tir nguéon = 3,25
qudng magnesite Kong Queng khi nung 3,20

Nghién ciu da tién hanh xac dinh khéi
lugng riéng clia cdc mau dé danh gia muc do

16 DAUKHIi - SO 8/2022

Ham lugng cac khoang vat (% khéi lugng)
Brownmillerite

Khac

3,61

25

Quartz Si0, CayFehl0 Brucite Mg0
2 1
2 1
2 1
2 1
1 1
1 1
1 1
1 1
1 2
1 1
1 1
1 1
1,33 1,083
368 1.200°C
; 34 3,44
' 3,38
Periclase 0,5 1,0 15
100% Thoi gian nung (gic)
3,68
! 1.250°C
E 3,47 I I
Periclase » 0,5
100% Thd|g|an nung g|a
3,68 : 1.300°C
'349 I I
Periclase , 05
100% ! Tholglan nung glo

Hinh 6. Anh hudng cda thoi gian nung t6i khdi lugng riéng ca Mgo.
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Bdng 4. Thoi gian trung hoa cda cdc mdu MgO periclase khi nung

Thai gian trung hoa (giy)

T Nhiét d6 nung Véi trudng hop mau dang nghién citu 6 cac thi gian nung khac nhau Vdi phu gia
0,5 gio 1gio 1,5 gio 2,5 gio T™-1

1 1.200°C 1.060 1.420 1.760 2.430

2 1.250°C 1432 1.675 2.490 3.215 1.890

3 1.300°C 1.670 2.340 3.130 4.560

2.2.3. Thoi gian trung hoa ctia sén phdm MgO
periclase tor nguén qudng magnesite Kong
Queng khinung

Thdi gian trung hoa la chi tiéu quan trong
dé danh gia muic d6 gia héa bé mat, tic hoat
tinh cda tinh thé MgO periclase khi dugc nung
& nhiét do cao. Thai gian trung hoa la khoadng
thai gian (tinh bang gidy) can thiét dé trung
hoa dung dich acid (dung dich acid acetic
0,25M) bang khai lugng MgO (5 g). Chat chi
thi pH dugc st dung trong trudng hgp nay la
phenolphthalein. Két qua danh gia thoi gian
trung hoa clia cdc mau MgO periclase dugc
nung & cac nhiét d6 khac nhau va thdi gian
nung khac nhau dugc thé hién trong Bang 4.

Hinh 7. Thi nghiém xdc dinh thoi gian trung hoa cda cdc mdu MgO periclase khi nung.

25 Overlgy plot
Nhiét d6 cho kha nang cho két khéi tét
trong khoang 1.250 - 1.300°C. Khi két hgp
két luan nay véi cac ché dé nung cho chitiéu
thai gian trung hoa clla mau cao gap 1,2 -
1,5 so vdi chi tiéu 1.890 gidy cila TM-1 c6 thé
thay, khoang nhiét d6 nung téi uu nam trong
vung nhiét dé tuong tu va thdi gian nung
trong khoang 0,5 - 1 gia. Tur két qua giai bai
Thgian trung hoa 1.643, toan t6i uu cho cac théng sé thanh phan anh
0 102569921731 hudng t6i thai gian trung hoa bang phuang
phap quy hoach thuc nghiém (Hinh 8), cac
1.2|60 1.2|80 1300 théng sé téi uu tim dugc co gia tri nhu sau:

15 -¢

Thai gian (gio)

05

T T ®
1.200 1.220 1.240
Nhigt do ('C) - Nhiét d6 nung I3: 1.269°C;

Hinh 8. B4 thi biéu dién dnh hudng ctia cdc yéu t6 thanh phdn tdi thoi gian trung hoa. - Thi gian nung 14 0,6 gid.

thiéu két cta vat liéu MgO periclase. K&t qua cho thdy, nhiét d6 nung 3. Anh huéng ctia phu gia gian nd PVChem
¢6 anh hudng I&n hon so véi thai gian nung va nhiét dé c6 kha nang MgO tGi tinh chat ctia viia va da xi ming
cho két khéi t6t (cho tinh nung luyén t6t hon) la vung nhiét d6 I6n hon

1.250°C. PVChem MgO la phu gia gidan né goc

MgO da dugc nhém tac gia nghién ciu, ché

Mau quing magnesite Kong Queng c6 tinh két khéi tét, c6 thé tao va danh gia anh hudng ctia phu gia gian

tao ra thuan Igi cho qua trinh nung mau dé san xuat phu gia gian né. nd tai tinh chat clia vifa va da xi mang (Bang

Nhiét d& cho kha ndng cho két khéi tét c6 thé chon nhiét dé tur 1.250 5). Ham luong phu gia n& dugc dua vao

- 1.300°C. Thai gian luu nhiét kha di cho két khéi trong khoang dudi nghién ctu ndm trong khoang: 0,4%; 0,6%;
1,5 gid. 0,75%; 0,8% va 1%.
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Bding 5. Thanh phdn don vita xi mdng cé yéu cdu cao vé khd ndng ngdn ngira hién tuong xam nhdp

cla khi

T Thanh phan Nong dd
1 Ximang G (pps) 94
2 Phu gia tdng bén nhiét Silica flour (%bwoc) 35
3 Phu gia gidn ng PVYChem-MgO (%bwoc) -
4 Phugia khtrbot (gps) 0,05
5 Phu gia da chiic ndng, gidm d thai nuéc (gps) 0,25
6  Phugia phan tan (gps) 03
7 Phu gia cham dong (gps) 0,08
8 Phu gia ngan nglfa su xam nhap cla khi, tang lién két (gps) 1,0
9 Nudic tron (nudc bién) (gps) 5,26

Bdng 6. Anh hugng ctia ham higng phu gia gién né cng nghé (PVChem Mq0) tdi d6 tdch nudec
va thdi nuéc ctia viia xi mdng

Ham lugng PVChem Mg0 Do tachnudc Do thai nudc/30 phut

3.1. Anh huéng cia phu gia gidn né PVChem
MgO téi tinh chdt cua vira xi méng

3.1.1. Nghién ctru Gnh huéng cua phu gia gian né
PVChem MgO téi dé tdch nudc va thdi nudc cta
via xi mdng

Két qua phan tich anh hudng ctia ham lugng
phu gia gidn n& cong nghé (PVChem MgO) tGi
dé tach nuéc va thai nudc dugc thé hién trong
Bang 6. V{ia xi mdng c6 b8 sung phu gia gidn n&
PVChem MgO hoan toan khong tach nudc, do
thai nudc dap Ung yéu cau doi vai viia xi mang
trdm ngdn ngua sy xam nhap cua khi.

3.1.2. Anh huéng cda phu gia gidn né PVChem

m trong xi méng (%) (%) (ml) MgO téi tinh chdt luu bién cta vira xi médng
1 4 44 .
5 868 g m Két quad phan tich anh hudng cta ham
3 075 0 D lugng phu gia gian ng PVChem MgO téi cac
4 0.80 0 44 thong s6 luu bién cla vita xi mang dugc thé
5 1,00 0 2 hién trong Bang 7 va Hinh 9.Vé ca ban cho thay,
Bding 7. Két qud vé dnh hudng cia ham lugng phu gia gidn né céng nghé (PVChem MgO) tdi cdc thdng s6 luu bién ctia vita xi mdng
HL phu o S6 doc (V) trén may do dd n_t\(rt L'r’ng véi cac toc d6 trugt tuong déi D6 nhét {ng sust
. Nhiét dé (S™) khacnhau i .
giaMg0 : déo,PV  truot dong,
(%) khi do Vi Voo Vioo Veo V3o Vs Vs (cp) YP Lb/100ft2
1.022 51 340,4 170,2 102,1 511 10,2
04 27°C 237 180 118 85 58 32 19 178,5 58,5
’ 88°C 203 160 100 75 50 22 19 154,5 48,5
06 27°C 210 162 102 76 50 22 20 162 48
’ 88°C 159 127 78 58 36 16 12 121,5 37,5
075 27°C 214 165 105 78 51 23 20 163,5 50,5
’ 88°C 168 134 88 65 45 21 17 120 48
08 27°C 215 170 112 84 58 25 21 154,5 60,5
’ 88°C 179 140 93 71 49 22 20 129 50
1 27°C 225 175 114 86 59 30 25 166,5 58,5
88°C 195 155 98 73 51 34 30 145,5 49,5
250 250 : -
PVChem Mg0 = 0,4% . PVChem Mg0 = 0,8% 27°C
& 200 E 200 e
S = S YP=605 " 88°C_
= S PV=1545 A7
£ 150 ~ £ 150 i
£ / 2 £ T WP=50
00— /,«f £ 100 s PV=129
= 50.»-/'//- : Z 50 wt /2
S i S I
0 £ 0 i
36 30 60 100 200 300 V/phut 36 30 60 700 200 300 V/&
5'110’251,1 102,2 170,2 o 340,4 511 §7 5,11025]’1 1022 1702 3404 517 S
Toc d6 trugt tuong doi " Toc do trugt tuang doi

Hinh 9. Biéu d6 dwong cong luu bién viia chifa phu gia né PVChem Mg0 & cdc diéu kién nhiét do 27°Cva 88°C
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Bdng 8. Anh hugng ciia ham higng phu gia gién né PVChem MgO tdi thoi gian dic qudnh cia viia xi mdng

s - Théi gian dac quanh ting véi cac d6 quanh khac nhau

7 Ham lugng phu gia gian ng PYChem MgO0 (%) 308C 9 9 97 0BC 9 100BC

1 0 6 gid 55 phut 7 gi6 30 phat 7 gi6 34 phat
2 0,40 6 qid 27 phit 6 gi6 50 phat 6 gi6 55 phat
3 0,60 5 gid 33 phiit 5gid 54 phut 6 gio

4 0,75 4 gi6 8 phat 5 qio 5 gi¢ 5 pht
5 0,80 4gio 42 phit 4.¢id 50 phit 5qio

6 1 3gid 15 phdt 4.¢id 20 phit 4.gio 28 phit

Bding 9. B3 né thanh viia xi méng chita cdc logi phu gia né khdc nhau & diéu kién nhiét dg 160°C, dp sudt 210 atm trong 24 gic

T Loai phu gia né dugc st dung Ty trong vifa (g/cm®) Ty 1é gian né dai trung binh (%)
1 Khéng st dung phu gia 1,88 0,106
2 Phu gia PVChem Mg0 1,88 0,209
3 Khéng st dung phu gia 1,80 0,170
4 Phu gia PVChem Mg0 1,80 0,264

Hinh 10. Qud trinh Idp mdu va chay autoclave do dd gidn nd & diéu kién nhiét 46 160°C, dp sudt 210 atm.

Bdng 10. Ainh huding ctia ham higng phu gia gicin né PYChem Mg tdi 6 bén nén ciia dd xi mdng

- Ham lugng phu gia gian ng PVChem Mg0 Do bén nén (psi)

(%) 12 gio 24 gio
1 0,40 1.781 2172
2 0,60 1.993 2.505
3 0,75 2.226 2.659
4 0,80 2122 2.553
5 1,00 1.993 2.431
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Bding 11. Don vita xi mdng st dung phu gia gidn ng PVChem Mg0

Nong do
T C3u tirhéa pham Don vi Pon khéng ding Pon ¢6 diing
phu gia gidn né phu gia gidn né
1 Xi mdng G (G-DMC) pps 94 94
2 Phu gia Silica flour %bwoc 35 35
3 Phu gia gian ng (PVChem Mg0) %bwoc 0 0,75
4 Phu gia kh( bot gps 0,05 0,05
5 Phu gia da chic ndng, gidm d0 thai nudc gps 0,25 0,25
6 Phu gia phan tan gps 0,40 0,40
7 Phu gia cham déng gps 0,08 0,08
8 Phu gia ngan nglfa su xam nhap cla khi, tang lién két gps 1,00 1,00
9 Nudc tron gps 5,36 5,40
Bding 12. Két qud phdn tich tinh luu bién, dg tdch nudc, dé thdi nudc cda vida xi mang
PVChenm Théng s6 Iuu bién Do bén gel Dé, nhot  Ung Slfé’t Dotich D thii
ST mgo  whetdorg) Vio b Gt gelqg  GCOPY truotdong, o on) e (ml)
T 51 170,2 51 (cp) YP, Lb/100ft?
1 0,0 27 21 104 19 21 84 160,5 50,5 00 1
2 0,0 88 167 87 17 21 79 120 47 !
3 0,75 27 260 142 43 53 132 177 83 00 1
4 0,75 88 165 81 18 18 69 126 39 !
s e s MgO t6i d6 n& dai cla da xi mang theo
e e 2 phuong phap la d& nd autoclave theo
. &= PiChemMg0 = 0.75% chi tiéu 6 cda tiéu chudn Viét Nam TCVN
E 571 7711:2007 va d6 né & diéu kién nhiét d6 cao,
: j it do ap suat cao. Két qua téng hop vé anh hudng

e 1
¥

i
I

i

D0 bén nén:
12 git'= 2226 psi
24 gio' = 2659 psi

Nhiét do
Do bénnén-

Thas gian: gio - phit
Hinh 11. Biéu do do bén nén ciia don viia xi mdng chiia 0,75% phu gia PVChem MgO.

cac dudng luu bién c6 dang dac trung cho chat long phi Newton; cac

dudng cong cho thdy tinh chat vita xi mang déng nhat.

3.1.3. Anh huéng ctia phu gia gidn né PYChem MgO t6i d6 qudnh va thoi

gian ddc qudnh cua via xi mdng

Két qud danh gia anh hudng cta ham lugng phu gia gian ng
PVChem MgO téi thai gian ddc quanh cda vita xi mang thé hién trong
Bang 8 cho thay, phu gia gian nd PVChem MgO gilip thai gian dac
quénh cua viia xi mang ngan lai.

3.2. Anh huéng ciia phu gia gidn né PVChem MgO tdéi tinh chdt cia

dd xi mdng

3.2.1. Anh huéng ctia phu gia giéin né PYChem MgO t6i dé né clia dd xi médng
Da tién hanh nghién ctu anh huéng clia phu gia gian ng PVChem
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clia phu gia PVChem MgO téi d6 ng thanh
viia xi mang & nhiét do 160°C, ap suat 210
atm trong 24 gi¢ (Bang 9) cho thdy via xi
mang tram ong chéng khai thac dat yéu cau
cao vé kha nang chéng tham khi (yéu cau vé
d6 nd dua ra vdi viia trong diéu kién nay la
trong khoédng 0 - 0,5%).

3.2.3. Anh huéng cta phu gia gian né PVChem
MgO dén do bén co hoc cta dd xi mdng

Phuang phap dugc thuc hién trén thiét
bi thiét bi phan tich xi mang bang siéu am,
& diéu kién nhiét d6 160°C, ap suat 210 atm
trong 24 gio.

Khi dugc bd sung phu gia gian né
PVChem MgO, d6 bén cla d4 xi mang tang
[én, dat cuc dai & ham lugng khoang 0,75%.
Két qua nay cho thay, theo tiéu chi dé bén da
xi mang c6 thé khuyén dung ham lugng phu
gia gian n& PVChem MgO la 0,75%.
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4. Thiét lap don vita xi mang tram cé yéu cau cao vé
kha nang ngan ngira su xam nhéap cta khi

Trén co s cac két qua nghién ciu trudc d6, don tram
xi mdng cho trudng hgp 6ng chéng khai thac cé yéu cau
cao vé kha nang ngan ngtia su xam nhap cda khi dugc thé
hién trong Bang 11.

K&t qua danh gia trong phong thi nghiém vé tinh chat
vfa xi mang (ty trong, d6 tach nudc, do thai nudc, tinh
chat luu bién, thai gian dac quanh) va d6 bén da xi mang
tur don vita xi mang chia 0,75% phu gia gian né PVChem
MgO cho thdy c6 hiéu qua cao trong ngan ngua hién
tugng khi xam nhap.

5. Két luan

PVChem da nghién clu va ché tao thanh céng phu
gia gian n& PYChem MgO ti nguén quang magnesite; xay
dung dugc quy trinh x{ ly nguyén liéu nung mau dé thu
dugc phu gia gian ng dat tiéu chuan lam co s& thiét 1ap
don vira trdm xi mang cho giéng khoan. Nghién ctu da
thiét 1ap thanh céng don vira tram xi mang véi 0,75% ham
luong phu gia gian n& géc MgO, ¢6 kha nang ngan ngura
su xam nhap va dich chuyén cua khi.
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STUDY ON THE PREPARATION OF PVCHEM MGO EXPANSIVE ADDITIVE
AND A RECIPE OF CEMENT SLURRY TO PREVENT GAS MIGRATION AND

CHANNELLING

Kieu Anh Trung, Vu Van Dug, Le Van Cong, Do Thanh Trung
PVChem-Tech Company Limited
Email: trungka@pvchem.com.vn

Summary

During the process of cementing, Mg0-based expansive additives are widely used to increase bond and adhesion of the cement stone
annulus with the wellbore and casing. Under the high-temperature condition of the bottom hole area, the additives help prevent gas

channelling and migration in the well.

The paper presents the results of a study on the preparation of the PVChem Mg0 expansion additive based on the magnesite ore from
Kong Queng mine (Gia Lai province). The analyses of density, water separation, water discharge, rheological properties, thickening time and
strength of cement stone then showed that adding 0.75% PVChem MgO expansion additive into the cement slurry mixture prevents gas

ingress and migration effectively.

Key words: Expansion additive, Mg0, cementing, gas channelling, gas migration.
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