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Tém tit: Khi dp dung cong nghé chong tham bang tuong hao bentonite, hén hop vit liéu lam
tuong dwoc pha tron bang cach tao dung dich bentonite (Za hon hop ciia nudc voi bentonite) daé sir
dung voi vai tro gnf on dinh cho vdch hao truée, roi méi dem tron véi dat dé tao thanh vt liéu
dang bun ddc do vao hao. Theo cong nghé thi cong twang hao nhw vdy, ciing nhu can cir vao
nhitng yéu cau vé mat ky thudt cia tiwong hdo trong cac tru"O’ng hop khac nhau thi viéc tao duoc
dung dich bentonite thich hop dé vira théa man diéu kién thi céng, vira dam bao duwoc cac yéu cau
ky thudt cua tLrO'ng nhw kha nang chong tham, cuong dg,.. doi hoi phai dung dén mét sé chat phu
gia pha trén vao hon hop. Bai bao nay sé de cdp dén van dé anh hiong cia phu gia Ethanol d6i véi
dung dich bentonite, dong thoi dwa ra két lugn va kién nghi cho nhiing céng trinh dp dung céng
nghé chong tham bang twong hao Bentonite sau nay

T khoa: Dung dich Bentonite, phu gia, dung méi Ethanol, twong hdo chong tham bentonite.

I. Pit van dé

Trong nhitng nim qua viéc chéng tham cho
nén, than dap da co nhiéu bién phap mai duoc
ing dung mang lai hiéu qua kinh té cao, gop
phan nang cao chat luong cong trinh, dac biét la
cong nghé tuong hao chong thim Bentonite.
Hon hop vat liéu lam tudng hao c6 thanh phan &
cac dang khac nhau nhu sau: Ximang-bentonite
(X-B), dét-bentonite (P-B) hodc dét-ximang-
bentonite (D-X-B). Cong nghé thi cong tuong
hao duoc tién hanh theo cach dao hao trong
dung dich Bentonite (1a hdn hop ctia nudc véi
Bentonite), sau d6 hao dugc 1ap ddy bang nhiing
hdn hop pha tron dudi cac dang khac nhau X-B,
b-B hay X-D-B. Theo cong ngh¢ thi cong tuong
hao nhu vay, cling nhu cén cir vao nhiing yéu
cdu vé mit k¥ thuat cia tudng hio trong céc
truong hop khac nhau thi viéc tao dugc dung
dich bentonite thich hop dé vira théa mén diéu
kién thi cong, vira dam bao dugc cac yéu cau ky
thuat cua tuong nhu kha ning chéng tham,
cudng do,..... doi hoi phai dung dén mot sd chat
phu gia pha trén vao hdn hop. Dya trén két qua
nghién ctru tir dé tai “Nghién ciru ning cao kha
nang chong tham cia twong hao ddt-bentonite
dé xik Iy tham nén va than ddp”, két hop véi két
qué thu thap dugc ¢ cac tai liéu nudc ngoai, bai
bao nay s& dé cap dén noi dung vé “Anh huong
cia Ethanol doi véi dung dich bentonite trong cong
nghé thi cong tuwong hdao chong tham bentonite”.

I1. Nguyén ly hoat dong ciia Bentonite va

tac dung cia viéc pha tron Ethanol

Bentonite 1a mot dang sét co thanh phan
chinh 1a khoang monmorilonit c6 kha nang
truong nd khi gdp nudc. Cac loai bentonite
thong thuong ¢ thé hap phu lugng nude bing
bbn dén bay lan so v6i khéi luong kho, va no
thé tich nam dén tam lan so voi kich thude ban
diu cua no. Vi dic tinh d6 nén khi tron
Bentonite véi dat, nd s& truong no va lap day
vao cac 10 rdng trong két cu dat, do d6 lam
giam hé s6 thdm. Dung dich bentonite (hdn hop
bentonite voi nude) dung cho viée giit on dinh
vach hao trong qua trinh dao hay dung dé tron
voi dat tao hdn hop viét li¢u cho hao déu yéu ciu
ham luong bentonite cang cao cang tot. Ham
luong bentonite cao s& dam bao cho hd co tinh
nhdt cao va dung trong 16n, nhu vay viée giit 6n
dinh vach sé& t6t hon. Him luong bentonite cao
trong dung dich cling c6 nghia la s€ lam tang
lugng bentonite trong hén hop vat liéu lam
tuong, do d6 tao kha ning lap day 16 rong trong
két cdu dat cao, hé sd tham giam va kha ning
chéng tham ting 1én. Tuy nhién khi tao dung
dich bentonite bang cach tron trong nudc thi
ham lIugng bentonite tdi da chi dat t&i 7%, do co
nang cua may tron va may bom hut chi cho
phép 1am viée t6i mirc nay. Néu vuot qua lugng
d6, dung dich Bentonite trd nén dac va may trén
s& khong du co ning dé hoat dong. Két qua la
luong bentonite 16n nhat c6 thé cho vao hdn hop
dat chi 1a 20kg/m’. Dé tang thém ham lwong
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bentonite trong dung dich, cé thé 1am cham su
truong n¢ cua cac hat bentonite trong thoi gian
dau (khi dang thi cong) va dé nd truong nd &
giai doan sau (sau khi da duoc tron déu voi dit)
bang cach st dung dung méi hitu co thay cho
dung méi 1a nudc don thuan. Véi hdn hop nhu
vay, bentonite s€ truong n¢ cham lai, sau khi co
su thé chd cta nudc vao dung méi hitu co (do
nuéc ning va khoé bay hoi hon). Nhitng hon hop
dung dich nhu vay khi ding tron véi dét co thé
lam ting kha niang chéng thdm cua tudng do
luong ham lugng bentonite cao, truong nd sau
nén c6 thé dién day vao cac 16 rong trong cot
dat. Co rat nhiéu loai dung maéi c6 thé sir dung
cho muc dich nay, tuy nhién Ethanol té ra la
thich hop nhit boi dic tinh 6n hoa, dé dang bi
phén huy do tac dung sinh hoa va khong gay hai
v6i moi truong nudc ngam. DE co thé ting thém
ham luong bentonite trong hdn hop vira dat-
bentonite, viéc ing dung dung dich bentonite dam
dic bang cach sir dung dung méi hiru co Ethanol
1a mot giai phap c6 hiéu qua. D c6 mot s6 nhimg
cong trinh nghién ctru vé dic tinh co hoc cua hon
hop dét voi chat hoa tan trong d6 c6 str dung dén
Ethanol. Trong khuon kho bai bao nay s& dua ra
két qua nghién ctru vé ty 1¢ pha tron ciia Bentonite
trong dung méi c6 sir dung Ethanol v&i cac nong
d6 khac nhau, sao cho van giit dugc do nhét theo
yéu cau cua dung dich.

III. B6 tri thi nghiém va cac to hop thi
nghiém

(1) Thi nghiém kiém tra d§ nhét: Dung
dich Bentonite duoc kiém tra d6 nhot béng phéu
do hinh nén cut tiéu chuidn Marsh - Funnel
Viscometer. Cau tao phéu thir @6 nhdt xem hinh
s6 1. Cac budc tién hanh thi nghiém nhu sau:

1. Lip dat thiét bi nhu hinh v&

2. Bit ngén tay bén dudi phéu, rét vao phéu
dén vach 700 ml

3. Tha ngon tay va bam gid dén khi bentonite
o ca dat 500 ml

4. Thoi gian ¢ém duoc tinh bang gidy chinh
la ¢ nhot

(2) Thi nghiém kié¢m tra dung trong: Dung
can dung trong dé xac dinh dung trong cua dung
dich Bentonite. Cdu tao cin nhu trén hinh 2.
Céc budc tién hanh thi nghiém nhu sau:

1. Rt dung dich bentonite vao vira day bau
chua
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2. Pay nip nhe nhang dé bentonite tran ra

3. it can vao vi tri thiét ké trong hop

4. Piéu chinh qua can trén thang do cho dén
khi can thing bang nim ngang

5. Poc chi sb do va ghi s6
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Hinh 1. Phéu tiéu chu‘(fn Marsh dé kz

Hinh 2. Can dung trong

(3) Cac t6 hop thi nghiém

Tir cac két qua nghién ciu trude day cho
théy, ¢6 it su khac biét vé dung trong ctia hon
hop khi nong d6 dung dich ethanol 16n hon 60%
va dung dich ethanol 60% c6 dic tinh gan gidng
v6i dung dich nguyén chat, vi vay thi nghiém &
day duoc tién hanh véi dung dich ethanol ndng
do tbi da 60%. Dung dich voi néng d6 nhu vay
s& it gdy chay va dé kiém soat hon so véi dung
dich ddm déc. Dung dich Ethanol dugc dung véi
cac ty 18 0, 20, 40 va 60%, ty 1¢ phan trim nay
tinh theo khdi luong Ethanol trong dung dich.
Tién hanh thi nghiém hai chi tiéu do nhot va
dung trong cua cac dung dich voi lugng
bentonite thay dbi trong pham vi tir 5 dén 40%,
toi muc dat d nhot khoang 40s thi dung thi
nghi¢m.



IV. Két qua thi nghi¢m

Bang 1. Thanh phan, @6 nhét va dung trong ciia cac dung dich thi nghiém

K}-I Thanh phan vit li¢u trong dung dich Nong dd D6 nhét Dung
mau Bentonite( | Ethanol( | Nudc B/(E+N) | Ethanol : ) tr(.)ng3
TN g) ml) (ml) (%) (Y) (g/cm’)
1-1 35 0 700 5 0 17,0 1,007
1-2 42 0 700 6 0 17,5 1,013
1-3 49 0 700 7 0 18,0 1,020
1-4 56 0 700 8 0 20,0 1,023
1-5 70 0 700 10 0 26,0 1,043
1-6 84 0 700 12 0 32,0 1,067
1-7 105 0 700 15 0 39,0 1,073
2-1 47,3 185,7 600 6 20 17,0 0,987
2-2 63 185,7 600 8 20 19,5 0,990
2-3 78,8 185,7 600 10 20 22,0 1,000
2-4 94,5 185,7 600 12 20 30,0 1,025
2-5 118,1 185,7 600 15 20 37,5 1,057
2-6 157,5 185,7 600 20 20 42,0 1,100
3-1 58,56 332 400 8 40 16,5 0,956
3-2 73,2 332 400 10 40 17,0 0,987
3-3 109,8 332 400 15 40 21,0 1,050
3-4 146,4 332 400 20 40 25,0 1,080
3-5 183 332 400 25 40 27,0 1,110
3-6 219,6 332 400 30 40 30,0 1,140
3-7 256,2 332 400 35 40 39,0 1,193
4-1 86,3 562,5 300 10 60 17,0 0,940
4-2 129,4 562,5 300 15 60 20,0 1,000
4-3 172,5 562,5 300 20 60 22,2 1,020
4-4 215,6 562,5 300 25 60 25,0 1,070
4-5 258,8 562,5 300 30 60 28,7 1,123
4-6 301,9 562,5 300 35 60 34,0 1,170
4-7 345 562,5 300 40 60 40,0 1,230

Hinh 3, 4 chi ra quan hé gitta lugng
Bentonite pha vao dung dich (B/(E+N)) so vdi
dd nhoét va dung trong dat dugc khi dung dung
dich Ethanol c6 ndng d6 khac nhau.

Két qua thi nghiém cho thdy, cac dung dich
c6 cung nong do Ethanol tuan theo qui luat
chung d6 1a ndong do bentonite ting thi tinh
nhét ciia dung dich tang. Véi dung dich 0%
ethanol, d§ nhot tang tur 17s khi lugng ben 1a
5% lén dén 39s khi lugng ben 1a 15%. Véi

dung dich c6 60% ethanol, @ nhaot tang tur 17s
khi lugng ben 1a 10% lén dén 40s khi lugng
ben 1a 40%. Thuc té cho thdy khi cic dung
dich dat t6i @ nhot khoang 40s/500ml thi d6
ddc cao, rat kho chay qua phdu thi nghiém.
Néu tiép tuc ting lugng bentonite thi két qua
thi nghiém s€ khong con chinh xac nén céc thi
nghiém chi tién hanh véi ham lugng bentonite
ting t6i muc do nhdt dat téi téi da la
40s/500ml.
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QUAN HE CUA BQ NHOT VO'I LUQNG BENTONITE

= Dd Ethanol 0%
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Hinh 3. Sy thay déi do nhot khi pha luong
Bentonite khdac nhau trong cac dung dich c6
nong do Ethanol khdc nhau
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Dung dich ¢6 ndng do Ethanol cao co thé pha
duoc lugng bentonite nhiéu hon dé dam bao
cung do nhdt. Vi du, voi d§ nhot 25s/500ml,
khi dung dung méi la nude chi tron duge 10%
ben, trong khi voi dung méi c¢6 pha 60% ethanol
c6 thé tron toi 40% bentonite. Diéu niy c6 nghia
1a khéi lugng dung moéi hoa tan cing mot lugng
bentonite dé tao thanh dung dich co thé giam di
1/4 khi tron bang ethanol thay vi bang nudc.
Nguoc lai ham lugng bentonite trong dung dich
c6 thé tang 1én dang ké khi str dung dung moi 1a
ethanol.

Két qua nghién ctru ciing cho thay, néu gidi
han @6 nhot ctia dung dich tdi da 1a 40s/500ml
thi ham luong bentonite tdi da trong dung dich
chi ¢ thé dat dugc 13 15% vé&i hdn hop khong
ding Ethanol, c6 thé ting 1én 20% khi dung
Ethanol ndéng do 20%, 35% v&i Ethanol 40% va
dat 40% vai Ethanol 60%.

Trong thuc té, tuy thudc vao loai dat cua
tuong, diéu kién may tron s quyét dinh d6 nhot
thich hop nhit cua dung dich. Vé&i do nhét do
may troén s€ hoat ddng voi tbc do vira phai,
khong bi rung manh ma van tao duoc d6 dong
déu cho dung dich bentonite, va d0 nhdt do
cling s& dam bao cho viéc giit on dinh vach cho
tuong mot cach tot nhat. Tuy nhién do nhét do
¢ thé dat duoc bang nhimg hdn hop co luong
bentonite khac nhau nhd viéc thay mot phan dung
méi nudc bang ethanol. Puong nhién luong
bentonite c¢6 trong dung dich cang nhiéu s& cang
tdt vé mat k¥ thuat vi dung dich do tron voi dat
lam tudng s€ tao san phém c6 hé sb thdm nho,
tang kha ning chdng tham cho tudng hao.
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QUAN HE CUA DUNG TRONG VO'I LUONG BENTONITE

* Dd Ethanol 0%

« Dd Ethanol 20% = Dd Ethanol 40% 4 Dd Ethanol 60%
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Hinh 4. Sy thay déi dung trong khi pha lwong
Bentonite khdc nhau trong cac dung dich co
nong do Ethanol khdc nhau

Két qua thi nghiém chi tiéu dung trong cho
thdy, trong cac dung dich co cing nong do
ethanol khi nong d6 ben ting thi dung trong
tang. Dé dat do nhét 40s/500ml, khi ding dung
moi 12 nude khong pha Ethanol, dung trong tbi
da dat dugc chi 1a 1,067, trong khi voi dung
moi c6 pha 20% Ethanol dung trong tbi da dat
duoc 1a 1,1, khi pha 40% ethanol dung trong tdi
da dat dwoc 1a 1,19 va tri s6 nay c6 thé lén t6i
1,23 khi pha 60% ethanol. Nhu vay khi dung
dung méi c6 nong do ethanol cao s& cho phép
pha lugng bentonite nhiéu, tao dugc dung dich
¢6 dung trong cao, ddy ciing 1a dic tinh can thiét
khi thi cong tudong hao.

Trong nhitng truong hop co yéu cau cu thé
vé ham luong bentonite trong dung dich, do
nhdt hay dung trong cta dung dich, tuy thudc
vao chi phi cho phép va kha ning cung cip
ethanol co thé chon dugc hdn hop t6i uu nhat
dia vao biéu d6 quan hé xay dung duoc trén
hinh 3 va 4. Cac biéu d0 quan hé nay cé thé
giip cac don vi thi cong trong viéc lya chon
phuong an thich hop cho viéc st dung Ethanol
trong dung dich Bentonite.

Két qua nghién ctu dat dwoc phu hop voi
nhén dinh ban dau vé vai tro cia ethanol trong
dung dich bentonite va gan vdi két qua nghién
ciru trude day cua tac gia Motoyuki va Sumio
Horiochi [1]. Cac két qua nay gitp cho viéc
khang dinh kha ning ung dung 1y tudng cia
tuong chong thim dung dung dich Ethanol-
Bentonite.



V. Két luan

Cho dén nay tuong hao bentonite da duoc st
dung rong rii véi myc dich chdng thdm. Trong
qué trinh thi céng tudng hao can phai xem xét
dén viéc st dung thém cac phu gia dé dam bao
thoa man cac yéu cau ky thuat dé ra ciing nhu
thoa man diéu kién thi cong thuc té hién truong.
Viéc sir dung Ethanol cho cac cong trinh chdng
tham theo phuong phap tudng hao bentonite 13
rat dang xem xét vi mot lugng lon ethanol co
thé san xuat dugc tir cac ché pham nong nghiép
do d6 c6 thé tan dung dugc vat li€u du thira va
gi4 thanh c6 thé & muc chip nhan dugc. Uu
diém cua viéc su dung ethanol da dugc téng két
nhu sau: (1) Lam ting dang ké ham luong
bentonite trong dung dich, cu thé c6 thé 1én t6i
40% trong dung dich ethanol 60%; (2) Ethanol
trong dat da duge tron 1an dung dich bentonite-
ethanol c6 thé dé dang duoc thé chd boi thanh

TAI LIEU THAM KHAO

phan nudc tham qua, sau d6 trwong nd va cho
két qua hé s6 thAdm nho, cuong do cit cao. A3)
Su di chuyén cta Ethanol trong cac dung moi
khac c6 & ting nudc ngam cho thiy ethanol c6
vai trd nhu 1a dung méi lam sach dat 6 nhiém.
Tuy nhién ciing chua c6 thong tin day du vé sy
khuyéch tan ciia ethanol trong ting nudc ngam
va ciing chua co truong hop thir nghiém nao vé
viéc sir dung vira dat-bentonite-ethanol tai hién
truong do d6 can phai co nhitng nghién ctu
thém dé khing dinh vé kha ning ung dung thuc
té cua loai vat lidu nay.

VI. Loi cam on

Két qua trén 1a mot phan trong dé tai khoa
hoc cap BO “Nghién ciru ndng cao kha ndng
chong tham ciia tuwong hdo ddt-bentonite dé xir
Iy tham nén va than ddp”. Cac tac gia xin tran
trong cam on Bo Nong nghiép va PTNT di cap
kinh phi cho dé tai nghién ciru nay.
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Abstract

THE IMPACT OF ETHANOL TO BENTONITE SLURRY IN CONSTRUCTION
TECHNOLOGY USING BENTONITE SLURRY TRENCH METHOD

When applying waterproof technology using bentonite slurry trench method, material mixture is
made by making bentonite slurry first, then blend with soil to create backfill, that is used to provide
impermeable barrier. By such a construction method, and based on required specification in
different cases, creating satisfied bentonite slurry requires the use of some kinds of admixtures.
Through the obtained experiment results, the paper presents the impact of ethanol to bentonite
slurry, conclusions and recommendations for the works those will be constructed using bentonite
trench method to proof water in the next coming time.
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