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TOM TAT

Xanthan la mot polysaccharide tu nhién dang bét, dugc tao ra
thong qua qua trinh 1en men cua duong do vi khuan
Xanthomonas campestris dam nhiém. Trong xay dung, Xanthan
da duoc nghién ciu va ung dung trong vat liéu xay dung cau
duong, phu gia diéu chinh do nhét trong bé tong ty dam... va
trong cong ngh¢ vat liéu xay dung noéi chung, Xanthan dugc su
dung nhu phu gia diéu chinh nhét, chat lam dic... trong bé
tong. Trong nghién clru nay, kha nang ung dung Xanthan trong
bé tong da duoc danh gia so bo. Thong qua két qua thi nghiép
ép kéo dé danh gia ung xir luu bién ctia hd Xanthan, tac gia da
trién khai thi nghiém nén méu bé tong sir dung phu gia Xanthan
(2%), danh gia su thay doi cuong do ciia bé tong khi sir dung
Xanthan. Két qua cho thiy Xanthan c6 thé st dung trong bé
tong dé cai thién tinh dinh bam vai khuon va ting kha ning troc
khuon dé dang. Pong thoi khi tron Xanthane trong bé tong véi
ham lugng 2% ciing gop phan ting cuong dd chiu nén clia bé
tong voi muc tang 7%.

Tur khoa: Xanthan; thi nghiém ép kéo; cuong do; bé tong.

1. Téng quan chung

Véi sy phét trién cua cong nghé xay dung, sé lwong ngay
cang nhiéu va quy md cua cac cong trinh xay dung, doi
hoi cong nghé thi cong ngay cang hién dai va chinh xac
cao. Pé dam bao chat luong cua cong trinh xay dung, cac
phtrong phap dénh gia chit lugng bé tong can phét trién
dé ngoai viéc kiém tra chat luong dau vao, quy trinh tron
tai tram tron... thi tai hién truong thi cong cha yéu van la
do d¢ sut cta vira bé tong, ldy mau dé kiém tra cuong do
sau nay... Thuc té cho thay viéc kiém tra danh gia cac tinh
chat nhu trén van chua du dé dam bao rang chat luong bé
tong dat yéu cau so véi quy dinh dé co thé thi cong bom,
d6 dam...

Hién nay ¢ cac nudc phat trién trén thé gii, nhiéu cong ty
cung tng bé tong thuong pham, nhiéu nha thau chuyén thi
cong bé tdng va cac trung tdm nghién ciu vé vat liéu xay
dung, cac trung tdm nghién ciu phat trién... dang nghién
ctru trién khai sau vé linh vuc luu bién cua vat liéu xay
dung, trong d6 co bé tong vai muc dich tim ra nhitng phuong
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phap, cach thirc, thiét bi, théng sb dic trung dé danh gia dung va du chat lugng bé tong.
Nhiing phuong phép mdi ndy phai dap ung duoc do chinh xéc, do tin cay cao hon so voi
phuong phéap truyén thong la d6 sut. Song song v6i do, cac cong ty san xudt trang thiét b
thi nghiém ciing cai tién, ché tao cac trang thiét bi, may moc thi nghiém do do luu bién cua
bé tong ¢ d6 chinh x4c cao hon dé phuc vu cho cac nghién ctru danh gia nay.

Thi nghiém ¢ép kéo (Squeeze test) dugc sur dung dé xac dinh tinh luu blen cua cac

vat liu gbc xi ming va danh gia kha ning dun cua vat lidu d6. Trong thuc té cac thi
nghiém ép thuong duoc str dung nhu moét ki thuat don gian dé xéac dinh céc tinh chét dic
trung cho dong chay cua vat liéu & thé keo c6 dd dic cao (highly concentrated
suspensions) nhu polymer néng chay, bot gdm nhio hodc tham chi 1a gel 1am toc... Hau
hét cac loai vat liéu nay hoat dong nhu chét long c6 do nhdt cao hodc chat déo. Viéc
danh gid hanh vi luu bién cta vat liéu 1a rat can thiét dé dy doan trudc ing xir cua vt
liéu nham kip thoi dua ra cac giai phap xir 1y cac tinh huéng phat sinh khi thi cong.

Xanthan (con goi la Xanthan gum) la mét polysaccharide tu nhién dang bét, duoc
tao ra thong qua quéa trinh 18n men cua duong (glucose hoac sucrose) do vi khuan
Xanthomonas campestris dam nhiém. N6 thuong dugc st dung nhu mot phu gia trong
thuc pham, d6i véi my pham noé nhu 1a chat tao dic va chét nhii héa. Trong xay dung,
Xanthan da dwoc nghién ciu va ang dung trong vat liéu xay dung cau duong nhu chat
két dinh dé on dinh nén dét khi xay dung duong ¢ Sri Lanka, phu gia diéu chinh do nhét
trong bé téng tu dam... va trong céng nghé vat liéu xay dung noi chung, Xanthan dugc
st dung nhu phu gia didu chinh nhét, chat l1am dic... trong bé tong. Tuy nhién dé nim
duogc cac van dé cdt 15i ciing nhu 1am chu dugc viée tng dung phu gia Xanthan trong xay
dung, viéc nghién ctu vé tinh luu bién cia Xanthan va dé xuat hudng tng dung cu thé
trong xay dung & Viét Nam la rat can thiét va c6 tinh thyc tién cao.

Trong bai viét nay, tir nhitng két qua thi nghiém xac dinh wng xir luu bién va két
qua thi nghiém cuong do chiu nén cua bé téng st dung phu gia Xanthan sé danh gia duoc
phan nao kha ning tng dung Xanthan trong xay dung ciing nhu dua ra mot s6 khuyén
nghi can thiét nham nang cao hiéu qua wng dung cua loai phu gia ndy trong xay dung.

2. Thiét ké thi nghiém

Trong thi nghiem ép kéo (squeeze flow technique) vat liéu thi nghiém dugc nén
¢€p gitra hai mat phang cting, thudng bang k1m loai ¢6 bé mat co do dinh bam khac nhau,
hinh tron. Hai mat phang nay tir tir ép lai gan nhau véi van toc cho trudc va nén ép vat
liéu thi nghiém. Lyc ép F va khoang cach h giita hai mit phing song song s& dugc ghi lai
trong sudt qué trinh thi nghiém. Khi vat li€u bi ¢€p gitra hai mat song song voi do truot
bién hoan hdo, nd phai dat sy can bang giita cac phuong (2 phuong) cia cac bién dang
kéo dai (bién dang dun) va thi nghiém ép dun co thé do dugc luu bién kéo dai
(extensional rheology) cua vat liéu. Mgt ranh gigi khong trugt (no-slip) tao ra ¢ do tdn tai
ca bién dang truot va bién dang kéo dai (extensional strain), tuy nhién néu ban kinh mat
phang ép R 16n hon nhiéu so véi chiéu day ép mau, R >> h va néu c¢6 du ma sat bién, co
thé bo qua bién dang kéo dai. Khi d6 luc ép F s& do tng suit truot giy ra va tir luc F do
duogc trong qué trinh thi nghiém, luu bién truot cta vat lidu s& duoc xac dinh va danh gia
chinh xac [1].
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2.1. Vat ligu thi nghigm

Vit liéu thi nghiém bao gém bot Xanthan va nudc. Bot Xanthan duoc hoa vai
nudc dé tao thanh ho Xanthan vai ty 1€ 5%, tirc 100g nudc sé dugc dung dé hoa tan 59
Xanthan (Hinh 1).

Hinh 1: Bgt Xanthan
2.2. Thiét bi thi nghiém

Thiét bi do luu bién véi hai mat phang ran song song, dong truc, trong d6 c6 mot
mat phang cb dinh va mot mat phing di chuyén tao tiép xtc (ép) va kéo dé tao dong
chay. Dang thiét bi nay da duoc nghién cau, sir dung rat nhiéu, thé hién trong céc cong
bd cua nhiéu tac gia trén thé gioi [2-6]. Dang hinh hoc sir dung dé gin vao may thi
nghiém do luu bién thé hién trén Hinh 2.

Hinh 2: Dang hinh hoc sir dung dé gean vao may thi nghiém do leu bién [7]
2.3. Chwong trinh thi nghiém

Hinh 3 mé ta chuong trinh thi nghiém ép-kéo (Squeeze - Tack). O day mait phang
phia trén, bing thép, dwoc gitt ¢b dinh. Vat liéu duoc cho véi khdi lurgng nhu nhau gitra
cac lan thi nghiém Ién trén mét phang phia dudi. Sau d6 tim phang phia duéi s& di
chuyén tir tir 18n trén véi tée do dat truée. Qua trinh di chuyén ndy sé tao sy tlep xuc gitta
vt liéu thi nghiém va hai mat phang nay. Vat liéu thi nghiém s& bi ép dan dén chiéu day
cho trugc, h. Tiép theo, vat liéu s& duoc nghi ngoi trong thoi gian 1 phat (relaxation
time) dé loai trir cac tic dong du do qué trinh ép & giai doan 1. Pay la giai doan 2 cua thi
nghiém. Giai doan 3 1a giai doan cudi cung, khi d6 vat liéu thi nghiém dugc kéo dan ra
véi toe do khong doi, duoc dit truée. Trong thi nghiém nay duoc thuc hién boi V. T.
Phan [7], van tdc nay duoc lya chon trong céc gia tri sau: 2 mm/phat; 20 mm/phat; 200
mm/pht.
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Hinh 3: Chuong trinh thi nghiém ep - keo [7].

~ Turmot s6 két qua va phan tich ang xir luu bién thu dwoc bai [7], cac tac gia da
trien khai thi nghi¢ém dénh gia dnh huong cua Xanthan t6i cuong do chiu nén cua bé
tdng. Cong thirc bé tong thi nghiém duoc thé hién ¢ Bang 1.

Bang 1: Cong thuc bé tong su dung Xanthan

Cat vang Ximiang |Nwocsach| Phugia
(kg) PCB40 (kg) (lit) (%)
Lwong dung 27,32 kg 8,61 kg 6,55 kg 3,33 2%

Thanh phan | Pa dim (kg)

Bé tong sau khi tron duoc dua vao dic mau ngay 1ap tirc ¢é dam bao tinh chinh
xé&c cua két qua thi nghiém. Qua trinh duc mau tudn theo quy dinh cia TCVN 3015- 1993.
Cuong do chiu nén cua bé tong sau 28 ngay dugce xac dinh bang phuong phép nén mau
st dung may nén trong phong thi nghiém. O day cac miu nén bang may nén bé tong
3000 kN ciia Matest (Italy), mot trong nhiing hang san xuat thiét bj hang dau chau Au.
Hoat dong tu dong hoan toan bai bo diéu khién tu dong Autotec CO98N, loai may két
cau khung bén cot pre-stressed, c6 do viing chic rat cao. Bo phan kiém tra hanh trinh
piston, niim diéu chinh téc do nén c6 ddng hd chia vach va s. Bo phan diéu chinh piston
chay nhanh tranh thoi gian cho. Bom dién loai multipiston dam bao cung cp dau lién
tuc, rat thich hop dé thi nghiém nén mau bé tdng méc cao (Hinh 4).

S

Hinh 4: Thi nghiém nén mdu bé téng
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3. Phan tich két qua
3.1. Két qud thi nghiém ép-kéo [7]

Tur két qua thi nghiém ép kéo cong bd bai [7] cho thiy tinh 6n dinh cua Xanthan
1a khong cao. Khi bj ép t6i chiéu day cho trude, hd Xanthan van c6 kha niang sap xép vi
tri cac hat phan tir bang cac dong chay bén trong hdn hop. Biéu nay dé hiéu vi Xanthan
1a mot polyme sinh hoc ¢é tinh nhay, déo, déng dic. Sau khi két thac thi nghiém, tuc 1a
qua trinh tach roi giira hai mat phing da két thic, vat lidu bi chia tach thanh mot phan
nam & mat phang ¢ dinh phia dudi, phan con lai dinh vao mat phang di dong phia trén,
ta thay tit ca cac mau thi nghiém déu khong bi phan tach. H3n hop Xanthan tap trung &
tdm cua mat phang phia dudi va hau nhu khong c6 vat liéu dinh & mat phang phia trén
(Hinh 5),

Hinh 5: Két qud thi nghiém ép kéo doi véi ho Xanthan [7]

Nhu vay lyc dinh giira vat liéu thi nghiém va cac mat phang khong du dé thing
duoc noi lyc caa hdn hop Xanthan. Piéu d6 ching to gia tri luc ghi nhan duoc trong qua
trinh ép kéo la lyc dinh gitra Xanthan va cac mat phang thi nghiém. Pong thoi ching to
Xanthan c6 thé sir dung lam chét lam day, dong dac khi tng dung trong vat liéu xay
dung. Gia tri tng suat ép va ung suit kéo thu duoc ciing rat nho, cho thay kha ning cai
thién, diéu chinh tinh dinh bam vai van khuoén, gitp tréc khudn dé dang néu sir dung
trong bé tong vai ti 1€ hop ly [7].

3.2. Thi nghié¢m cwong dé chiu nén

Do diéu kién thi nghiém, sé luong mau thi nghiém l1a 9 miu, trong d6 3 mau
khong s dung phu gia Xanthan, con 6 mau st dung ¢ ham lugng 2%. Ket qud thi
nghiém thé hién trong Bang 2.

Bang 2: Két qua thi nghiém nén bé téng & 28 ngay tudi

T Ham lwgng Luc nén Dién tich miu Cwong do chiu nén
Xanthan pha hoai (kN) thi nghiém (Mpa)
1 0 327,52 1,45
2 0 335,62 1,49
3 2 343,68 ) 1,52
4 2 357,84 225 em 159
5 2 349,52 1,55
6 2 342,64 1,52

51



N. M. Hoat, V. V. Bac, N. B. Duy, P. V. Tién / Banh gid kha ndang vmg dung phu gia Xanthan trong xay dung...

T Ham lwgng Luc nén Dién tich miu Cwong do chiu nén
Xanthan pha hoai (kN) thi nghiém (Mpa)
7 2 352,21 1,56
8 2 370,60 1,64
9 2 369,88 1,64

Cong thire tinh toan cudng do ctia mau thi:
P
Rn = E (Mpa)

Trong d6: Ry : Cudng d6 bé tong theo ngay tudi (Mpa); P: Luc nén trung binh
(KN); F: Dién tich trung binh caa hai mat mau (cm?).

Cuong do thi nghiém cua bé tong sir dung Xanthan duoc thé hién trén Hinh 6. Két
qua cho thay cuong do bé tong ting khi sir dung ham luong 2% Xanthan. Gia tri trung binh
cua bé tébng khéng sir dung Xanthan la 1.47 MPa, gia tri nay cua bé toéng khi sur dung 2%
Xanthan 1a 1.58 MPa. Mic ting nay tuong ing 7%. Nhu vay c6 thé thdy Xanthan co thé
diéu chinh tang cudng do cua bé tong.

17
£ 165
=
2. 16
=
=
@ 155
=
T
E 15 &
= Las =—0% Xanthan
o - -
=#-2% Xanthan
1.4
0 0.5 1 15 2 2.5
Ham lugng Xanthan (%)

Hinh 6: Két qua thi nghiém cuwong d@é chiu nén
5. Két luan

Nghién ctru da danh gia so bo kha nang ung dung Xanthan trong bé tong. Thong
qua két qua thi nghiép ép kéo dé danh gia ung xir luu bién cua hd Xanthan, tac gia da
trién khai thi nghiém nén mau bé téng sir dung phu gia Xanthan (2%), danh gia su thay
d6i cuong do cua bé téng. Két qua cho thiy Xanthan c6 thé sir dung trong bé tong dé cai
thién tinh dinh bam véi khuén va tang kha nang troc khudn dé& dang. Dong thoi khi tron
Xanthane trong bé tdng véi ham lugng 2% cling gop phan ting cuong do chiu nén caa bé
téng véi muc ting 7%. Dé ung dung Xanthan trong bé téng xay dung dat hiéu qua thi
day chi & nghién ctru budce dau, can trién khai danh gia anh huong cua loai phu gia nay
v6i pho ti 1¢ phan tram rong hon, chi tiét hon. Ngoai ra can danh gia thém nhiéu tinh chét
co ly cua bé tong nhu do sut, do hat nudc, tinh tham, ... cling nhu céc tinh chét tr bién
Cua bé tong, ...
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ABSTRACT

EVALUATE THE POSSIBILITY OF APPLYING XANTHAN
IN CONSTRUCTION THROUGH SQUEEZE TACK
AND COMPRESSIVE STRENGTH EXPERIMENTS

Nguyen Minh Hoat, Vo Van Bac, Nguyen Dinh Duy, Phan Van Tien
Department of Construction, Vinh University, Nghe An, Vietnam
Received on 28/12/2023, accepted for publication on 29/01/2024

Xanthan is a natural polysaccharide in powder form, created through the fermentation of
sugar by the bacteria Xanthomonas campestris. In construction, Xanthan has been researched and
applied in road and bridge construction materials, viscosity adjusting additives in self-
compacting concrete... and in construction materials technology in general, Xanthan is used as a
viscosity modifier, thickener... in concrete. In this study, the applicability of Xanthan in concrete
was preliminarily evaluated. Through the results of squeeze - tack experiments to evaluate the
rheological behavior of Xanthan pastes, the author conducted a compression test with concrete
using Xanthan additive (2%), evaluating the change in strength of concrete when using Xanthan.
The results show that Xanthan can be used in concrete to improve adhesion to the mold and
increase the ability to easily peel off the mold. At the same time, using Xanthan in concrete with
a content of 2% also contributes to increasing the compressive strength of concrete with an
increase of 7%.

Keywords: Xanthan; squeeze flow technique; strength; concrete.
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