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Tém t&t: Phu gia héa hoc nhd cham hodc nha
c6 kiém soat dang duwoc cac nha khoa hoc quan
tdm va nghién ctu nhw mét gidi phap tiém nang
nhdm st dung hiéu qua va hop ly cac thanh phén
phu gia trong qua trinh sén xuét hén hop vira xi -
méng va bé - téng trén sén. Trong bai bao nay, cac
tac gid da tién hanh téng hop vién phu gia nha
cham theo phuong phép trén cat siéu tée, st dung
hai thanh phéan chinh la tro bay va bot phu gia SNF.
Qué trinh nha va gidi phéng phu gia ra khéi vién
duoc moé té chi tiét va mét phén dwoc dinh luong
théng qua phéan tich phé UV-vis. Phan tich héng
ngoai FTIR ciing duoc tién hanh nhdm lam ré qué
trinh giai phéng phu gia theo thoi gian. Cac quan sat
bang hién vi quang hoc va hién vi dién t&r quét
(SEM) ciing duwoc thuc hién dé danh gia hinh théi
hoc cta vién phu gia sau khi tao hinh, cing nhw
trong qué trinh nha. Két qua nghién ctru cho thay ky
thudt tron cat siéu téc tao vién rat hiéu qua va d
liéu thue nghiém da chimg minh tinh kha thi cua
hiéu tmg nha chdm bang phuong phép nay.

T khéa: nha chédm, phu gia SNF, vira, bé tdng

Abstracts: Delayed-release or controlled-release
chemical additives are being studied by scientists as
a potential solution to effectively and rationally use
additive components in the production of cement
mortar mixes, ready-mixed concrete. This paper
synthesizes delayed-release additive by high-speed
cutting-mixing method from two main components,
fly ash and SNF additive powder. Releasing SNF
from the pellets was described, clarified, and
partially quantified through UV-vis spectral analysis,
FTIR, OM, and SEM analysis. In addition, the
effects on the workability of the mortar were also
carried out. The results show that the pelletizing
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efficiency of the super-speed mixing technique and
the positive effects on the mortar properties such as
workability and compressive strength.

Keywords: delayed-release admixture, concrete,
chemical  admixture,  sulfonate

formaldehyde (SNF)

naphthalene

1. Gigi thiéu

Ngay nay, thanh phan phu gia héa hoc tré nén
rat phd bién va gan nhu khong thé thiéu trong cap
phdi san xuét vat liéu va céu kién bé-tdéng xi-mang.
Nh& thanh phan phu gia nay, cé thé cai thién dwoc
dang ké tinh cong tac, cwong dd mét cach nhanh
chong, don giadn va hiéu qua hon so véi can thiép
vao thanh phan cip phdi nguyén liéu khac. Tuy
nhién, thwc tién qua trinh s& dung phu gia siéu déo
hién nay dat ra mét sé van dé nhw phu gia dwoc
hoa lodng v&i nwédc nhao trén; tlr d6 tac dung cla
phu gia dién ra gan nhu tic thi cung véi khi cac hat
xi-mang tiép xuc véi nwédc. Phu gia héa hoc nha
cham (delayed-release), nha co6
(controlled release), c6 thé kiém soat dwoc biét dén
v@i qua trinh hoa tan va tac dung cua phu gia theo
thoi gian giup phat huy téi da tac dung cua phu gia,
dong thdi c6 tiém nang diéu tiét dwoc lwgng dung
dang ké, gop phan han ché 6 nhiém méi trudng do
phu gia riva trdéi qua nwéc tach. Phu gia héa hoc
nha cham dwoc hiéu 1a phu gia dwoc cb dinh trong
chat mang cé thé & dang 16i dwoc cb dinh trong vé
bao hodc dang ma tran hai hay nhiéu thanh phan,
sao cho phu gia khi tan cé thé giai phéng ra tw tor,
kéo dai thoi gian tan trong méi trwdng lau hon so
véi phu gia dang b6t hay dang Iéng. Phu gia hoa
hoc nha cham dang ma tran cé thanh phan chét
mang ddng vai tro la pha lién tuc hay nén compozit,

kiém soat
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con thanh phan chéat can nha cham chinh la pha
phan tan. D& ché tao dang vién nang kiéu ma tran,
ngwoi ta thwong ap dung nguyén ly clia may tron
cét siéu tbc nhdm vé vién nang theo co ché tich tu
hat (agglomeration) [1—4]. Nguyén ly nha cham cta
vién nang dang ma tran la thanh phan chat mang sé
hoa tan trwéc kéo theo vién phu gia bi pha v& va
hoa tan phu gia khi qua trinh nhao trén bé-tbng
nhdm phét huy tac dung cla phu gia. Diéu nay gitp
cai thién mot sd han ché cla viéc s dung phu gia
dang bt hay dang ldng théng thwong.

Mét s6 cong bd vé phu gia héa hoc cé kiém soat
lién quan nhw nghién cru kha nang ap dung cho
phu gia siéu déo, phu gia ting tbc hay gidm téc

dong rén bé-tdng xi-mang [5]; c6 thé bang phwong

phap dung cét liéu nhe (LWA) xbp va wa hut nwéc
dwgc ngadm trong dung dich phu gia héa hoc voi
ndng do thich hop. Phu gia héa hoc c6 thé duoc
tam thoi lwu trong vi réng hat LWA xép truwéc bang
cach ngdm trwdc. Von Daake va cdng sy [6] ndm
2016 dé cap cong nghé vé vién phu gia nha cham
dé ché tao vién nang dwdi 4mm véi tinh chét nha
cham khoang 6 phut. V& céng nghé vé vién, cac tac
gid da két luan dén yéu té cong co hoc clia may
trén nhoé, dé am thép thi kha nang kéo dai thoi gian
nha cang cao do phai pha v& I&p mang phu quanh
hat phu gia, con khi cong co hoc may trén I&n, dd
4m Ion 1am thoi gian hoa tan tdng 1én tirc kha ndng

nha kéo dai gidm.
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Hinh 1. (a) So dé minh hoa vé gidi phong tac chét c6 kiém soét va khong kiém soét [7].
(b) Céc dang vién vé, trong d6 co ban theo hai dang chinh 1a 16i-vé bao va dang ma trén [8].

Dwa trén cé&c nghién ctru trwdc day, nghién clru
nay nham cai tién qua trinh tdng hop vién nang phu
gia héa hoc nha cham. Vién nang nay cé I6i la phu
gia va bén ngoai dwgc bao phu bdi tro bay [9].
Ddng thoi, cac phan tich va danh gia kha nang nha
cham dwoc thwc hién. Cac nguyén liéu va phan
phdi lieu cling nhw thanh phan chat hoat dong bé
mat dwoc nghién cliu dé tao vién nang phu gia phu
hop. Qué trinh tao hdn hop phdi liéu dwa trén két
qua khéo sat so bd d& ddm béo qua trinh vé vién
duogc thyc hién dung phuwong phap. Vién nang
chra phu gia nha cham sulphonated naphthalene
formaldehyde (SNF) dwoc tao ra bdng phwong
phép vé vién trong may trén canh cét siéu téc tai
Phong thi nghiém Céng nghé Vat liéu Silicat, thudc
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Trwdng Dai hoc Bach khoa — Pai hoc Quéc gia
Thanh phé H6 Chi Minh (PHQG-HCM).
2. Nguyeén liéu va thwc nghiém
2.1 Cac nguyén liéu

Céc nguyén liéu dung dé ché tao vién phu gia
bao gém tro bay (tv 16 dét than cha nhiét dién
Formosa - Nhon Trach, Ddng Nai), phu gia siéu déo
SNF dang bét thwong mai, va canxi stearate. Mau
vira dwoc ché tao tr xi méng Portland Ha Tién 1
(PC40), cat tieu chuan (thod man ISO - TCVN
6227:1996 dwoc cung cap t cong ty Xi mang
Vicem Ha Tién 1).
2.2 Thiét bj va quy trinh vé vién phu gia

Nguyén ly vé& tao hinh vién nang bang may
tron cét kha don gian va phu thudéc vao hai théng
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sb chinh. Th& nhét 1a ap lwc bam dinh, tic 1a kha
ndng cac hat min két tu lai vé&i nhau khi c6 dd am
trong qua trinh trén. Th hai la céng co hoc cua
thiét bj tron, tic 1a strc manh va téc do6 quay cla
canh tron. Khi tang cong co hoc va lwgng am
trong mrc da, vién vé sé tréd nén clrng hon. Tuy
nhién, néu lvong dm vwot qua mic can thiét,
nudc sé bi tach ra, gibng nhuw khi tron viva hodc
bé téng xi mang.

Thiét bj tron (Hinh 2) dwoc thiét ké dé cung cép
coéng co hoc phu hop nham tao ra vién vat liéu dat
yéu cau. Cac thong sbé k§ thuat nhw hinh dang va
tbc d6 quay cta canh trén, van téc quay cda thung,
va cac théng sbé cong nghé nhw dd nghiéng cla
canh tron va toéc do quay nguoc cla hai bé phan
nay déu dwoc thiét ké va diéu chinh d& dam bao
cung cap d6 &m cho vat lieu moét cach kiém soat
trong suét qua trinh vé vién.
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Hinh 3. Luu d6 quy trinh thuc nghiém tao hinh vién phu gia

Dwa trén ly thuyét vo vién bang tich tu hat, ta
c6 hai phwong phap chinh. Phuwong phap thir nhéat
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la quay cham, lwong 4m thap va st dung nhiéu
phu gia, dan dén viéc tao ra cac vién khong déng
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déu. Trong phuong phap nay, hiéu &ng nha cham
dién ra théng qua qua trinh tan vé mé&i vao vé lédng
cla vién. Phuwong phap th& hai la quay nhanh
(khodng 2000 vong/phut), cung cip nang lwong
cao, lwong am cao, it phu gia va dan dén viéc tan
va bién dang nhiéu vién. Két qua la viéc tao ra cac
vién lén, c6 thanh phan xen k& nhau (goi la
compozit), va cé hiéu trng nha nhanh do tiép xtc
trwc tiép clia phu gia véi nuwéc. D& ddm bao viéc
vo Vién v&i muc tiéu tao I&¢p bao hat tro bay xung
quanh 16i bang phu gia, chung téi da tién hanh
chuén bi trwdc nguyén liéu bot phu gia. Viéc vé
vién so bd bao gdm hai cong doan, trudc tién la

v&i tro bay va phu gia, sau d6 mai tiép tuc vé vién
hoan chinh. Két qua thu dwoc vién phu gia cé kich
thwéc trong khoang 0,63-1,25mm, va chénh léch
kich thwdc trung binh clia phu gia so véi tro bay la
t 10 dén 17 1an. Quy trinh tao vién vé duoc phat
trién va diéu chinh théng qua cac thtr nghiém trén
may tron cét trong phong thi nghiém (Hinh 3).
Trong trwdng hop nay, viéc danh gia chéat lwong
vién dugc dwa trén mic dd ddong déu vé kich
thwée. Cac vién phu gia sau khi tao hinh dwgc qua
sang dé phan loai kich thwéc hat. Mé trén nao cé
lwgng hat dat phan loai theo kich thwéc can dung
nhiéu nhét, dwoc danh gia |a dat.

Bang 1. Cép phdi nguyén liéu dung vé vién phu gia
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Canxi Stearate
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3% tbéng khéi lwong cta 2 thanh phan tro
bay va phu gia

Dé thwe nghiém viéc ché tao va danh gia vién phu gia nha cham, tién hanh cac buéc theo hai giai doan

dwoc mo ta trong lwu dd tdng quat Hinh 4.
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Hinh 4. Luu dé téng quat quy trinh tién hanh thuc nghiém ché tao
va danh gia chat lwgng vién phu gia
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2.3 Phan tich

Dung dich ngam vién phu gia dwgc phan tich
UV-vis (Ultraviolet—visible spectroscopy) va phd
hdng ngoai FTIR (Fourier-transform infrared
spectroscopy) dé dinh lwong phan phu gia giai
phéng ra theo cac mébc thoi gian, tlr d6 xay dwng
mo hinh tinh toan nha c6 kiém soat. Hinh thai, vi
clu tric cla cac vién phu gia dwoc quan sat bang
kinh hién vi quang hoc va phwong phap hién vi dién

3.1 Théng sé co' ly cua vién vé phu gia

Trong Hinh 5 trinh bay két qua phan tich kich
thwéc hat trung binh cla tro bay la 37,04um. Phan
b kich thwdc cla cac hat tro bay ndm trong khoang
tr 0,015-263um, v&i phan Ién hat tap trung trong
khoang tr 7-120um. Trong khi do, kich thwéc hat
trung binh cGa phu gia la 119,80um. Phan bé kich
thwdc cla cac hat phu gia ndm trong khodng tir 10-
520um, v&i phan Ién hat tap trung trong khoang ti

t¢  quét SEM  (Fourier-transform infrared  40-270um. Do d6, cé thé thay réng chénh léch kich
spectroscopy). thwéc trung binh gilka hai loai nguyén liéu nay la
3. Két qua va thao luan twong doi nho.
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Hinh 5. Phan bé kich thuéc hat cla tro bay (a) va hat phu gia SNF (b)

Dwa vao két qua trong Hinh 6, c6 thé thay rang
sb lwong vién sau khi vé tap trung nhidu nhat & hai
nhém kich thwéc la 0,63-0,8mm va 0,8-1,6mm.
Trong dé, nhom vién co kich thwdc 0,8-1,6mm ngay
cang tang theo tirng 1an tron, trong khi nhém vién cé
kich thwéc 0,63-0,8mm lai gidm di. Trén ly thuyét,
vién phu gia ban du cé kich thuwéc khodng 0,63mm
va kich thwéc vién khi vé sé tang dan I&én nho I&p
tro bay bao pha va tich Ity dan bén ngoai vién phu
gia. Cac vién phu gia cé kich thwéc nhd hon
0,63mm dwoc hinh thanh do phan tro bay dw khéng
bam trén hat phu gia va mét phan nhé hat bi v&
trong qua trinh va cham véi canh va cbi tron. Dbi
v&i cac vién cé kich thuéc Ién hon 1,6mm, phan
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phu gia sau khi dwgc bao pht béi tro bay sé tich tu
lai v&i nhau trong quéa trinh phun nwéc cp am.
Diéu nay cho thay rang nang lwong co hoc va ché
dd quay dwoc s dung la phu hop dé tao ra sb
lweng vién cé kich thwéc mong muén trong khoang
0,8-1,6mm la I&n nhét.

Tw két qua trong Hinh 7, ta cé thé giai thich tai
sao vién vé phu gia cé dwong kinh nhé nhwng lai co
ham lwong phu gia Ién. Khi vo vién, phan Ién phu
gia dwoc dat vao bén trong vién vé, trong khi phan
vé bén ngoai chi yéu Ia tro bay, va lwong tro bam
[&n vién vé la it. Do do, hoan toan co thé diéu chinh
ham lwong phu gia bang cach kiém soat théng sb
kich thwéce vién vé.
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Hinh 7. Phan bé kich thuéc hat cac vién phu gia tao duoc sau cac mé trén

3.2 Thoi gian nha caa vién phu gia

Hinh 8a cho thdy phdé UV-vis cla cac méau
dung dich chra phu gia giai phéng. Ta c6 thé nhan
thay dai peak hép thu dac trwng cla phu gia SNF
tai buwdc séng 292nm [10,11], va dai peak nay co
xu hwéng tdng dan theo ndng dd phu gia giai
phéng. Téc d6 ting cla lwong phu gia gidi phong

ra twong (rng véi do tang dién tich phan peak hap
thu nay. C6 thé thdy dod hap thu tdng nhanh trong
giai doan dau (dén 15 phut), sau d6 bt dau gidm
tbc dan dan. Qua trinh gidi phéng phu gia, tlr d6
cling tuén theo quy luat twong ng, tang khéng
tuyén tinh. Tl di¥ liéu do trwc tiép trong cac dung
dich ngam (Bang 2).

Bang 2. Ham luong phu gia do duoc khi ngam vién trong cac méc thoi gian

Mau 15 phat

30 phut 60 phut 120 phat

Ham lwong dinh lvong 48,68

49,56 72,37 100
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Hinh 8. Phé UV-Vis ctia céc mau dung dich ngdm vién phu gia tir lic bat dau

dén khi gii phéng hoan toan

Két qua phan tich phé hap thu FTIR (Hinh 9)
ciing cho thdy xu hwéng twong tw phan tich UV-vis.
Cac dai dao déng dac trwng clia phu gia SNF dwoc
quan sat trén phé c6 dién tich téng dan theo thoi

theo thoi gian. Cac két qua tinh toan va so sanh
dién tich cac dai dao dong dac trwng trén phé FTIR
ciing cho két qué ban dinh lwong véi xu hwéng toc
dd nha kha twong déng khi tinh toan dinh lwong
bang UV-vis (Hinh 10a). Tuy nhién, vé& mat gia tri,
FTIR cho mt&c thap hon so v&i UV-vis.

gian ngam vién phu gia. Twong ng v&i két qua nay
la ham Iwong phu gia dwoc gidi phdng ra cling téng
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Hinh 9. Phé FTIR cta céc méu dung dich ngdm vién phu gia

Hinh 10b m6 td moé hinh gidi phéng lwong phu
gia theo thoi gian véi quy luat ham md, pha hop voi
thwe nghiém ban dinh lwong béng di liéu phd UV-
vis. Duwa vao biéu dd trong Hinh 10b va sk dung
cong thire tinh toan trén thdi gian hoa tan trung binh
v&i phan dién tich vang phia trén duéng cong nha
cham, ta c6 thé tinh dwoc thdi gian hoa tan trung

binh clia vién phu gia. Thoi gian hoa tan trung binh
clia vién phu gia bang cong thirc [12,13]:
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ABC

t

1)

MDT =
trong dé:
MDT la th&i gian hoa tan trung binh (phut);

ABC la dién tich vung phia trén dwong cong

(phit.%);
Qt la ham lwgng phu gia nha sau thdi gian t (%).

Tap chi KHCN Xay dung - sé 2/2024



VAT LIEU XAY DUNG - MOI TRUONG

100
| UV—VisI
gp{ @ FTIR
80 1
—_ 2_ L
£ 7. RE=005 .-
§ 60
= ™
w504
6
o i
2 404 _ a o
3 304
R?=0,93
20 - R
10{ o*
0 T T T T
0 30 60 90 120
Th&i gian (phat)
(a)

Lwong giai phong (%)

100850 Fam lwong nha do duoc -
------- NGi suy mé hinh ham mi
80 ) T y=16,58x"%
E R?=0,98
60+
L L
40 ,I"'
"
"
20w
0 .1# T T T T T T
0 20 40 60 80 100 120

Thai gian (phat)

(b)

Hinh 10. (a) So sénh tuong quan dinh lwong bang UV-vis va bén dinh luong bédng FT-IR;
(b) M6 hinh tinh toan lwgng phu gia duwgrc gidi phéng ra theo thoi gian

Hinh 11. Hinh thai hoc bé mat va trén mat cat cua vién phu gia
quan sat dwdi kinh hién vi quang hoc

Céac quan sat bang kinh hién vi quang hoc
(Hinh 11) trén bé mét cda vién phu gia cho thay
mot |16 p khodng hinh thanh ré rang. L&p nay duoc
dw doan cha thanh phan xi mang da thay hoéa
bam trén bé mat vién phu gia. Diéu nay cé thé ly
gidi b&i xi mang dwoc cho vao & giai doan cubi
clia qua trinh vé vién, tao ra I&p phu bao vé. Céac
nét san véi hat sang mau hinh cau nhiéu kha
ndng la hat tro bay thd. Qua anh hién vi mét cét
vién phu gia, sy khac nhau vé mau sé&c, kich
thwéc gitva cac thanh phan tro bay va phan phu
gia dwoc nhan thay kha rd rang. Phan phu gia c6
mau nau sam, kich thwéc I&n hon va ndm & khu
vie trung tdm vién, dwoc bao quanh bé&i tro bay.
Diéu nay chirng td vién phu gia sau khi vé cé céu
tric phu hop véi dw kién ban dau. Tuy nhién, van
tdn tai nhiéu 16 rdng trong vung 16i cGa vién, c6
thé anh huéng dén cwdng dod cua vién vé va la
han ché cta qua trinh chuén bj phu gia t& nguyén
liéu bot ban dau.

Du6i kinh hién vi dién t& quét SEM (Hinh 12a),
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céu tric cla vién phu gia hién rd nhw mét ma tran
phan tan, v&i cac hat phu gia va hat tro bay xen lan
nhau. L&p bén ngoai cla vién chra nhiéu tro bay
hon, tao thanh mét I&p vé bao vé. Khi qua trinh nha
cham dién ra, trc |1a khi vién phu gia dwoc dwa vao
nwéec, I&p canxi stearate phl bén ngoai sé hoa tan
va tao I&p mang tréng trén bé mat. Sau dé, tro bay
sé tir tr khuéch tan ra ngoai. Téc dd cha qué trinh
nay phu thudc vao tinh chét riéng cla tro, dan dén
sy khong dbng déu gitra cac vi tri. Nhirng hat phu
gia nhd c6 xu hwéng tan nhanh hon, gidp phan 16i
cla vién phu gia dwoc gidi phong ra ngoai. Ngwoc
lai, cac hat I&n c6 téc dd tan cham hon, dwoc thé
hién qua bé& mé&t khéng min cta cac hinh cau (Hinh
12b). Trong qua trinh nha phu gia, cac hat tro Ién
nay dwgc bao phu béi I&p phu gia tr bén trong
vién. Nh& dé, ham lwgng phu gia nha cham theo
thdi gian c6 thé dwoc diéu chinh bang cach kiém
soét cac thdng sb ctia nguyén liéu ché tao vién, bao
gdm kich thwédc hat tro, ty I1& tro va phu gia, ciing
nhw d6 day cua vién.
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(@)
Hinh 12. Anh vi c4u tric (SEM) mé ta hinh théi céc hat tro bay va cac hat phu gia bén trong
vién phu gia trwéc (a) va sau khi (b) nha (giai phéng ra)

5. Két luan

Cac két qua thwc nghiém trong nghién ctu da
chirng minh dwoc kha nang ché tao vién nang co
kha nang nha cham, kiém soat béng ky thuat tron
cat siéu tbc. Dwa trén thuc nghiém phan tich UV-vis
c6 thé tinh dwoc thdi gian hoa tan trung binh cla
vién phu gia. Hinh anh vi cdu tric cho thay rd ciu
trac vién kiéu ma tran phan tan, trong dé cac hat
phu gia va hat tro bay dwoc xen 1an. L&p bén ngoai
c6 ham lwong tro nhiéu hon, tao ra Iép v bao vé.
Nghién cru nay gép phan cung cép di lieu thuc té
va cac thong sb co ban cta quy trinh k§ thuat,
hwéng t&i gép phan xay dwng co s& khoa hoc hoan
chinh cho mang dé tai vé nha cham, nha cé kiém
Soat.

L&i cam on: Chung téi xin cam on Truong Dai
hoc Béach khoa, PHQG-HCM da hé tro cho nghién
clru nay.
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