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ABSTRACT

Purified fly ash (FA) are suitable as polymer filling materials because of their density, good
dispersity and fluidity of globular particles. However, FA as a filler has not been widely used up
to now on account of low whiteness values and low friction of untreated FA surface. In order to
improve the FA quality, a surface treating methods by HCl, NaOH and Ca(OH), solution are
proposed in this paper. The results show that fly ash from Pha Lai power plant are good quality,
smooth surface and strong, undestroyable in HCI solution. Chemical treatment by NaOH solution
destroyed surface of fly ash and liberated smaller particle inside lead to rough surface. Specific
surface area of modified fly ash increase 30 times and pore volume increase 40 times. Chemical
treatment of fly ash with Ca(OH), resulted in rough surface and covered by small particle about
1 um include calcium silicate and aluminate. The fly ash products from chemical treatment above
can used as filler for polymer composite materials or modify with silane coupling agents.

- MO PAU

Tro bay, giong nhu tro ndi 1tra, dugc tao ra
tlr 10 d6t clia cdc nha may nhiét dién st dung
nhién liéu than d4. Thanh phan héa hoc chu yéu
trong tro bay la oxit silic, oxit nhom va céc oxit
cla sét hay canxi. Tro bay dugc s dung rong
rai trong nhiéu linh vuc, nhiéu nhét 13 trong xay
dung. O nudc ta tro bay méi dugce thu gom tach
tuyén & nha mdy Nhiét dién Pha Lai, san phim
cht yéu dugc st dung cho cong trinh thiy dién
Son La.

Tro bay da tuyén tach chia t6i 90% céc hat
hinh c4u c6 kich thuGc phan bo hop 1y, ty trong
thap, phan tan tot va tinh linh dong cao, rit phu
hop dé 1am vat liéu don gia cudng cho polyme
[1, 2]. Tuy nhién bé mit tro bay c6 cdu tric thuy
tinh v6i thanh phan Si va Al cao nén ran chéc va
tron nhan lam giam kha nang tuong tac véi cac
polyme nén. Céc cong nghé xu 1y bé mat c6
hiéu qué phai k& dén phuong phép bién déi héa
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hoc béang tac nhan ghép ndi nhu cdc hop chat
silan [3, 4]. Thay déi hinh thdi bé mat, tang dién
tich ti€p xdc va do nham ciing 1a bién phéap c6
hiéu qua dé gia tang tuong tc pha trong vat liéu
polyme compozit c6 chita tro bay [5].

Cong trinh nay trinh bay cic két qua nghién
cu xUr ly bé mat tro bay bang axit HCI, kiém
NaOH va Ca(OH), dé lam co s& bién déi héa
hoc véi cac hop chat silan.

II - THUC NGHIEM

1. Nguyén vat liéu

Tro bay duogc cung cédp tir Cong ty CP Song
ba 12-Cao Cuong.

C4c héa chat dé xir Iy bé mat tro bay la ctia
Viét Nam va Trung Quéc, ¢ san trén thi trudng.

2. Phuong phap nghién ciu
a) Cac phuong phdp xit ly bé mdt tro bay



Xit 1y bdng axit: Tro bay dugc xUr 1y bang
dung dich axit HCI 2,5 M & 90°C trong thoi gian
24 gid. San pham dugc loc va rira nhiéu 1an bang
nudce cat cho dén khi pH =7, say kho.

Xt Iy bang kiém: Tro bay duoc xir 1y trong
dung dich NaOH 3,5 M, gia nhiét dén 95°C
trong thdi gian 5 gid. Khi phan tng két thiic, san
pham duoc rita nhiéu 14n bing nudc cat dén khi
pH =7, sy kho.

Xt Iy bang Ca(OH),: Phan tng thuc hién
trong binh cau & 7 gio va 95°C. Lugng Ca(OH),
cén thiét 1a 25% trong moi trudng nudc véi ty 1é
chat 16ng/chat ran = 20/1. Phan tng két thic,
dung dich dugc 1am lanh va trung hoa Ca(OH),
du, sau d6 san pham dugc loc rira va say kho.

b) Cdc phuong phdp khdo sdt va phdn tich

Xdc dinh phdn bo’ kich thude hat: Kich thudc
va do phan bd hat tro bay dugc xac dinh qua tan
xa laser trén thiét bi Horiba LA-300 (USA) tai
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Hinh I1: Anh SEM méu tro bay
tho chua tinh ché

Céc hat tro bay c6 dang hinh cdu véi kich
thu6e rit da dang va con 1an nhiéu tap chat, chu
yéu la cac phan than den chua chdy hét. Duong
kinh cac hat tro ¢ do phan bo rong, tir mot vai
wm dén hang tram pm.

C4u tridc bén trong cua cic hat tro bay dugc
nhin thdy ro tir cdc hat cdu bi vd phan vo boc
bén ngoai, né la tap hop clia cc hat vi cau (hinh
3). Céc hat vi clu bén trong c6 kich thuéc nhd
hon nhiéu so v6i cac hat ban dau.

Dé c6 thé sir dung 1am phu gia cho céc vat
lieu polyme va cao su, tro bay di dugc tuyén

Vién nghién citu sanh st thly tinh cong nghiép.

Xdc dinh dién tich bé mdt: Xdc dinh dién
tich bé mit tro bay bing phuong phdp BET tai
Truong Pai hoc Bach khoa Ha Noi

Khdo sdt cdu tric hinh thdi: Cdu tric hinh
thi clia vat liu dugc nghién citu biang kinh hién
vi dién ta quét (SEM), trén thiét bi JSM-6490
(JEOL-Nhat Ban) tai Trung tam dénh gid hu
héng vat liéu, Vién Khoa hoc vt liéu.

III - KET QUA VA THAO LUAN

1. Cau triic hinh thai tro bay

Tro bay tir nha may Nhiét dién Pha lai da
dugc Cong ty CP Song Pa 12-Cao Cuong thu
héi va tuyén chon trong vdi nam gin day dé
phuc vu chu yéu cho xay dung, chu yéu la cong
trinh thuy dién Son La. Cau tric hinh thai ctua
loai san pham nay dugc khao sét bing kinh hién
vi dién tir quét (SEM) thé hién trén hinh 1.
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Hinh 2: Anh SEM mau tro bay Hinh3: Anh SEM c4u tric bén
da dugc tinh ché

trong hat cu tro bay

tach phan doan. Sau qué trinh tuyén tinh, kich
thuéc clia cac hat da déu dan hon va phan tho da
duoc loai bo (hinh 2). Két qua nay duoc kiém
tra bang cach xdc dinh ¢& hat va do phan bo cua
né. Sau khi tinh ché, kich thuGe trung binh cta
tro bay da giam di tir 28 um xudng con 7,1 - 7,4
um véi do phan bo thu hep dang ké (bang 1 va
hinh 4, 5).

2. Xtr Iy bé mat tro bay
a) Xit ly bang axit

Céc hat tro bay c6 hinh cdu v6i bé mit tron
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nhén s& bam dinh kém véi cdc polyme nén trong
cdc vat liéu compozit. Dé tang kha nang tuong
tdc pha, bé mat tro bay cin duoc xir 1y bing

cach tao cic nhom hoat tinh hoac taing do nham
va dién tich bé mat riéng. Vi muc dich nay, tro
bay da dugc xtt 1y trude hét bang axit HCI.

Bdng 1: Két qua phan tich ¢ hat va do phan bo cla tro bay trudc va sau khi tinh ché

N b Pon Tro bay Song ba 12-Cao Cuong
T Ten chi tieu vi Tho Tinhché 1 | Tinh ché 2
1 Kich thudc trung binh (Mean) um 28,1228 7,3742 7,1160
1 Kich thuéc gitta (Median) wm 21,0208 5,8975 5,7527
3 | Kich thudc troi (Mode) wm 24,3642 5,5032 5,4970
4 | Do phan bs: Dy, wm 16,8495 5,0202 4,8758
D, wm 32,6786 8,2066 8,0591
Dy um 58,9768 13,4779 13,1710
Dys wm 77,1697 17,6411 17,0165
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Hinh 4: Phan b6 kich thudc hat tro bay tho

Hinh 6 1a anh SEM cta tro bay dugc xu ly
bing HCI trong 24 gid, bé mit cdc hat tro bay
hau nhu khong bi thay déi, ching vin tron nhin
nhu ban dau. Trong khi d6 Z. Sarbak [6] thong
bdo rang, dung dich HCI di lam tang dién tich
bé mat cua tro bay nhiéu nhat so véi cic tdc
nhan dung dé xtt ly 1a NaOH, hdén hgp
NaOH/NH,HCO, vi EDTA.

Tro bay tr nha mdy Nhiét dién Pha lai da
khong bi bién déi bé mat trong qua trinh xir ly
bang dung dich HCI. Piéu nay c6 thé dugc gii
thich ring, thanh phan cta né khdc véi tro bay
cla tac gia Z. Sarbak nghién ctu. Thuc t€ ham
lugng cdc thanh phan khong bén véi axit nhu
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Hinh 5: Phan b6 kich thudc hat tro bay tinh ché

Ca0, MgO trong tro bay ctia dé tai nghién ctu
1a rat thap, thuoc nhém F.

Nhu vay, tro bay tinh ché tir nha may Nhiét
dién Pha Lai c6 kich thuGc nhd, déu, bén voi
moi trudng axit, rat cé gia tri dé lam chat don
gia cuong cho céc vat liéu polyme
3. Xir Iy bang kiém

Hinh thdi bé mat cua céc hat tro bay xur 1y
bang kiém duoc thé hién trén hinh 7. Két qua
cho thdy, dung dich NaOH di an mon déng ké
bé mat clia tro bay, lam phd v& c4u tric cua hat.
Hau nhu tat ca cdc hat hinh cau da bi bién dang,
1am cho bé mit clia n6 xii xi hon va dién tich bé
mat duogc tang lén dang ké. Piéu nay rat c6 gid
tri trong nd luc lam tang kha nang tié€p xic va



lién két pha véi cac vat liéu polyme.

Dung dich NaOH da an mon, lam pha v& 16p
vO boc ngoai cta cdc hat tro bay, giai phong tap
hop céc hat vi ciu bén trong. Bang 2 va hinh 8,
9 cho thay dién tich bé mit tro bay sau khi xur ly
bing kiém di duoc ting lén dang ké, gap
khodng 30 lan, thé tich 16 x6p tang lén gin 40

Hinh 6: Anh SEM tro bay sau khi xit Iy
bing HCl

e FARITISE
1

35x 10"

5,
30x10

)

5
25x10 7

20107 i

5
1510

Pore Velume fem®a-A

10x100

' +
5x 16 a\

ww'h

—

e e

gl

0x10 S0 100 500 1,000
Pore Width (A}

Hinh 8: Phan bo thé tich 16 x6p

theo ban kinh 16 x6p cua tro bay chua xir Iy

lan.

Cing v6i su @an mon 16p bé mit thuy tinh
bén ngoai, cdc phan hoat tinh bén trong ciing bi
phd huy [7]. O day ban kinh 16 x6p va do x6p
tang lén nhiéu c¢6 nghia 1a da khong xuét hién
dang ké cac vi 16 xop.
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Hinh 7: Anh SEM tro bay sau khi xit Iy
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Hinh 9: Phan b6 thé tich 16 x6p theo ban
kinh 16 x6p cua tro bay xir Iy bing dd NaOH

Bdng 2: Dién tich bé mat cla tro bay trudc va sau khi xt 1§ bang NaOH 3,5 M

Miu tro bay Dién tich b2é mat Ban kinh 16 x?’p Thé tich316 xop,
BET, m“/g trung binh, A cm’/g
Chua xtr 1y 1,2906 127,277 0,001958
Xr 1y bang NaOH 3,5 M 37,4354 273,129 0,077444

69



3. Xir Iy bang Ca(OH),

Hinh thdi bé mat cla tro bay dugc xU ly
béang dung dich Ca(OH), trong 7 gi® & nhiét do
95 °C duoc thé hién trén hinh 10. Két qua cta
phép xir 1y 1a rat kha quan, hau nhu trén tat ca
bé mit cdc hat tro bay déu c¢6 khd nhiéu nhiing
hat nho két dinh. Céc hat dugc bao phu & trén bé
mat clia hat tro bay c6 kich thuéc nhd hon 1 um.

Hinh 10: B& mit tro bay xir Iy bang Ca(OH),

Ban than tro bay chua x{r bé mat c6 hoat tinh
thap [5]. L6p bé mat thiy tinh cla hat tro bay 1a
ran chéc va bén hoa chat. Lép bé mat nay bao vé
cdc thanh phin bén trong, x6p va vo dinh hinh
v6i hoat tinh cao hon. Chudi thuy tinh silica-
alumina cua 16p bé mit ¢6 thanh phan Si, Al cao
nén bén vitng. Chudi nay phai bi phan huy dé
tang cuong hoat tinh hod hoc cho tro bay.

Dung dich hoat héa Ca(OH), c¢6 do bazo cao
nén 16p bén ngoai cua tro bay dé bi an mon [8].
Néu nhu néng d6 nhém OH™ di 16n nhu trudng
hogp ctia NaOH & trén, chudi thuy tinh silica-
alimuna s& nhanh chéng bi pha v& va s€ sinh ra
1 lugng 16n cac nhém hoat tinh.

Tro bay duoc hoat hoa hod hoc, cac silica va
alumina phan tng véi dung dich Ca(OH), dé tao
thanh nhiing san phim silicate va aluminate
khac nhau, lang dong tao mam va phat trién trén
bé mit hat tro bay. Nhiing chdt phan Gng nay
pht 1én bé mat hat tro bay khong nhitng lam
thay déi hinh thdi bé mat ma con lam tang do
trang clia no.
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IV - KET LUAN

Tro bay cua Cong ty CP Song Pa 12-Cao
Cuong tir Nha mdy Nhiét dién Pha lai c¢6 chat
lugng cao, bé mat nhdn béng va bén viing,
khong bi phd hliy bang dung dich HCI nhu mot
s6 thong bdo clia nuéc ngoai. Tro bay sau khi
duoc tinh ch€ ¢ kich thudc hat va do phan bo
thap, rat phit hop dé 1am chat don gia cudng cho
cac vat liéu polyme.

Dung dich NaOH da lam phd huy bé mat
cac hat tro bay, giai phéng tap hop cac hat vi
ciu bén trong lam cho bé mait cac hat tro bay
tho nham hon va kich thudc trung binh giam di.
Dién tich bé mat riéng cla tro bay qua su ly da
tang lén gan 30 lan, thé tich 16 x6p cha né tang
1én gan 40 lan.

Tro bay dugc xUr ly bing nuéc voi toi
Ca(OH), da ¢6 bé mat tho rdp hon va dugc bao
phu béing céc hat nho ¢& 1 um c6 thanh phan la
aluminat va silicat Ca. Pay la phuong phap don
gian, than thién moi trudng va con c6 tac dung
cai thién do tring cla tro bay.

Tro bay dugc xUr ly bing cdc phuong phdp
trén c6 thé duoc st dung truc tiép 1am chat don
cho cho mot s vat lieu polyme compozit hoac
bién déi tiép véi cac hgp chat silan dé tang kha
nang gia cudng, bam dinh v6i pha nén.
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