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TOM TAT 

Bit bao trinh b^y i(S't qui ngtii§n cilu bi/dc dau che tao tw bay CFBC ttianh vU ii$u tiefp phu (VLHP) va l(ha 

ning h^p phu xil /y mOt sd ch^t 6 nhi§m cHa tm bay tru&c va sau bidn tint). Chd tao v$t ii$u hSp phu til tro 

bay CFBC bang phuong phap thOy nhi$l vtSi dung diet) hoat t)da NaOH 1 - 2M; tf i$ tro bay/NaOH thay ddi dudi 

diiu iii^n nhi$t do 9(fC va thdi gian ithudy 24h. cac phudng phap xac dinh tinh chdt cua tro bay sau i(hi tiidn 

tinh: Phin tich thanh phdn hda (XftF); phan tich thanh phdn lihoang (XRD): inh chuo hien vi dien tt( (SEMj. 

Danh gia i(ha nang hdp phg m^t sd chdt 6 nhi§m cua s^n pham: di$n tich be mat rieng (SSA): dung iuong 

hdp phu vdi m^t sd chdt 6 nhiim Fe^*, Mn^*, As^* va chat mau metyl da cam. 

Tif Ithoa: CF8, tro bay, zeolite nhSn tao, xll /y nddc, cac kim ioai nang. 

ABSTRACT 

The paper presents initial results from CFBC fly ash into adsorbent and pollution adsorption ability of fly ash 

which after and before modifying. The fly ash underwent a hydrothermal activation with t - 2fJt NaOH solution: 

different proportion of fly ash / NaOH at 90°C for 24h. The experimental products were characterized by means of 

X-Ray Diffraction (XRD) and Scaning Electron f/licroscope (SEM), While X-Ray Fluorescence (XRF) was applied 

for the determination of their chemical composition. The products were evaluated In terms of specific surface 

area (SSA}, adsorption capacity with F^*, Mn^*, As^*, and methyl orange pigment 

Keywords: CFB, coat fly ash, synthetic zeolites, water treatment, heavy metals. 

1. Gid<j thieu phan khoang cOa tro bay ban dau ma phu thu6c chinh vSo 

Tro xi cua cac nha miy nhi?t dien dot than tang soi *^"' " ' ^ • "S1^™- ^ " ^ " ' " « ' " « " »>«" " ^ '=^y " 3 " ^" ^^ "^ 
tu4n hoan (CFBC) thifong phun true tiep da voi trong "*>* " ^ "9 "^P f^^ tuy nhien de ring dung rpng rai dircrc 

qua trinh dot de xft If ii^u hu>nh nen cd ham lu'cjng CaO, "•°"9 ^"* "'^'^ " * '* ™ ' ' " ' " " 9 ' <™ "^V * * ' "=*" ^'"?= 
SO3 cao, ngoai ra tro bay 6 m» so nha may con co ham " ' * " " " ' ' ^« •=* " ' « " ' ' = " " * '^St cao hon. 06 2 phu'ong 

iu'ong mat khi nung (MKN) rSt cao, vi vay kho ling dung P*'*P " ' * " ""'^ '™ "^V P'^.^l: P'""'"S Phap phan huy 

trong san xuat xi mang, g?ch... [1]. Hien nay, hau het tro " ' ' * ' "^ P^"'°'"9 P̂ ^̂ P "I'^y " l ^ ' ^ ' - "V" " ^ " ^'"'^ ''"^ '* 

xr CFBC deu diTffc chOa tai c i c ho dang tro thanh moi *^' P*^"'""9 P '̂̂ P " ^ " '* **^ <3". * " > " * " "^^ '*<= '^^"^ 
nguy hai ion cho m6i tru'img nhu' nha may nhiet dien Cao P''*" '*°'" ""V* " * ^ilic hoat tinh nam trong cac khoang 
Ngan, Na Duong,... Tro bay CFBC co chila ham iu'ong ™ P''^ v6 dinh hinh thinh zeoiite co kha nang hap phu Ai 
nhom oxit va siiic oxit, dong thoi con mot iu'ong Ion cac- ^°- ^'"""^9 Pli^P thuy nhi$t thifong du'p'C nghien cilu 
bon chu.a chay hi t tao thanh cSc hat r ing cd the tao ™ * " 9 ='""9 ^«ri9 rai hon. Trong nhieu nghien ciiu theo 
thJnh vat iieu h ip phu tiem nang. phipong phap thijy nhi$t, qu i trinh hoat hda tro bay thipc 

^ i . , hi$n trong binh phan L>ng, t i c nhan phan Crng khac nhau 
Tren the gift, da cd nhieu nghiin d u c h i tao vat iieu ^ ^ o ^ ^^^ ,^0^^ „ ^ . . , ^^ ^^^ _ ̂ ^^ ^^ ^^^^,;, 

h ip phu tip tro bay CFBC d i xi> Ij ch i t miu , kim ioai 3 . 4 3 ^ ^ |g ^ , „ g j l , „ ^ . , (, . j j , ^ | , , [4, 
ngng.... Theo nghien ci>u cua Shoabin Wang cijng cac ^ 
dong nghiep [2] ham iu-png mat khi nung trong tro bay co ^ * " ^' * "•°"9 nu'6c chu'a cd nghiSn ciju che tao 
kha nang h ip phu r i t l i t c4c chat mau, kha nang hap phu " * ' ' * hap phu ti> tro bay CFBC. Vi$c tan dung mOt chat 
chi t mau khSng phg thupc vao thanh phan hda hay thanh '•'*' * * '<* 'V " ! ' ' ch i t thai kh ic l i mOt dieu rat cd ich va 
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y nghTa trong vide XLP ly d nhiem moi tnjd-ng. Vi vdy can 
CO nghidn ei>u buoc d Iu SCP dung tro bay dot than tdng 
sol CFBC lam vdt lieu h ip phu vd danh gia kha nang hap 
phg v6i mdt so ehlt d nhilm. 

2. V^t lieu vd phipo-ng phap thi nghiem 

2.1. Nguyin iiiu vi thiit bj thi nghiem 

- Nguydn lidu: Tro bay tu nhd mdy nhidt dien dot than 
, t ing sdi tuan hodn cd khO- khf sunphua Cao Nggn. 

- Cac hda chi t tinh khilt, xu l t xu Trung QuIc: NaOH, 

FeS04.7H20, MnS04.H20, oxit AS2O3 vd metyl da cam... 

- Binh thi nghidm phdn O-ng thCiy nhidt do nhdm d l tai 
tu eh l tgo bdng thdp khdng gl, the tieh 1L. 

- May khuly, tu say vd cde dung eg thi nghidm can 
thiet khac. 

2.2. Phuang phip thi nghiem 

2.2.1. Chi tao v$t lieu hSp phu tCr tro bay: phuang 

phip thOy nhiet 

Thi nghidm che tgo (biln tinh) VLHP tu trei bay: 
Khuly dung djeh NaOH va tro bay theo cac ti Id khac 
nhau d nhidt dd = 90°C trong 24 gid lien tgc. D l ngupi 
hon hgp den nhidt dp phong, sau do chuyin todn bg hon 
hgp vao coe thuy tinh. Dung nud'c nia san phan tro bay 
sau bl ln tinh den pH « 7 - 8. Lpc, s l y sdn pham 6' SCC 
d in khIl lugng khdng d l i . San pham duge bdo quan 
tRDng binh hut I m . 

Tiln hdnh phan tich thdnh phan khoang (XRD) cde 
mau tro bay sau blln tinh, lua ebon mau thieh hgp cho eae 
thi nghidm t i lp theo: phan tich thanh phan hoa (XRF); anh 
chup biln vi didn tu (SEM); didn tich b l mgt rieng (SSA). 

Bang 1. K i t qud phan tich thdnh phan boa vd khoang tro bay Cao Ng^n 

Thdnh ph in hoa* % Khoi lu'p'ng 

Phan tich hoa uvt vi XRF 

Mit khi nung 

Si02 

FezOa 

AI2O3 

CaO 

MgO 

SO3 

KsO 

NajO 

TiOj 

P2O5 

22,50 

25,40 

10,60 

12,50 

14,90 

0,75 

10,90 

1,12 

0,00 

0,49 

0,86 

• P/ian tich th^nh phin hoa tai Vifn VLXD 

Thanh phan khodng* % Khoi lu'p'ng 

Phan tich XRD 

Quartz S1O2 

Anhydrite CaS04 

Hematite Fe203 

Aibite Na(AiSi30,) 

Ettringite 

Caicite CaC03 

Sodium Siiicate Na2Si03 

Pha v6 dinh hinh 

Ti le Si/AI 

Ty ie H20/Ai - Lu'p'ng kiem hoa 
tan hi t (Si02 va AI2O3) / Ig tro bay 

8 

16 

9 

2 

3 

2 

60 

6,65 

227 

• Phin tich thanh phin khoang tai Vi$n VLXD 

Phan tich nguydn t i doc h^i ICP - MS ** 

As 

Mn 

221,5 mg/kg 

1543mg/kg 

" Phan tich tgi Vi§n Cdng nghe Moi tn^cyng VN 

Bang 2. Ky hidu mau tro bay tneac vd sau bien tinh 

Kj hi$u m l u 

GTB 

GTB 20.1.24 

GTB 10.1.24 

Ty I9 dung djch 
NaOH/tro bay (ml/g) 

20 

10 

Ty 1$ H2O/AI 

453,4 

226,7 

The,iglan(gi*) 1 '"'f^'^ 

1 24 

24 

90 

90 
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Bang 3. Ket qua phan tich thanh phan hoa hoc cua tro bay GTB va GTB 10.1.24 

STT 

1 

2 

4 

5 

7 

9 

Ten chi tieu 

Mat khi nung 

Si02 

Ai203 

CaO 

SO3 

Na20 

Don vj 

% 
% 
% 
% 
% 
% 

GTB 

22,50 

25,40 

12,50 

14,90 

10,90 

0,00 

GTB 10,1.24 

30.45 

29.32 

8.92 

15.96 

0 56 

0.77 

2.2.2. Khao sat kha ning hap phu cua tro bay truac 
va sau khi bien tinh 

Cae bude tien hanh khao sat so sdnh kha nang h ip 
phg eua tro bay trudc va sau bi ln tinh, xac djnh dung 
lugng h ip phg cue dgi cCia ehlt h ip phg theo md hinh 
dud-ng dang nhidt Langmuir: 

- Xac djnh kha nang h ip phg eda tro bay trud-c vd 
sau bien tinh vdi Ion kim logi Fe^*, Mn^* d" di lu kidn pH 
tLF 2 - 5; ion kim logi As^* va ehlt mdu metyl da cam d" 
di lu kidn pH = 7. 

- Xac djnh dung lugng hap phu cue dgi q^ax tgi 
i khoang thdi gian va pH h ip phg toi uu. 

Pha ode dung djeh chi>a ion Fe^*, Mn^*, As^* va chat 
mdu cd nong dp thap hon tir dung djeh goc. T;̂  Id chat 
h ip phu/dung djch 6 nhiem id: lOg/L. 

3. Ket qua nghidn CIPU 

3.1. V$t fi$u hap ph^ tir tro bay 

Phin tich thanh phan khoing, hda: 

Pho nhilu xg tia X cua tro bay topo'c xi> ly bao gdm 
eae pha vd ^nh hinh, tinh th i , trong dd tinh t h i gIm 
quartz, hematite, aibite, ettringite, caicite vd dgc bidt mot 
lugng Ion anhydrite Idn d in 16%. Ol i vd-i t i t ca cae mau 
tRD bay sau bien tinh kiem, mgt so cde pie tinh th i aibite, 
ettringite, anhydrite CaS04 khong edn va xult hien them 
pic mdi. Nhu vdy hdm lugng Si - Al trong aibite, ettringite 
d l hda tan hodn todn trong dung djch kiem. Ki t hgp vol 
bdng 3 thdnh phin hda hpc cOa tro bay tofdc va sau biln 
tinh: hdm lugng Si02, AI2O3 vd MKN dIu tang so vd'i ban 
dau, rieng ham lugng SO3 trong vgt ligu hap phu ti> tro bay 
giam mgnh, ehung td SO42- trong qua trinh khuly trpn, 
Ipe nja da bj ki lm n>a trdi h i t trong khi ham lugng CO32-
khdng bj ki lm n>a trdi nen tong % khoi lugng caicite trong 
cde m lu tro bay sau bien tinh doi vdi m lu tro bay ban dau 
dIu tang. 

Cae khoang trong tro bay dudi tdc dgng eda kiem cd 

the bj hda tan theo thi> tg: vd djnh hinh > quartz > mullite. 

quartz vd mullite la hai khoang khd hda tan nhlt [4]. Mlu 
tro bay sau bien tinh GTB 20.1.24 vdi ty id H2O/AI ban dau 
Ion hon eo t h i hda tan khoang quartz, hdm lugng pha tinti 
t h i quartz giam so vd'i m lu tro bay tOFdc khi xu ly. 

Hinh 1. Phd nhidu x^ tia X eua tro bay ban diu 

*̂*̂ K̂ . .UJT**(1^"MP^-^rJ '^Ml^ 

Hinh 2. Pho nhieu xa tia X cua tro bay 
sau bien tinh GTB 20.1.24 

Mlu tro bay sau bi ln tinh GTB 10.1.24 xult hipn pic 
tinh the Sodium Silicate Na2Si03 - sdn pham cCia phan 
i>ng giua kiem vd'i oxit silie, mau tro bay sau biln tinh 
GTB 10.1.24 xul t hipn pie tinh t h i Potassium Sodium 
Aluminum Silicate Hydrate KisgNao2(Ali6Si240eo)(H20)i6 
- mot logi tinh t h i zeolite (vat lieu h ip phg cd dung lugng 
h ip phg eao) da duge hinh thdnh, tuy nhien pie xult hie" 
chua ro vd mgnh. 
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m]^^*^*-'<'^X/rV'..tM*^liKi 

Hinh 3. Phd nhiiu xg tia X eda tro bay 
sau bien tinh GTB 10.1.24 

Vd'i cac m lu thi nghidm hdm lugng pha vd djnh hinh 
deu tang so vdi mau tro bay ban d Iu , dung dieh ki lm da 
hda tan eae pha chua Si - Al va ehua dCi nong dp qud bao 
hda hogc chua kjp k i t tinh khoang md'i ndn deu n im Igi 
d" pha v6 ^nh hinh. 

Thdng qua k i t qua phan tieh pho nhllu xa tia X, nhdm 
de tai Iga chpn m lu tro bay sau bi ln tinh GTB 10.1.24 
CO ham lugng pha vd djnh hinh nhd nhl t va ed xult hidn 
khodng zeolite md'i cho cac bud-c nghien cuu t i lp theo. 

Tu Hinh 4 vd Bang 4 cho thIy trong tro bay truoc khi 
b i ln tinh co ton tgi eae hat thd duge bao phu bdi mpt Idp 
v6 djnh hinh. Sau phan ung thuy nhidt bang dung djch 
kiem, c lu true vdt ligu tro bay sau bi ln tinh trd ndn loi 
Idm hon, xuat hign cac tinh t h i hinh que cd kich thudc 

nhd hon va khong dong nhlt. D i lu nay cd nghTa b l mgt 
hap phu cOa tro bay sau bi ln tinh so vdi ban dau sd tang 
len. Theo bang 4, dign tieh b l mat tro bay sau bi ln tinh 
tang tang g i p 3,5 Ian so vdi nguyen lidu tro bay ban dau. 

3.2. Kha nang hap phu cua tro bay truvc va sau 

khi bien tinh 

Ki t qua thi nghidm kha ndng hap phg cua tro bay 

trudc vd sau bien tinh cho thIy: 

- Tro bay sau bien tinh c6 kha nang h ip phg dir<}ic 
cac ion Fe^*, Mn^* va ehlt mau chat mau metyl da cam 
t i t hon tro bay ban dau. 

- Tro bay trudc va sau bi ln tinh deu khdng cd khd 
nang h ip phg ion As^*. 

- Dung lugng h ip phg cue dgi qmax doi vdi kim loai 
Fe^* va Mn^* nhu bdng 5. 

100 -

• 9 0 1 

70 -

»L 
1 40 . 

30 • 

, 20 -K 

10 _l 
F5(ll| 

1 • 
— Î-
J Mn(ll) 

• 
-1 H 

1 Metyl da cam 

• GTB 

•GTB l a 124 

Hinh 3. Phd nhiiu xg tia X eda tro bay 
sau bidn tinh GTB 10.1.24 

Bdng 4. Didn tich be m^t cua tro bay trudc va sau b i ln tinh 

Vat l i f u hap phg 

Didn tieh b l mgt ridng 

Do>n vj 

m /̂g 

GTB 

18,59 

GTB 10.1.24 

65,27 

Hinh 4. Anh SEM cua tro bay truac (a) vi sau bien tinh (b) 
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sang 5. Dung lugng hap phu cg'c dai cue tro bay sau bien tinh doi vc i Fe2+ va Mn2+ 

Vat ligu hap phu 

VLHP ehl tgo 
tir tro bay CFBC 

Dien tich b l mat rieng 

65,27 m^/g 

Dung Iugn9 hap phu 

- qmax Fe^*: 31,25 mg/g 

- qniax Mn^*: 40 mg/g 

4. K i t luan 

De tai da ehl tao chit hdp phg tu tro bay nhiet didn 
dot than t ing sdi tuan hoan cd khu khf sunphua theo 
phuong phap thuy nhidt. Cac mau san pham vdt lieu 
h ip phy cd tinh chat: didn tich b l mat ridng: 65,27 m^/g; 
dung Iuong hap phu cue dal eua Fe^*: q^ax = 31.25 mg/g; 
^^^*' qmax - 40 mg/g, H ip phu t i t metyl da cam; khdng 
h ip phu duocAs^*./. 

TAI L i e u THAM K H A O 

[1]. TS. Ta Minh Hoang. Nghien cuv d4 xuit giai phap su d^ing 
tro xf nhiit dien dot than tang sdi iukn hoan khu lun huynh san 
xuat vat li$u xay dwng. Vi&n Vit Iiiu xay dung. 

[2]. Shoabin Wang, Yashveerangh Boyjoe, All Choueib, Esther 
Ng, Hongwei Wu and Zonghua Zhu. Technical Note: Role of Un
burn! Cacbon in Adsorption of dyes on fly ash Australia, 2005 
[3]. Nikolaos Koukousas,... Characterization of CFBC coal fly 
ash zeolltie materials and their potential use In wastewater 
treatment, 2009 Wori of coal ash, 2009 in Lexington, KY, USA 
[4]. XQuerol, N Moreno,... Synthesis of Zeolites from coal fly 
ash: an overview. Insitute of Earth Sience "Taume Almera", 
SCIC, C/ Luis Sole Sobanng, s/n, 08028 Barcelona, Spain, 
30/1/2002. 

[5]. Hamzah Fansuri, Deborah Prichard, Dong~ke Zhang. 
Manufacture of low-grade zeolites from fly ash for fertiliser ap
plications Curtin University of Technology. 

22 > NGHIEN COfU VA PHAT TRl in VAT LIEU XAY Dl/NG 




