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Ché tao vt lidu hép phu tur tro than bay st dung
trong phan tich moi truong

Phan 1. Ché tao chat hdp phu tir tro than bay
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Nhan ngay 25 thdng 7 ndm 2007

Tém tit. Tro than bay ciia nha mdy nhiét dién Pha Lai dugc xir Iy v6i dung dich NaOH 3,5M ¢6
thé sir dung 1am chét hép phu trong _phén tich moi truong. Céc phd XRD va SEM da dugc dung aé
phén tich ddnh gid vat liéu nay. Két qua phan tich cho thay vat liéu thu dugc sau xir ly kiém c6
chtra cdc hat rat nhé, hinh cdu. Quartz, Mullite va Zeolite P1 (Na) 1a cdc thanh phan chinh duoc
hinh thanh trong qué trinh xir 1y tro than bay bang dung dich kiém.

0,5 gam chat hip phu tro than bay di xir Iy voi dung dich kiém dugc nap vao cot sic ky c6
kich thudc 300mm x 6 mm ding dé thir nghiém tach hdn hgp M1 va M2. Két qua nhan dugc cho
thdy, vat liéu sir dung trong nghién ciru c6 kha nang lam giau va tach cdc chat can phan tich tét.
D¢ thu hdi chét phén tich cia hdn hgp M1 va M2 tuong ting 12 83,3 — 89,5% va 51,28 — 93,75%.

1. D3t vin dé

Nudc ta 1a mot nude dang phit trién, van dé
xur 1y, tai sir dung réc thai con nhiéu han ché,
bét cap. O Viét Nam, hang ndm cdc nha mdy
nhiét dién dung than thai ra mét lugng 16n tro
than bay. Hién nay hon 50% tro than trén thé
gidi dugc tdi st dung trong cong nghiép san
xut xi mang, trong xay dyng (lam gach, vat
liéu nhe), vat liéu lam duong. Trong nong
nghi¢p tro than bay dugc su dung lam phan
bén, dét nhin tao, bao quan nong san,... Nhung
¢ Viét Nam tro than bay cua cdc nha mdy nhiét
dién ndi chung chua dugc chi y ding muc.
Viéc nghién ctru ché tao vat lidu su dung tro
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than bay trong phan tich mdi trudng s& gop
phan lam tang thém ung dung cua loai vat liéu
nay.

2. Thyc nghiém

2.1. Vit liéu, hod chat: Tro than bay cia
nha may nhiét dién Pha lai dugc st dung dé
nghién cilru ché tao vat liéu hép phu c6 c& hat
45um - 63um. Céc dung moi c6 do tinh khiét
nanograde gém n-Hexan, Toluen, Metanol,
Diclometan. Dung dich NaOH 3,5 M va HClI,
H,S0, 98% c6 d6 tinh khiét phan tich. Hon hop
dung dich chuén HCH, DDD, DDE, DDT cé
ndng d6 mdi chét 1a 100ppb (M1) va hdn hop
dung dich chuin gdm 17 ddng phan doc nhat
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ctia Dioxin va Furan c¢6 ndng do mdi chét 1a
200ppb (M2).

2.2. Thiét bi va dung cu dung trong nghién
cieu: Hé théng sic ki khi voi detecto cong két
dién tr (GC/ECD) va detecto khdi phd
(GC/MS) cta hang Agilent, My. HE phan tich
nhidu xa tia X SIMEMS. D5005, Buc; kinh
hién vi dién to quét (SEM) JSM-5300 Jeol,
Nhét va hé théng mdy phan tich phd hip thu
nguyén ti Perckin Elmer.

2.3. Thyc nghiém

Ché tao vit liéu hap phu tir tro than bay:
Cén 40g tro than bay cho vao binh tam giic
chiu nhiét, th€m vao dé 200ml dung dich NaOH
3,5 M [1]. Hon hop duoc khudy va dun néng &
nhiét d6 100°C trong 24 gid lién tuc. Dé ngudi
hdn hop dén nhiét do phong, sau dé chuyén
toan bd hdn hop vao cbe thay tinh. Dung nudc
cét néng ruia san phém tro than bay sau xu ly
dén pH =7. Loai bo nudc khoi mau cach loc hiit
chan khong véi sy hd tro cua gidy loc bing
xanh. S4y san phim & 105°C dén khéi luong
khong ddi va dugc bao quan trong binh hiit 4m
cho dén khi sir dung.

Ddnh gid vat liéu hd'p phu tir tro than bay
trudc va sau xir ly: Phan tich vat liéu trén may
nhidu xa tia X voi didu kién nguén phat xa
CuK @ & 40KV, 30 mA; téc do quét 40/phut;
d6 chinh xac 0,010, dai do tir 2 - 550; tia t6i
1,5406 A" ; chyup ph6 & nhiét d6 phong 25°C.
Phan tich kich thudc hat cla vat liéu béng kinh
hién vi dién ti quyét khi mau dugc rira sach
bang Etanol va siy kho ¢ 105°C.

Thir nghiém kha nang tdch chat cia vat liéu
hdp phu: Vit liu hip phu ché tao tir tro than
bay dugc chiét soxhlet bing dung méi toluen 24
gio. Lay 0,3g vat liéu hdp phu da rira sach nap

Va0 ¢t sic ky thay tinh ¢6 kich thudc 300mm x
6mm; phia trén cot dugc nhdi 0,5g SiO,. Cot
dugc hoat hda béng 40 ml hon hop toluen va
n-hecxan (1:1) trudc khi st dung. Cac hon hop
dung dich chuidn M1 va M2 duoc st dung dé
danh gia kha ning tich chat ciia vét lidu hép
phu. Bbi v6i MI, céc budc thir nghiém téch
chat nhu sau: chuyén 100 pl hén hgp MI vao
cot, rira giai chdt ra khoi cot bang 15ml
n-Hexan v&i 3 phan doan, mdi phan doan iy 5
ml. C6 can cdc phin doan bang khi N, dén 0,2
ml. C4c phan doan mau nay dugc luu giit trong
lo dung mau mau nau & nhiét d6 5°C cho t6i khi
phén tich. P6i véi mau M2, cot sic ky da chudn
bi duogc rira cot béng 40ml hén hop toluen : n-
hexan ti 1¢ 1:1. Chuyén 50ul mau M2 vao cot.
Rira cot bang 15 ml n-Hexan. Céc chit Dioxin
va Furan dugc tich ra khoi cft theo phuong
phdp da chudn hod [2]. Mbi phin doan 1 va 2
lay 10ml, mdi phan doan 3, 4 va 5 ldy 5ml. Co
can dung mdi cua cic phan doan va luu giir
phﬁn con lai ciia miu trong lo mau nau & 5°C
cho t6i khi phan tich. Diéu kién phén tich cic
mau duoc chon: cot sdc ky mao quan HP 1701,
30m x 0,25mm x 0,25um. Chuong trinh nhiét
do cot 70°C, 2 phit, 20”/phit, 120°C, 5%phiit,
260°C, 20 phiit; detecto 280°C; injecto 270°C;
khi mang He 1,2 ml/phit.

3. Két qua va thio luin

Thanh phﬁn héa hoc cua tro than bay trude
va sau khi xtt Iy da dugc xac dinh va chi ra
trong bang 1. MAu tro than bay trudc va sau khi
xir 1y bang kiém duoc ddnh gid thong qua két
qua phan tich phd nhiéu xa tia X va anh kinh
hién vi dién tir.

Bang 1. Thanh phan héa hoc (%) cuia tro than bay trudc va sau khi xir Iy

Thanh phan SiO, Al,O; KO Na,0O MgO Fe,O; ZnO TiO, Conlai Céc bon

Trudc 62,75 13,20 1,98 0,08

1,87 3,23 2,10 1,70 1,19 12,1

Sau 53,06 16,60 2,66 0,18 2,62 440 2,80 2,30 2,08 13,3
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Nhu vay so voi tro than bay chua xu 1y thi
thanh phé‘ln héa hoc cuia tro than bay sau xu 1y
¢6 SiO, giam, cdc thanh phan khic déu ting.
Viéc tang thanh phé‘m Al,O3 va C trong tro than
bay sau xur ly s€ lam tinh chat cua vat liéu thay
d6i theo. Diéu nay duoc thiy ro khi nghién ctru
phé nhidu xa tia X va anh kinh hién vi dién tu.

Phé nhidu xa tia X cta tro than bay trudc xir
1i cho s6 lugng dinh khong nhidu va mot phan
duong nén cua phd bi nang cao, hinh 1. Phd
nhiéu xa tia X hinh 9 cho thdy trong tro than
bay chi c6 quartz (SiO,) va mullit (AlsSi,O;3) 1a
chu yéu. Theo [1,3,4] da chi ra réng tro than
bay gém cic pha vo dinh hinh, tinh thé va than
du; trong d6 tinh thé gdm quartz va mullit
,magnetit, hematit. Pha v6 dinh hinh chira nhdm
silicat ¢6 thé chiém t&i 75% khéi lugng tro than
bay va ton tai khi nhiét dt than thip. Theo cdc
tai liéu da cong bd [5,6], tro than bay gdm thuy
tinh mullit, quartz, spinel tur tinh. Pha thuy tinh

vo dinh hinh gin két trong ciu tric khung dang
kim rén coa mullit va quartz tao ra cAu tric dj
thé ciia tit ca cdc thanh phﬁn tro, chinh vi vay
phé nhiéu xa tia X khong rd nét.

Phd hinh 1 ¢6 mot g6c nhiéu xa chinh (20)
& 26,8° dic trung ciia Quartz (SiO,). Dua trén
thu vién phd ctia mdy, cic pic khic cia Quartz
con 620,9° ;36,5%; 39,5 40,2 ; 42,5°; 459°;
50,1% 54,9% 68,1°. Nhu vay trudc khi xir 1f tro
than bay chtra pha tinh thé Quartz 1a chu yéu.

D4i v6i miu tro than bay sau xir 1y kiém
cho phd nhidu xa tia X ¢6 duong nén phing va
xudt hién thém cdc pic méi, hinh 2. Diéu d6 cho
thdy khi xir 1y v6i kiém 3,5M cdc pha v dinh
hinh ¢6 trong tro than bay da bi hoa tan, dé lai
trong tro than bay cdc oxit kim loai va nhiing
thanh phé‘m co ban cua tro than bay la SiO,
(53,06%), ALO; (16,50%), Fe 05 (4,40%),...
va 13,4% cacbon chua chdy hét.

VNU-HN-SIEMENS D5005 - Mau 1 (Tro bay)

]

Lin (Cps)
B 8 8 & 8 8 2 &8 8 § 3

Hinh 1. Pho nhiéu xa tia X tro than bay trudc xir 1.

Thanh phé‘ln chinh cua tro than bay sau xir
ly kiém duoc xdc dinh tir phé nhiéu xa tia X,
hinh 2 cho théiy, ngoai thanh phé‘m Quartz
(Si02), con xuét hién cdc pic dic trung cuia
mullite (AlsSi,O13) 10 nét & 16,5 31°% 33,2
35,3%; 40,9% 60,5°. Bén canh hai thanh phan

trén, trong tro than bay sau xtr Iy con xuét hién
thém thanh phé‘ln Zeolit P1 (Na) véi lugng kha
16n. Céc pic Xudt hién kha rat o va manh &
12,5% 17,07% 21,8% 28.1% 33,5% 46,1° duoc
xac dinh dac trung cho Zeolit P1 (Na).
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Hinh 2. Phd nhiéu xa tia X tro than bay sau xir ly.

Duya vao thu vién phd, Zeolit P1 (Na) c¢6
cong thic tong cong 13 Na,0.ALOs(3,5-
5,3)Si0,.nH,0. Zeolit P1 (Na) két tinh theo hé
mang tetragonal véi théng sé manga=b =c =
10,043A0. Bén canh thanh phén chinh Zeolit P1
(Na), c6 thé Zeolit Philicite véi cong thirc tong
cong la Na,0.A1,05(3,3-5,3)Si0,.nH, 0 ciing da
duoc hinh thanh khi xur 1y tro than bay bing
kiém. Viéc xdc dinh ham luong cua cic Zeolit
hinh thanh sau xir If kiém va nhiét s& duogc tién
hanh trong cdc nghién ctru tiép theo.

Anh vi dién tir quét SEM, hinh 3a cho thiy
trong tro than bay trudc khi xir 1y ¢ ton tai pha

vO dinh hinh va c6 chua cic hat thd, thuong ¢
gbc canh va dugc bao phu bdi mdt 16p thuy tinh
vo dinh hinh. Didu nay giai thich tai sao phd
nhiéu xa tia X, hinh 1 cta tro than bay chua xir
1y lai khong rd nét va dudng nén khong phing.
Ngugc lai, tro than bay sau khi xt 1y, 16p thuy
tinh v dinh hinh nay mat di, lam 16 15 cdc hat
tron, kha déng déu va bé mat hat khong bi che
phu boi cac chit khac, hinh 3b. DPic biét, bén
trong cac hat cia vat li€u tro than bay sau xu ly
dugc ciu thanh tir nhiéu hat hinh ciu va hinh
s0i ¢6 kich thudc rat nho. Piéu niy c6 nghia bé
mat hép phu cua vat liéu la rat 16n.

Hinh 3. Anh SEM cua tro than bay trudc (a) va sau (b) khi xur ly.
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Hiéu qua tdch chdt cua tro than bay xu Iy
kiém. Céc chét trong hon hgp M1 dugc tich ra
khoi cot séc ky ¢6 chira 0,5 gam tro than bay xtr
1y kiém chu yéu tap trung trong phin doan 2.
Hiéu qua tach cuia cot dbi voi hdn hop M1 duogc

danh gid thong qua hiéu sudt thu hdi chat, két
qua néu trong bang 2. Hiéu suét thu hdi cdc chat
HCH, DDD, DDE, DDT tich trén c{t la kha
cao va 6n dinh, niam trong khoang tir 83,3% dén
89,5%.

Bang 2. Hiéu suét thu hdi chat trong hdn hgp M1 trén cdt tro than bay xir Iy véi kiém (n = 3)

Chat nghién ctru

S0 dém dién tich pic

Hiéu suat thu hoi

Chuan Mau (%)
HCH 2133,097 1871,735 87,7
DDD 3701,015 3082,792 83,3
DDE 9123,811 8165,382 89,5
DDT 1,3496¢4 1,1314e4 84,0

Céc chét c6 trong hon hop M2 dugc tich ra
khoi cot séc ky ¢6 chira 0,5 gam tro than bay xtr
1y kiém chu yéu tap trung & phan doan 1. Hiéu
suét thu hoi chét duge néu bang 3. Hiéu suét thu
hdi chét tinh cho phin doan 1 ndm trong
khoang tir 51,28 - 88,23 %.

bé phan tich céc chit trong mau mdi truong
co néng do théip, cd ppb hoac ppt cho phép
chéip nhan két qua tach chét dat hiéu suit thu
hdi chit tir 40 - 130% /3/. Nhu vay hiéu suit
tach chét ctia cot sic ky str dung tro than bay xur
1y kiém dbi v6i nhimg hdn hgp M2 nim trong
khoang tur 51,28 - 88,23% la cha”ip nhan dugc.

Bang 2. Hiéu suét thu hdi chat trong hdn hgp M2 trén cdt tro than bay xir Iy véi kiém (n = 3)

Chat nghién ctru

Didp tmg detecto Hiéu

Chat nghién ctru

Dép tmg detecto

Hiéu suat thu

suat thu Chuin Maiu héi (%)

Chudn MAu  hoi (%) 123478-HCDD 75 58 77,33
2378-TCDF 85 75 88,23 123678-HCDD 55 45 81,82
2378-TCDD 78 40 51,28 123789-HCDD 1,57e4 1,24e4 78,98
12378-PCDF 32 30 93,75 123789-HCDF 1,85e4 1,34e4 72,43
23478-PCDF 51 32 62,75 1234678-HCDF 2,19¢4 1,35¢4 61,64
12378-PCDD 50 28 56,0 1234678-HCDD 1,81e4 1,10e4 61,11
123478-HCDF 75 55 73,33 1234789-HCDF 1,79¢4 1,31e4 73,18
123678-HCDF 72 55 76,39 Octa-CDD 1,47e4 1,00e4 68,03
234678-HCDF 75 56 74,67 Octa-CDF 2,16e4 1,53e4 70,83

Tir két qua néu trong bang 2 va 3 cho théiy 4. Két luin

tro than bay dugc xtur 1y bang kiém c6 thé s
dung lam chat hép phu trong tach chit phuc vu
phan tich méi truong. Tuy nhién, nhimg két qua
thu dugc & trén chi 1a két qua nghién ciru budce
dau, mubn c6 nhitng ddnh gid siu hon cin phai
¢6 nhirng budce khao sit tiép theo.

Tro than bay dugc xir 1y bang kiém 3,5M c6
kha ndng sir dung lam chat h?ip phu trong phan
tich mol truong. Tir viéc khio sét phd nhidu xa
tia X va anh vi dién ti quét (SEM) ddi véi tro
than bay sau xt ly kiém nhan théy san phém tao
thanh 12 mot hdn hop céc hat rt nho, hinh cu
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va tuong d6i dong déu; va trong d6 c6 chira chi
yéu 1a cdc hat Quartz, Mullite va Zeolit P1
(Na). Tro than bay sau xir Iy dwoc st dung dé
danh gid kha nang hap phu va tich chat déi véi
hai hdn hop M1 va M2. Hiéu suét thu hdi chat
ddi véi M1 la 83,3 dén 89,5%, ddi véi M2 la
51,28 dén 93,75%.
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Produce absorbent material from coal fly ash using in
environmental analysis
Part 1. Produce absorbent material from coal fly ash

Do Quang Huy', Dam Quoc Khanh', Nghiem Xuan Truong® Nguyen Duc Hue'

1College of Sciences, VNU, *Vietnam-Russian Tropical Center, VNU

Coal fly ash of Phalai Power Plant after treatment with 3.5M NaOH can be use as absobent
material in environmental analysis. XRD patterns and SEM images of the product indicated that this
material contain a very small and spherical beads. Quartz, Mullite and Zeolite P1 (Na) were the main

components formed during the modification process.

It is clear that an excellent enrichment and seperation of the analytes of interest were obtained for
M1 and M2 mixtures using the 300mm x 6mm glass column packed with 0.5 g of coal fly ash after
alkaline treatment. The recovery of substances in M1 and M2 mixtures was 83.3 — 89.5% and 51.28 —

93.75%, appropriately.



