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MO PAU
Tinh cip thiét cia dé tai:

O nhém dioxin 1a \in dé¢ mang tinh toanaw. C6 nhéu ngwn phat thi, gay 6
nhiém dioxin. O nuéc ta, ngén gay 6 nim dioxin nghiém twng nkit 1a do cht doc
hod hc cia My sir dung trong chén tranh. \6i gan 80 tréu lit cac clt diét co phun
rai & mién Namda dé lai mot luong rt 16n dioxin (600-650 kg), gay nki tac hi
nguy hEm va Hu qua lau dai cho con ngyi, méi trudong. Mac do6 6 nhém dioxin
trong dat, tram tich, dong vat, thuc vat... & nhitng roi luu chra chit doc trudc day
(con @i 1a “diém nong”) trong cac san bay Bién Hd& Ning, Phu Cét... va vang
phu cin con &t cao, wot tiéu chudn cho phépd da aia quic ¥ va ngrong ty doc
cua Viét Nam (1000 pg/g trongit, 150 pg/g trong &m tich) hang cic, thim chi
dén hang tim lan. Lan ba dioxin ra mdi trong xung quanh ehyéu la do s rua troi
theo dong ngc cia cac cht doc hoa e, chit mang dioxin ntr dit, man va cac ch
hitu co khac.

ba c6 nghién eu tng duing than hat tinh aia Viét Nam (than gao -
antraxit...) 1am vt liéu hip phu dé han cté lan ba dioxin trong xéc. Tuy nhién, @n
con théu nhrng nghién ¢u sau, cé tinh dthdng & danh gia ki nang va héu qua
hip phu dioxin aia céc lai than, dic biét 1a than dung cho at dich phan tich thi
chua c6 cong trinh ndo cdn@.bVi vay, dé tai “Nghién citu cac Yu té dnh hwéng
dén quy ludt va hiu qua hdp phu dioxin cia mgt sé logi than hogt tinh” nham lya
chon dugc than éa Viét Nam c6 ki ning hip phu tét dioxin (PCDD/PCDF), wra
lam vat liéu xir ly nudc, chbng lan da dioxin ¢ cacdiém ndng, wa co tié tng ding
dugc trong phan tich riim thay tté cho cac than riip ngai dit tién 1a nhu éu cip
thiét trong thrc tién.

Muc dich, ngi dung nghién aku cia luan an:

Nghién d¢u 1am sangd quy luat va héu qua hdp phu dioxin aia mbt sb loai
than hat tinh nfim gép ptn hoan thin céng ngh xir ly 6 nhém va quy trinh phan
tich dioxin. Nbi dung nghién ¢u aia luan an fp trung vao rt sd van dé sau:

- Nghién ¢u dé lya chon mit s than hat tinh @ia Viét Nam va éa nroc
ngoai co th dapung duoc yéu éu lam \at liéu Mp phu tng ding trong phan tich va
xu ly chit doc dioxin.

- X&cdinh mot s tinh chit dic trung aia than, ni lién quan gira cac thongs
cau tric, ngdn nguyén Bu sin xuit than... i kha nang Mp pha dioxin.

- Khao sét can ing Hip phy, dong hc cia qué trinh fip phu. Banh gia cac
yéu td anh hrong dén kha ning, Hc do va hiu qua hap phu dioxin aia thanda chon.

- Nghién @u qua trinh Ap phu dioxin trén cac & than H2, AX21 varng ding
trong phan tich Au.



Y nghia thuc tién, y nghia khoa hpc:

- Y nghia theec tién:

Nghién au dé lva chon duoc than haet tinh aia Viét Nam (than § bach dan
H2) dung trong & ly nuéc nhém dioxin va phan tich dioxin thay cho cac thagmh
ngoai. GOp phin hoan thin céng ngh xir Iy & nhém, chbng lan ba dioxin cho céac
san bay Bién Hoaba Ning, Phu Céatba tng dung than AX21, béc dau sr dung
than H2 trong phan tich dioxinékqua tham gia lién &t chuin woi khoang 200
phong thi ngim quc t dugc danh giddat loai tot.

- Y nghva khoa fvc:

Nghién aru sau, co tinhédthdng & kha nang Hip phy, danh gia hiu qua hip
phu dioxin aia mdt sb than hat tinh do VEt Nam va méc ngodi én xuit. Lam rd o
s& khoa e dé lua chon dugc than hat tinh ¢6 ki nang tng ding trong thh we xi
ly nuéc va phan tich u.

Nhitng déng gop moi caa luan an:

P& nghién au mdt cach 1§ théng dic diém qua trinh Bp phu cac clat dong
loai cua dioxin trong dungigh trén 15 rfu than hat tinh, trongdo cé 11 ru than
cia Viét Nam va 4 rdu than éa nréc ngoai. Trén ¢ s so sanh cac thond ky
thuat voi hiéu qua hip phy dadé xuét tiéu chudn ky thuat caa than hat tinhing ding
trong nh wrc phan tich dioxin vaxly nuéc nhiém dioxin.

Tim thdy mdi tuong quan gra kich thréc mao gén aia than hat tinh wi kich
thugc phan i dioxin. Khing dinh ©ng thé tich mao gan trung binh va mao @n lon
c6 anh huang quyét dinh dén kha nang hip phu dioxin trong dung ith; giai doan
khuéch tan trong mao ¢gn quyét dinh ¢ do hip phs dioxin.

D& khio sat g hdp phu cac clit déng lcai cua dioxin trong dungigh trén than
hoat tinh H2, BAU-A, AX21 theo cac ptong trinh dang nhiét Freundlich va
Langmuir, tinh toarugc cac thong&hip phu Ke, n, K, a, cia cac than ha tinh va
nhan thiy pheong trinh Freundlich phudp hon dé xa Iy cac $ liéu thec nghém.

P& ching minh than § H2 aia Viét Nam c6 quy lat hip phu dioxin gidng
than nlAp ngai AX21, BAU-A; ung ding phu lp cho véc x Iy nuéc nhém
dioxin, phan tich dioxin trong cacam moi trrong va nu sinh kyc.

PAa tim duoc diéu kién i vu dé ung ding than § H2 trong phan tich fu.
Phan tich fu thyc cotng ding than H2dwoc Trung tam nghiénau lién két chiuén
qudc t& INTERCAL (Thuy Dién) va Chrong trinh Méi torong Lién hgp qudc danh
giadat loai tot. Két qua gop phin xay drng Tiéu chén quan s 45 TQSBO01: 2007.
Céu trac cha luan an:

Luan &n @m phin mo dau, 3 chrong va plan két luan dugc thé hién trong 137
trang, 30 Bng biéu, 58 hinh ¥, do thi, 158 tai léu tham kfio, 20 ph luc.

Chuong 1: Tong quan ¢ dic diém qua trinh Ap phu cac clit hitu o trén than
hoat tinh va kf niang tng dung than trong phan tichynty chit doc dioxin.

Chuong 2: Thrc nghém.

Chuong 3: Két qua va ban ldn.
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NOI DUNG LU AN AN
CHUONG 1: TONG QUAN

1.1.Pic diém qua trinh hip phu cac cHit hitu co trén than hoat tinh

Néu nhing khai ném oo ban vé hip phy, can ting Hip phi, cac plrong trinh
dang nhét hap phu (Henry, Freundlich, Langmuir, Brunauer - EmmetTeller,
Dubinin...), dong hoc qua trinh Ap phu.

Néu nhing tinh clit dic trung aia than hat tinh, bin chit hoa oc bé mit caa
than, & hdp pha vat Iy trén than hat tinh. Dic diém chung éa Hip ph trong moi
truong nedc, dac tinh @ia chit hitu oo, nhitng dic trung thé hién tinh ring Hp pha
cua than trong mdi trong nréc va tai sinh than sau ki@ hip phi bao hoa.

Loai b6 chit hitu oo trong nréc trén 6t than 1a K thuat phd bién trong cdng
nghé xir Iy nuge. Nghién ¢u hap phu trong &t nhim xacdinh thyi gian hat dong
hitu hiéu cia t, sr thay déi dung krong hép phu so Wi ¢ trang thai thh b anh
huang bsi cac thong & nhu tc do dong chiy, kich thrdc hat than,do 16n aia ot
than, ®ng do bandau. Tir dudng cong thoatng Wi cacdd cao ing than khac nhau,
xac dinh duoc dung trong hip phy, hang $ téc do hdp phy, ting chét va thyi gian
hoat dong aia &t bang phrong trinh Bohart va Adams.

1.2. Kha ning &ng dung than haat tinh trong phan tich va xir ly chat déc dioxin
- Gidi thiéu vé dioxin:

Dioxin & tén @i tit cua cac cht dong laai policlodibenzo-p-dioxin (PCDD) va
policlodibenzofuran (PCDF). Theo Céngc Stockholm, PCDD va PCDF la 2 trong
sd 12 nhém céc cit gay 6 nhdm hitu co kho phan hu cé tinhdoc rit cao, kgn viing
trong mdi trong. PCDD ¢6 75 ¢t dong lcai, PCDF c6 135 cht dong lcai. Coéng
thirc ciu tao chung éa PCDD, PCDF nhtrong hinh 1.5.

9
8 O 2
7 3
E 6 © 2
Cl, Cl, Cl, Cly
Policlodibenzc-p-dioxin Policlodibenzofuran

(PCDD) _ (PCDF
(voi 1 < x+y< 8)

Hinh 1.5. Céng titc ciu tao chung éa PCDD/PCDF

Trong $ 210 cht dong loai PCDD/PCDF c6 17 & cac nguyénit clo thé
ddng thvi & cac v tri 2,3,7,8duoc To6 chac y t thé gioi danh gia 1a nting ddng loai
“doc”. Chit doc nhit 1a 2,3,7,8-tetraclodibenzo-p-dioxin (2,3,7,8-TCDED k¢ 5
doc bing 1. Céac cfit dong laai doc khac codo doc nhy hon. Khi tinh Hng do doc
tuong duong (TEQ-coprcod cua dioxin ngroi ta quyudc nhitng chit khéng clira clo
thé ddng thyi ¢ vi tri 2,3,7,8 c6 &isd doc hang 0.
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CAc clit dong lai PCDD/PCDF c6 kich tiyc phan & lén hon so i cac chit
6 nhém khoéng khi. Kich théc phan i cia TCDD/TCDF trong khing 0,35-1,37 nm
(hinh 1.6), con &a cac cht 6 nhEm khaco trong khang 0,4-0,85 nm. Vi &y, vat
liéu vi mao gun déng vai trd it quan tong trong Ap phu cac lai chit nay.

0.7348 nm

13704 nm

1.3688 nm
Hinh 1.6. Kich tlréc phén & cia TCDD va TCDF

- Than haat tinh trong phan tich dioxin:

Trong phan tichdé 1am giau va tach dioxin ra khchit nén mau phai sir dung
than hat tinh. Mot 5 thanda dugc nghién éu haic khuyén céo & dung 1& Amoco
PX21, Carbopak C, AX21, Carbosphere, Norit, FAS-MIybochrom, Carboxeié
tang khi nang hap phu trén &t, da ton than i silicagen, celite, bong tly tinh nghén
min. Tay the chit lugng, ki luong than, khi gii hip phu dioxin phii dung ndt thé
tich dung mdi hac hon hop dung mdi thich &p. Tiéu chidn dé danh gia than ha tinh
¢ thé tng ding dugc trong phan tich & khdng ¢h cac cht nhidu, cé kh ning Hp
phu dé tach hoan toan dioxin ra &hchit nén miu va gai hap phi dugc trén 80%
lugng dioxin trong ru.

- Cong ngl# xi Iy méi trrong 6 nhiém dioxin:

Céac cong ngh xtr Iy mdi treong 6 nhém chit doc trongdd ¢ dioxindugc
chia thanh cac nhém céng réghhiét, céng ngh hoa hc, cong ngh to hop Iy-hoa,
céng nglt sinh ke, cong ngh co hoc (chén cddp va & dinh lau dai).

Cong nglé chén cd 4p, & dinh lau daidat nhiém dioxin Vn Ia chinh vidon
gian, it Hn kém. Coéng nghxu ly dat nhiém va cldng lan da dioxin dang dugc ap
dung ¢ san bay Bién Hoa (2008) 1a ché&p Ico kp tich arc két hop voi st dung bé
ling loc c6 than hat tinh. O Da Ning (1998), Phu Cat (2004)4inchi s dung k&
ling loc c6 than hat tinh. B ling loc gdm bin ngin: ba ngn ling dat, hat lo ling
trong nréc, ngin thr tu cd cacdng loc chra than. Negc mura, nrgc ngim trong khu
dat nhiém dioxin duoc din chiy qua cac nin lang ©i qua ngin chra than. Véc danh
gia hicu qua ciia cdng ngh méi chi dirng & mac kiém tra rong do dioxin trong mréc
truéc va sau khi chy qua ngn chra than.banh gia ki nang hip phu cia than ngi
chi dirng & mirc d6 la xacdinh rgng dioxin trong than saudhthoi gian sr dung.

1.3. Két luan chwong 1

Tur cac nghién @u, phan tichdng quan cho ty sr can thiét phai thuc hién
nhitng nghién ¢u sau co tinh qithong v kha nang va quy lét hip phi dioxin aing
nhu danh giadduoc hiéu qua hip phu cia céc than ha tinh.
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CHUONG 2: THUC NGHIEM

2.1.P6i twong va pram vi nghién aru
- Nghién @, lya chon duge mjt s than @a Viét Nam va mdc ngoai co th
dapung duoc yéu @u lam \at liéu hap phy trong phan tich vaixly 6 nhém dioxin.
- Nghién cu quy Iuit, hiéu qua hdp phu dioxin aia than hat tinh trong dung igh.
- Sr dung than hat tinh da clon cho plwong phap phan tich.

2.2. Vat liéu, hoa cHit, thiét bj nghién aru

Khao sat banfiu 15 miu than: than § (H2, BAU-A), than géo da (D, 1H,
2H, TBW), than gaowh-antraxit (hat tinh, oxi héab4), than khoang (1N, 2N), than
trau (thip manh, cao mnh), than AX21, than FAS, FAS-MDua cton nghién é¢u 3
mau than: H2 (Vét Nam), BAU-A (Nga), AX21 (M).

Than AX21dugc T6 chic tiéu chdn Anh, Gic bao vé mdi trrong My khuyén
dung trong phan tich &b sd loai mdu mdi trong ¢ giai doan tach dioxin kii chit
nén mau nhrng khuyén céo phi khao sét teréc khi st dung. Theo cac tiéu cln nay,
lwong cHit hap phu 1a 0,65-1g Bn hop aia 8% than AX21 (tong duong 50-80 mg
AX21) trong celite hac bdng thy tinh. Than FAS-MDda duoc st dung dé phan tich
dioxin & Nga va Trung tam NBi doi Viét - Nga tr nam 1995. Than BAU-Aduoc
ché tao dé hip phu cac clat tir dung dch.

Céc thét bi chuan bi mdu va may &c ky khi kibi phé GC6890/MSD5972A
(Agilent/ Hewlett Packard)i@ Phong Phan tich, Trung tam Bthioi Viét-Nga.

2.3. Phrong phap nghién au
2.3.1. Plwong phap chuin bi than

- O giai doan khao sat bantau: nghén nho than, clon oy hat dudi 0,25 mm.

- O giai doan nghién @u: Nghién nh than H2, BAU-A, chn liy cac & hat:
dudi 0,074 mm; 0,074-0,1 mm; 0,25-0,5 mm; 0,76-1 mimaT AX21, FAS-MD dng
bot min do nha &n xuit nghién sin. Siy khd, ko quan kin tirdc khi thi nghém.
2.3.2. Cac plrong phap xaadinh cac cli tiéu ky thudt cia than

- Xacdinh hamrong 4m, chit béc, ham trong tro va thanh gin tro

- Xacdinh d6 bén than hat

- Xac dinh théng 8 ciu tric Y6p:

+ XA&cdinh kha nang Hip pha vat ly caa thandi véi hoi benzen
+ XAacdinh khi nang Hip phs vat Iy cua thanddi véi nito

+ Tinh dién tich & mat riéng trén o so do thi duong thing BET
+ Xacdinh khji lugng riéng béu kién, khdi luong riéng thrc

+ Tinh toan th tich cac lai mao qun
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- Xacdinh dic tinh axit - baz bé mat than hat tinh:
+ Xacdinh pH aia than
+ Xacdinh hamrong Hng cac nhom aft axit aia than
- X&cdinh ch sd hdp phy it caa than
- Phrong phap Hin vi dién tr quét nghiéneu bé mit than
- Phrong phap phan tich ni

2.3.3. Plwong phap &o mdu thiec nghiém

Tao mau thuc nghém cé y nglia Kt sirc quan tong, Mra nhin dugc luong lon
“mau chuin” cé mng do phu kyp khi tién hanh thee nghém, vira dam bao duoc dung
dich nghién ¢u mangdic trung 6 nhém dioxin & cacdiém noéng.

Phrong phap 40 mau dugc thec hién nhr trong plrong phap US.EPA8280A
cia Quc Bao v& mdi tnrong My, Tiéu chdn quan 8 TQSB.NDO1: 2003 da Trung
tam Nhit doi Viét - Nga. S dung miu dat tron c6 rng do TEQscoppcorla 235.000
pg/g, mu dat ling dong, tAm tich B nhiém ning dioxin.

2.3.4. Plwong phap phéan tich PCDD/PCDF
Phan tich bng sic ky khi kibi pho trén may GC6890/MSD5972A theo Tiéu

chuan quan s TQSB.ND 01: 2003 phu ¢p Vi phuong phap US.EPA8280Minh
luong PCDD/PCDF #ng céac cht chuin danh diu dong vi °C, *'Cl.

2.3.5. Plwong phap lién It chudn quoc

Panh giadd chinh xac ¢éa phép phan tichihg kiém tra chéo, phan tich song
song \6i Nga, NHit Ban, Thuy Dién, Ca-nada, buc. Tham gia lién & chuin qudc t#
v6i khoang 200 phong thi ngéin do Trung tdm nghiénaa lién Kt chuin qubc t
INTERCAL (Thuy Bién) va Chrong trinh Méi tarong Lién lyp qudc to chic.
2.3.6. Plwong phap #¢ ly <6 liéu

XAac dinh rong do cac clat dong loai PCDD/PCDF trong dungich & trang théi
can king C (ug/l), tir d6 < tinh duoc lrgng cac cht va tng TEQcpprcordd Mp phu
a (ug/g) trén cac than hotinh theo biu thic (2.13):

C,-C
—V (2.13)

Pé danh gia kk nang hip phy PCDD/PCDF, cacdsliéu thuc ngheém dugc xi
ly bang phrong trinhding nhét Freundlich (2.14). Rtong trinh kinh nglim nay
khéa thich lyp dé mé & cac $ liéu thec nghém hip phu cac clit hitu o trén than
haat tinh trong dung th:

a=Kg.C" (2.14)

Khi hé c6 lrc trong tac Bp phu [on thin s3 cé gia ti cang bn. Cac gia irKe
van dugc xacdinh tir sy phu thudc tuyén tinh @a Ina theo IrC.



7

Cac 9§ liéu thec nghiém con duoc xr ly bang phrong trinh ding nhit
Langmuir (2.15). Kh ning hip phy PCDD/PCDF éa than hat tinh duoc danh gia
qua cac théngdsa, vaK,.

K,C
a=a, K_C (2.15)

buong cong thoatiugc sr dung dé danh gia qua trinhdp phy PCDD/PCDF
trén &t than.Ung wi cacdd cao fing than Z) khac nhau, xadinh dugc dung trong
hip phu (No), hing & téc do hip phu (k.), ting chét (Z,) va thi gian hait dong aia
cot (t). Mdi quan & gita chéu cao éng than va thi gian hait dong aia &t duogc
biéu dién king phrong trinh Bohart va Adams (2.16). Ring trinh (2.16) c6 ghg
dudng thing, tir hé sb goc vadiém dit truc tung xaadinh duoc dung rong hip phu
(No) va hing $ téc do (k,) tir sr phu thuoe aiat vaoZ.

NZ 1 C,
t_Co.vf C .In[Cb 1J (2.16)

a (o]

2.4. Khao sat kha niing hap phu dioxin cia cac than
Khao séat bariau kha ning Hip phu dioxin aia 15 ndu than ting cach & dung
truc tiép dit nhiém dioxin Ay ¢ cacdiém néng va dungidh chit tir dat nhiém dioxin.

2.5. Nghién a&u can hing hap phu
- Nghién atu can hing hip phu PCDD/PCDF trong mdi twong nuwéc

Dung dch thi nghém 25 ml. Nong d6 TEQscpprcorbandau: 20, 40, 60, 80,
100, 120, 14Qug/l trong nréc (c6 pha thém 4% axetaid hoa tan PCDD/PCDF). Thi
nghiém voi than H2 va BAU-A & hat 0,25-0,5mm; than AX21&chat nghién min
cia nha 8n xuit; khdi lugng 5+0,1mg. kc lién uc trong 4 gb trén may ic, tc do
200 vong/phit. Kho satanh hrong aia pH ¢ 4,0; 7,0; 10,0; nlét do 25°C. Anh
hudng aia nhét do lva chon khao sat wi than H2¢ 15°C, 25°C, 35°C, pH=7,0.

- Nghién afu can hing hip phu PCDD/PCDF trong hexan

Néng d6 TEQbcporeprbandau: 20, 40, 60, 80, 100, 120, 140, 160, 180, 200
ug/l. Tién hanh thi ngléim vsi than AX21¢ 25°C.

2.6. Nghién &u dong hoc hap phu
- Nghién atu dgng hec hip phu PCDD/PCDF trong mdi twwong nuwéc

Khao séat éc do hap phu PCDD/PCDF trén ba than: H2, BAU-A, AX21; &h
luong than 20+0,1mg; 100 ml dungct. Thrc hién trén may ic, tbc do 200 vong/
phat. Than H2, BAU-A kich tiéc hat 0,25-0,5mm, than AX21&hat nghién min.
Khao satanh hrong aia ring do TEQscoprepebandau: 40, 80, 12qug/l, ¢ 25°C, pH
= 7,0.Anh hrong aia nhét do ¢ 15°C, 28°C, 39°C, 80ug/l, pH = 7,0.Anh hrong
cia pH: 4,0; 7,0; 10,06 25°C, 80 ug/l. Anh hrong aia kich throc hat (than H2,
BAU-A): 0,074-0,1 mm; 0,25-0,5 mm; 0,76-1 min25°C; 80ug/l; pH = 7,0.
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- Nghién atu dgng hec hdp phu PCDD/PCDF trong hexan

Lya chon than AX21. Ko satanh hréng aia hng 6 bandau TEQscpopcor
60, 120, 18Qug/l, & 25°C. Anh hrong aia nhét do: 15°C, 25°C, 33C; 120ug/l.
- Ldy mdu, phan tich va ¥ ly s liéu

Sau mdi thoi gian: 0; 2,5; 5; 7,5; 10; 15; 20; 30; 60; 90 phat2; 4; 6; 12; 24;
48 giv hat 1,0 ml dung igh. Xacdinh rong d6 PCDD/PCDF¢ tung thyi diém lay
mau. Tinh lrong PCDD/PCDFRA b hap phu a (ng/g)

2.7. Nghién &u hap phu PCDD/PCDF trén &t than H2

Nghién cru hp phu trong mdi terdng nréc nhim muc dich danh gia ki ning
s dung than H2 trongx Iy nuéc nhém dioxin; trong méi trong hexan, axetodé
tim diéu kién tdi vu tng ding than H2 trong phan tich.

Cot hap phu ché tao tir pipet thiy tinh cédudong kinh trong 4,5 mm, cbi dai
cot 10 cm. Chdu cao éng than 4n luot & 5 mm, 10 mm, 15 mm, 20 mm va 25 mm.
Nén dung éth qua 6t theo chéu tir dudi 1én. Sy do thi nghém nhr ¢ hinh 2.5.

DONG KHi
— <«— VAN
;é CHINH AP
Ny
N \\
3 SR
BINH
CHUA
DUNG [ 1
DICH MAY DPIEU
NGHIEN NHIET
cuu
—

MAY
NEN KHi

K

Hinh 2.5. $ d6 dung ai thi nghém hip phy PCDD/PCDF tréndt than H2

Khao satanh hrong aia e do dong cliy: 0,5; 1,5; 2,5 ml/phity 25°C, pH=7,0;
ndng do 80 pg/l, kich thréc hat < 0,074 mm.Anh hréng aia nhiét do: 15°C, 25C,
35°C; 80ug/l; pH=7,0; 1,5 ml/phat; < 0,074 mmnh hrong aia rong dé bandau: 40,
80, 120ug/l; 25°C; pH=7,0; 1,5 ml/phat; < 0,074 mmnh hréng aia pH: 4,0; 7,0;
10,0: 28C; 80ug/l; 1,5 ml/phat; < 0,074 mmAnh hréng aia kich throc hat: < 0,074
mm; 0,074-0,1 mm; 0,25-0,5 mm; @5 80ug/l; pH=7,0; 1,5 ml/phitAnh hrong aia
moi trrong: nrdc (pH=7,0), axeton, hexan, 25, 80ug/l; 1,5 ml/phat; < 0,074 mm.

Anh hrong aia ty ¢ than-celite: chn than H2, AX21, & hat < 0,074 mm;
Luong thaning wi chiéu cao ﬁng 0,5 cmdugc tron vai celite theo ¢ 1€ 1:1; 1:3 va
1:9 (trong ung 50%, 25% va 10% than). @hicao &ng than-celite: 10, 20 va 50
mm. Nhit d6 25°C; rong do 80 ug/l trong hexan:&c do dong clay 1,5 ml/phut.
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Sau ndi gio, ldy 1,0 ml dung ith ¢ dau ra, xaadinh ring d6 PCDD/PCDF. T
dudng cong thoating Wi chiéu cao &ng khac nhau, xadinh dugc dung trong Hip
phu (No), hing $ toc do hap phu (ky), ting ctét (Zo) cua dt theo plrong trinh (2.16).

2.8. Nghién &u wng dung than AX21 va H2 trong phan tich

Cot hap phu 200 mg Bn hop mbi than H2, AX21, FAS-MD (so sanh)dat
<0,074 mm tn celite (1:9)duong kinh trong 4,5 mm. Céi cao &p hip phi 5 cm.

Dung dch nghién 6u 1a ndu chuin M1: 0,5 ml cac cit chuan noi danh diu
¥3C (20-40 ng/ml), cfit chudn lam sich *'Cl (10 ng/ml) pha trong 100 ml hexan-
axeton (¢ 1¢ 1: 1); miu thém clit nén M3: pha n¥ long vao M1 lam én cia ndu
thuc phdm; dich chét caa mu dat (M4), trim tich (M5), ca (M6)dic trung cho 6
nhiém dioxin & cacdiém ndng trong san bay Bién Hda Ning, Phu Cat.

Nén M1, M3, M4, M5, M6 qua cadt téc do 1-1,5 ml/phut, nét d6 phong.
Thu Iéy dung dch chiy qua ét dé tinh rong PCDD/PCDF blot qua.bPao ngroc ot,
ding toluen néng 118+1°C dé giai hdp phy PCDD/PCDF; thuitng phandoan 5 ml.
Tinh hiéu suit thu Hi. So sanhtong PCDD/PCDFRiA hip phi trén &t va bt qua §
danh giaduoc hiéu qua hip phu va khi niang tach dioxintt dich chét mau.

2.9. Két luan chwong 2

P4 tién hanh kiko sat bandau vé& kha niang Hip ph dioxin aia 15 ndu than
hoat tinh. Tir d6 d& chon duoc 3 nfiu than H2, BAU-A, AX21dé nghién ¢u sau.

Str dung dung dch mangdac treng 6 nhém dioxin & cacdiém néng trong san
bay Bién Hdapa Ning, Phu Catié tién hanh thi ngléim dang nhit hdp phs, dong
hoc hap phy, hip phu trén @t than vaing ding than trong phan tichsivcac phrong
ph&p nghién eu phu lyp. Tir nhitng nghién ¢u nay cho phéganh gia cac éu t
anh hrong dén quy Iuit va hidu qua hip phu dioxin aia cac than ha tinh da chon.

CHUONG 3: KET QUA VA BAN LU AN

3.1. Tinh cHit dic treng aia than haat tinh
3.1.1. Ham irong dm, chit boc, dé bén hat, ham kegng tro va thanh plan tro

Ham krong 4m oia cac riu than tr 2,06%dén 35,76%. Hamuong tro dia
than H2 la 11,66%;u@ than AX21 (3,95%) va BAU-A (6,99%) kha phaphvoi
cobng IH cia nha 8n xuit (3% va 7%). Than@BAU-A va H2 c6 hamuong cHit bdc
3,04% va 4,41%d06 bén hat kha cao (90,2 va 92,3%)dng duong Wi than ®4, dam
bao cho muc dich nghién ¢u ting ding hip phu trong dung ith.
3.1.2. Giu trac xop va din tich b2 mdt ciia cac than

Anh SEM cho thy than @ H2, BAU-A c6 k¢ théng mao gan Ién hinh to rat
ddng déu véi kich thrdc dudi 10um, mdt sb mao qén cé kich thege lon hon oy 30-
50 um. Cac than ép viéd@4, 1N, 2N tr nguyén léu bot khoang co kich thvc hat kha
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dong nhit, k¢ thdng mao qan I6n dugce hinh thanh gia khe éa cac bt nhung khong
nhiéu, hinh dang mao @ao khéng rd rang. Than gaaal D c6 & théng mao gan lon
hinh ti hep trong déi phat trén, kich thrgc mao qan khdngddng nhit. Than géo dia
oxi hoa 1H, 2H c6 &ithéng mao gan 16n bi pha hiy tao ra cac hc rt 1on.

Puong dang nhiét hip phy va gii hip phu déi véi hoi benzen xadatinh trén
can Hp phi dong Mark Bello 25°C (298K) aia cac than H2, BAU-A va AX2&uogc
thé hién trén hinh 3.4;i@ céc than D, 1H v&4 trén hinh 3.5. & triic X6p condugc
danh giadéi chung bing phrong phap Bp phu ding nhét nito & -196°C (77K). Cac
thdng $ ciu tric »6p cia than hat tinh dugc trinh bays bang 3.2 va 3.3.

7

Dé hap phu a (mmol/g)

P/Po

—e— Than H2 —a— Than BAU-A —a— Than AX21

Hinh 3.4.Puong Hp pha dang nhit déi voi benzen trén cac than H2, BAU-A, AX21

D6 hap phu a (mmol/g)

P/Po

—s—Than D —e—Than 1H —a— Than ¢4

Hinh 3.5.Pudng Mp phi dang nhit déi véi benzen trén cac than D, 1#4

Di¢n tich & mét riéng Sangmuir X&C dinh theo plrong phap Ap phu nito cia
than BAU-A (754 mig) phu kop v6i két qua do 740—840 rfig caa tac g [136]. Seet
hip phu nito (440 nf/g) kha phu hp véi két qua 480 nf/g cia tac gi [157]. Twong
tw, S.angmuir Cla than AX21 (1214 ffg) ding phu lp véi két qua 1200 nilg néud tai
liéu [154]. CAc théngdsvé thé tich mao gan nhy, trung binh, én va ting tré tich
cac mao gin aia than AX21 kha phudp véi két qua da néud tai liéu [154]. Tong
thé tich mao qan cia than BAU-A tinhduoc 1,98 cni¥g ding kha phu bp véi chi
tiéu cong 16 cia nha 8n xuit trong tiéu chén GOST 6217-74 1&h hon 1,6 cni/g.
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Bang 3.2. Cac théngisciu tric »6p cia than hat tinh H2, BAU-A, AX21

Cac thong & H2 | BAU-A | AX21 | AX21 [154]
Khéi lugng riéng biu kién (g/cm) 0,394 | 0,292 | 0,423 -

Khéi luong riéng thrc (g/cnd) 2191 | 2,245| 2,353 -

Do xdp tng (%) 82,02/ 81,65| 82,02 -
Téng thé tich mao qéin Vigng (cnt/g) 2,081 | 1,979 | 1,941 1,9
Thé tich mao qan lon Vg, (cnt/g) 1,622 1,533 1,370 1,43-1,53
Thé tich mao gan trung binh Y (cnt/g)| 0,103 0,145 0,162 0,1-0,2
Thé tich mao qan nhd V., (cnt/g) 0,352 0,301 0,409  0,35-0,42
Sger hip phu benzen (fig) 799 683 947 -

Sser hap phu nito (M?/g) 632 440 748 -

S\ angmuir AP phu nito (MP/g) 787 754 1214 1200
buong kinh trung binhi@a mao gén

tinh theo BJH ki hip phi (nm) 2,42 3,88 3,67 ]

Bang 3.3. Cac théngisciu tric »op cia than hat tinh D, ®4, 1N, 2N, 1H

Céc théng & D 04 AN 2N 1H

Khéi luong riéng béu kién (g/cnd) 1,000| 0,794| 0,78 0,79 | 0,982
Khéi luong riéng thrc (g/cnd) 2,259| 2,364 2,20 2,28 2,155
Do xbp tong (%) 55,73| 66,41| 64,55 65,35 | 54,41
Tong thé tich mao qgéin Vigng (cn/g) | 0,557| 0,836] 0,83 0,83 | 0,551
Thé tich mao qan 16n Vi, (cnt/g) 0,140| 0,465| 0,38 0,46 0,217
Thé tich mao g@n trung binh Vun (CNT/g)| 0,065 0,060| 0,08 0,08 | 0,035
Thé tich mao qan nhd Vp, (cnt/g) 0,352| 0,311 0,37 0,29 0,303
Sser theo benzen (ffy) 788 | 739 866 797 687

N—O 00—

Céc ctit dong loai PCDD/PCDF ¢6 kich thsc phan & I6n (0,35-1,37 nm) &
bo khungduoc tao thanh & 2 vong benzen liénék véi nhau qua 1 h 2 nguyénit
oxi. Vi vay, pheong phap Ap phu dang nhét hoi benzen la phudp dé danh gia cac
thdng $ ciu tric »6p aia than hat tinh vaduoc ap ding trong ldn an.

Tir cac ling 3.2 va 3.3 ta fty than hat tinh gin xuit tir cic ngdn nguyén ku
khac nhau c6 dn tich & mat riéng Ser theo plwong phap Bp phu benzen khéac
nhau, trong khang 683-947 1flg. Téng th tich mao qgan nhd (0,29-0,409 critg)
kha trong duong nhau. Tuy nhiénphg tré tich mao gén trung binh cowkhac bét
kha nhéu: cac thanit gdo dra 1a 0,035-0,065 cify, cac than khoang 1a 0,06-0,08
cntlg, cac than §1a 0,103-0,145 cig, than AX21 14 0,162 cify. Dang cha y 1a
téng the tich mao qan 16n cé st khac bét rat rd, than ir g&o dra 1a tHip nhit (0,140-
0,217 cn¥g); than khoang (0,38-0,65 ¢&tm) cao frn gip 3 kin so i than géo da;
|6n nhit 1a than ¢ va AX21 (1,370-1,622 cffg), cao bin gip 7,5-10 4n so i than
géo dra va cao bin gip 2,5-3,5 4n so i than khoang. Nin vy, vai kich theéc phan
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tir PCDD/PCDF én (0,35-1,37 nm) thi mao dua trung binh cénh hréng quyét dinh
dén kha nang Hip phu trong dung ith, mao qén I6n c6 vai trd 4t quan tong dé
chuyén cac phanit PCDD/PCDF vao sau bén trongthéng mao qan.
3.1.5. Cli sé hdp phu iét cia than hait tinh

Chi sb hap phs iét cua than H2 1a 1470 mg/gna than BAU-A la 1400 mg/g
kha phu lyp voi cong I caa nha 8n xuit (1500 mg/g). Chsd hip phy idt cua than
H2 cao lon oia than BAU-A, kha phudp v6i su tuong quan € dién tich & mit
riéng aia cac tharduoc xacdinh theo pirong phap BET. Diin tich k& mit riéng cia
than H2 (799 rfig) on hon so \6i cua than BAU-A (683 1fig). Ch s hip phu idt
cia than H2wong duong va cao bin so \6i cua mbt sb than dung cho ge dich xi ly
nudc.

3.2. Khao sat kha ning hAp phu PCDD/PCDF aia than haat tinh
3.2.1.Pdc trueng 6 nhiém dioxin ¢ cacdiém nong Bién HoaPa Ning va Phu Céat

Bang viéc sr dung dch chiét cia cac riu dét, dat ling dong, té@m tich, dung
dich nghién ¢u £ mangdic treng 6 nhém dioxin ¢ cacdiém néng @a Viét Nam.
3.2.2.Panh gia khi ndng hip phu dioxin tr dung dch nudc

Nham muc dich ra chon duoc nhitng loai than hat tinh c6 kia nang Hp phu
tét nhat, da tig‘:n hanh kko sat bartiu & kha nang hip phu PCDD/PCDF trong dung
dich nréc. Két qua dugc ghio bang 3.5, 3.6.

Bang 3.5. Nng do tim thy va hiéu qua hip phu PCDD/PCDF
cta cac than hg tinh so i ndng do bandau (Coreq)= 414,2 ng/riu)

dé%“l;i (Tig) H2 BAAU' AX21| D | @4 | IN| 2N | 1H | 2H
TCDD | 412,7| 2,67| 30,74 0,41 269|8 2,60 9|31 11,7358 245,7
HpCDD | 4,75 | <0,14 0,57| 0,108 1,62 0,12 0|35 <0,48082, 3,27
OCDD | 109,6| 1,48 19,02 0,87 5534 1,82 561 5/32 6615,58,21
TCDF | 6,98 | 005| 057 0014 540 004 020 0p4 4,08,65
TEQ | 414,2| 2,68/ 30,82 0,99 2705 2/60 9,34 11,75 ,LJ&@46,5
%hipphy| - 99,4 | 92,6| 99,8/ 34,7 99/4 97,7 97|12 5715 405

Trongdiéu kién thi nghém, v6i dung dch c6 ng do bandau Cyreg) = 414,2
ng/mau (bang 3.5), 5 ru than c6 kh ning Hp phu rat tét PCDD/PCDF |a thand
H2 (hiéu qua dat 99,4% so ¥i ndng do bandau), than § BAU-A (92,6%), than géo
dira - antraxit oxi h6ap4 (99,4%), than @ 1N va 2N (97,7% va 97,2%). &l qua
hip phu PCDD/PCDF 6a 4 niu than do V&t Nam sn xuit (H2, ®4, 1N, 2N) cao
hon 4,6-6,8% so & cua than BAU-A do Ngaa XUit. Ba nmiu than V&t Nam con
lai 1a than gédo dla D, than géo ieh oxi hod 1H va 2H cé khning hip phu
PCDD/PCDF it thip, hiéu qua chi dat 34,7-57,5%.
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Véi dung dch c6 dong do bandau Cyreg)= 4,44 ng/mu, ngha la thip hon
100 Bn (bang 3.6), cac @u than téu, than gao ula - antraxit éa Viét Nam va than
FAS aia Ngada hip phu dugc 82,7-92,8%, con than gadral Tra Bic chi hip phu
duoc 47,5%. Nu & nong do cao fn (Cyreg)= 414,2 ng/rau) thi chic chin kha nang
hip phi cia 5 ndu than naydéu thip hon so i cac than H2, BAU-A®4, 1N, 2N.

Bang 3.6. Nong do tim thiy va hiéu qua hip phu PCDD/PCDF

cia cac than h tinh so i ndng do bandau (Coreq) = 4,44 ng/ru)

Chit c Thangao | Than Than Than Than
ddng loai 0(TEQ) | dura-antraxit| trdu bot | trdu hat | Tra Bic FAS
TCDD 4,25 0,7 0,45 0,56 2,23 0,31
HpCDD 0,52 0,41 0,59 0,20 <0,05 <0,0b
OCDD 0,24 <0,05 <0,05 <0,05 <0,05 <0,0b
TCDF 0,33 0,08 0,36 0,17 <0,05 <0,0b
TEQ 4,44 0,76 0,64 0,65 2,23 0,31
% hap phu - 82,7 85,4 85,1 475 92,8

Néu xét & ngbn nguy@n Bu sin xuit thi than ¢ (H2, BAU-A), than khoang
(@4, 1IN, 2N), than nira hic in AX21 c6 kf nang hp phu rat tét, hiéu qua hip phi kha
tuong duong va ft cao (92,6-99,8%). Cac than gdedD, 1H, 2H, Tra Bc) hip phu
kém hon rat nhiéu so i than @, than khoang, Bu qua hap phu kha thip (34,7-57,5%).

Néu so sanh kich thvc phan & kha kbn 0,35-1,37nm, &g kénh aia dioxin
(hinh 1.6) i kich thréc mao gan aia than hat tinh (mao gén nhd < 2 nm, mao
quan trung binh& 2 dén 50 nm, mao gin 16n > 50 nm) c6 té thiy cAc mao gin
trung binh, mao gun I6n < dong vai tro qugt dinh dén kha nang Hp phy.

Néu so sanh théngisciu tric »op aia it ca cac than (bng 3.2, 3.3) ta thy:
dién tich k& mat riéng va tié tich mao gan nh khac nhau khéng néi, nhing thé
tich mao gén trung binh vatic biét 1a thé tich mao gan I6n c6 s khac bét kha rd.
Than @ va than khoangdp phu PCDD/PCDF ét hon so i than géo ¢a vi ching
c6 nhiu mao gén trung binh va mao @n lén hon. Diéu nay cé ngta a Hng thé
tich mao gan trung binh va mao gn I6n céanh hréng quyét dinh dén kha ning
hip phu PCDD/PCDF trong dungich nréc.

Nhu vdy, than gao dla khdng phu ép véi muc dich sr dung 1am \at liéu hip
phu dioxin vi hiéu qua hdp phu rit thip. Than khoandat hiéu qua hip phu cao trong
duong Wi than @ nhung c6 nhrge diém 1a &o ra cac cht nhiéu trong méi teong
nudc nén éing khdng phu ép. Cung Wi chi sb hip phu idt xacdinh ¢ muc 3.1.5 ¢6
thé khang dinh than § H2 aia Viét Nam phu bp véi muc dich st dung 1am \at liéu
xt ly nudc nhiém dioxin, hiu qua hip phu trong duong Wi than nkip ngaii BAU-A
va AX21.
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3.3. Kha niang hip phu PCDD/PCDF trén than hat tinh

3.3.1.4Anh hwéng aia pH |én khi ndng hdp phu PCDD/PCDF trén céac than H2,
BAU-A, AX21

Két qua cho thly cacduong béu dién ar phu thuse Ina vao IrCy, va Ceya vao
Ce 12 nhiing dudng thing Wi hé sb twong quan () rit cao,d trong khang 0,911-
0,999 (hinh 3.16, 3.20...Piéu nay cling © sr hip phu céac clit dong loai
PCDD/PCDF trén than labtinh tuan theo plong trinh Freundlich va Langmuir.

Néng dé dung dich can bang (ug/l)

(a) Dang ham ni

In C (can bang)

a(uglg)  TEQ-PCDDIPCDF, Than H2 Ina TEQ-PCDD/PCDF, Than H2
600 - "1lepH=4
J mpH=7 >
400 A pH=10 -
y = 0.5219x + 4.7488
| epH=4 5 ’. R2=0.9177
| _ .
0 =pR=T y=0546x +4571 Yy =0.5292x +4.6532
| pH =10 Re =0.9145 R? = 0.9239
O T T T T T T 3 : : : ‘
0 10 20 30 0 1 2 3 4

(b) Dang tuyén tinh Freundlich

Hinh 3.16 Ding nhit hip phu TEQscpopeprtrén than H2y 25°C, pH khac nhau

a (nag/g) TEQ-PCDD/PCDF, pH = 7 Cebl/a TEQ-PCDD/PCDF, pH=7, Langmuir
600 - 01 -
y =0.0015x +0.0087  y =0.0015x + 0.0056
’ 0.08 + R2 =0.997 R2 =0.997
400 1 o H2 0.06 | y=0.0015x +0.0106
] 004 | R? =0.9944 T
200 | = BAU-A ’ ® BAU-A
| AX21 0.02 | g AX21
0 T T T T T T . 0 T T T 1
0 10 20 30 0 th o 29 30 40
Nbng d6 dung dich can bang (ug/l) Nong d6 can bang (Ccb, ug/l)

(a) Dang ham nid (b) Dang tuyén tinh Langmuir
Hinh 3.20. So sanding nhit hip phu tdng TEQ cop/pcor
trén cac than H2, BAU-A va AX2a& 25°C vaing pH

O céac pH kio séat, kia nang hp phu trén ba than an trong duong. Kha ning
hip phi tong TEQ (hinh 3.16), nhém TCDB® pH = 7 la cao nit, thip hon ¢ pH =
10, thip nhit & pH = 4.Ddi véi cac nhom TCDF, PeCDF, PeCDD, OCDD cam by
pH = 4, thip hon khéngdang I & cac pH condi. So sanh kining hip phu cia cac
than cho thy than AX21 > than H2 > than BAU-A (hinh 3.20).

Kha ning Hip pha duoc thé hién qua céc thdngdsKe van (tir pheong trinh
Freundlich). So sankr van cho thiy:

+Dbi voi tong TEQ va nhém TCDDy pH=7 > pH=10 > pH=4.
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+Pdi voi cac nhdm TCDF, PeCDF, PeCDD, OCOPpH=4> pH=7> pH=10.

+ Hé than-PCDD/PCDF: than AX21 > than H2 > than BAW& vdi ca tong
TEQ va cac ciit dong loai.

+ Nong do bandau khac nhau, thKe van cé gia ti khac nhau. Bng do cang
cao,Kg van cang én va ngroc lai.

So sanh ¥i cac thong & hip phu K_ va a, nhin duoc tr pheong trinh
Langmuir cho thy: K. c6 sr ddng thuin voi sy thay déi cia Ke & cac pH kio sat.
Tuy nhién, khac & Ke gia ti cia K. khéng pln anhduoc kha nang hip phu
PCDD/PCDF trén than mhgia ti Ke. S liéu nhan duoc cho thy khi K, cang bn thi
an cang nkd va ngroc lai. Nhu vay, sr hip phu cac clit dong loai PCDD/PCDF trén
than tuan theo cac pbng trinh Freundlich, Langmuir nhg chH c6 phrong trinh
Freundlich la& ra rt thich hyp déi vai cac $ liéu thec nghem.

Kha nang Hip phi cua cac than coustuong quan i théng $ dién tich &
mit. Dién tich B mat caa than AX21 (947 ffg) cao lvn so i than H2 (799 rig),
con than BAU-A (683 rAig) thi thip hon so \i hai than nay.

3.3.2.4nh hwéng aia nhiét dg 1én khi nang hap phw PCDD/PCDF trén than
Kha niang hip phu PCDD/PCDF trén than gin khi ting nhét do (hinh 3.21).

TEQ-PCDD/PCDF, Than H2 TEQ-PCDD/PCDF, Than H2
a (ug/g) , Ina
600 1 *T=15C
uT=25C B "
o8
400 T=35C .
¢ T=15C 5 | y=0.5129x + 4.8582
= T=25C on R?=0.9183
200
T=35C y=0.5219x + 4.7488 y=0.5248x+ 4.6693
] R%=0.9177 R?=0.9234
O T T T T T T 1 3 T T T T 1
0 10 20 30 -1 0 1 2 3 4
Nbéng d6 dung dich can béng (ug/l) In C (can bang)
(a) Dang ham ni (b) Dang tuyén tinh Freundlich

Hinh 3.21Ding nhit hip phu TEQscpopcortrén than H2y nhiét do khac nhau

O khaang nhét do khao sat (15-35C), khi ting nhét do, Ke van cia cac B
PCDD/PCDF - than gm xubng. Ngha la kh ning Hip pru PCDD/PCDF gim,
chang © qua trinh Ap phu 1& Mp phu vat ly. Vi hip phu 1a qua trinh da nhit, khi
nhiét d6 taing € 1am gm luc twong tac da ke dan dén 1am giam kha nang Hip phy.

3.3.3.4nh hwéng cia mdi tneong hoa tan 1én kid ndng hdp phu PCDD/PCDF

Kha nang hip phu caa than trong hexan caethtrong nréc. Ke van caa cac
hé PCDD/PCDF - than trong hexaénl hon so \i trong nréc (bang 3.10).Déi Véi
tbng TEQ, nhdm TCDDKg va n 16n hon dip 2,2-2,9 4n; wi cdc nhém TCDF,
PeCDF, PeCDD, OCDD¥h hon gip 1,3-2,2 4n.
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Bang 3.10. § phu thudc cac théng&hip phs vao méi trrong
(hé PCDD/PCDF - than AX2#& 25°C)

Dung | TEQscoppcor| TCDD TCDF PeCDF PeCDD OCDD

mol Kk n Ke n Ke n Ke n Ke n Ke n
(pNH“‘:’C4) 121 | 1,95 128 1,9714,1]1,90|9,06|2,07| 4,24/ 1,77/ 13.4| 1,76
(pNH“ZC7) 154 | 2.17| 163 2,1713,7/1,89|8,11|1,92| 4,20/ 1,74|12.7|1,71

NuoC | 104 | 1.97| 132 1,9812.7|1.85/ 8,07/ 1,76| 4.16| 1,73/ 12.4| 1.65
(pH=10)

Hexan | 356| 313 362 2.828.4|2.02|15.4|2.10/ 7,03 1.83|16.8|2,02

3.3.4.Panh gia hiéu qud hdp phu PCDD/PCDF aia cac than hat tinh

Két qua nhan dugc cho thy cac than H2, BAU-A, AX21 c6 khnang Hip phu
rat t6t PCDD/PCDF. Trong wyc (ndng do bandiu 20-140ug/l), hiéu qua hdp phu
tbng TEQ, 2,3,7,8-TCDD va nhém TCD&t 71,1-97,4%; cac nhém TCDF, PeCDD,
PeCDF; OCDDdat 48,4-91,3%. Trong hexan (20-206/1), mic du rdng do bandau
cao hon nhrng hiéu qua hip phu van dat cao: 6ng TEQ, 2,3,7,8-TCDD va TCDDBat
87,9-99,9%; cac TCDF, PeCDD, PeCDF, OC&iD76,9-97,4%.

Nhu vay, than H2 é@a Viét Nam c6 ki ning hip phu PCDD/PCDF ong
duong wi cac than nép ngaii.

3.4. Nghién &u ddng hoc aia qué trinh hip phu PCDD/PCDF trén than hat tinh
3.4.1. Xéaadinh giai dogn quyét dinh toc dé hap phu

P4 tién hanh thi ngléim ngit doan vsi than H2 (hinh 3.23). Tach than radkh
dung dch ¢ hai thyi diém sau 30 phut va sau 120 phagithian giandoan 60 phut.

400

a (ug/g) 1
200 W& - -
—a— Khong bi gian doan
—a— Bj gian doan
0 ; ‘ ‘ ‘ ‘ ‘ ‘ T ‘ T w Thoi gian
0 60 120 180 240 300 360 (phut)

Hinh 3.23. Thi nglém ngit doan hip phu PCDD/PCDF4 25°C trén than H2

Khi so sanhdc do hip phu ¢ hai thi nghém khong b ngit doan va b ngit
doan ta thiy: téc d6 hip pru PCDD/PCDRdA ting 1én khi tép tuc lai thi nghém gian
doan. C6 ngfia 1a khiéch tan mangid dén ra nhanh, vi &y khuéch tan bén trongadh
|a giai doan chim nhit giir vai trd quit dinh tc do caa qua trinh &p phu.
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3.4.2.panh gia cac Yu té anh hwéng dén téc dp hdap phu trong mdi tneong nréc

TEQ-PCDD/PCDF, Than H2 TEQ-PCDD/IPCDF, Than H2
a (ug/g) a (Lg/g)
0 400
400 . —e—40 g/l +—T=15C
e 80ugl 200 —=-T=25C
200 . *| 4120 g —a—T=35C
0 T T T T T T T T T T T | [OF : T T T |
0 120 240 360 480 600 720 0 120 240 360 480 600 720
Thoi gian (phut) Thoi gian (phat)
TE Than H2 TEQ-pPcopiPeDF, Than H2
2 (.99 Q PCODPCDF, Q

——pH=4 —+—0.074-0.1 mm
= 0.25-0.5mm

—4—0.76-1.0 mm

—=—pH=7

—a—pH=10

0 120 240 360 480 600 720 0 120 240 360 480 600 720
Thoi gian (pht) Thei gian (phat)

Hinh 3.24-3.27Anh hréng aia rong dé bandau, nhigt do, pH, kich throc hat
|én ¢ d6 hip phy PCDD/PCDF @a than H2 trong mdi ihng nréc

Tir cacduong dong hpc & cac hinh 3.24-3.27 chodn

Téc @6 hap phu tang khi ting ng do & pha ngoai. 8 chénh &ch l6n V& ndng
do da lam ting lurong chit van chuyn trong hat ciing nhr qua mang. Qua trinhip
phu trén than 1a fip phu vat ly. Do d6 khiéch tan trong it & cac & PCDD/PCDF -
than thién @& khuéch tan tié tich. Gy ché hap phu 1a lap ddy cac mao gan.

O vung nhét do khao sat, nhjt do cang caodc do hip phu cang nhanh, ddat
trang thai can Bng ssm hon. O trang thai can Bng, nhét d6 cua ke cang cao thi dung
luong hip phi cang gim. Nhiét d6 ting € 1am ting chuyn dong nhiét caa cac phan
tar tham gia qua trinh kieh tan va 1am gim luc twong tac éa he.

Trong vung pH kho sat, pHanh hrong khdngdang K dén tbc do hiap phu
ciing nhr dung trong Hip phu.

Kich thréc hat thananh hrong kha ré [8ndc do hip phu. Téc do hip phu ting
khi giam kich thrge hat. O kich thrdc hat 0,074-0,2mm, caniang hip phu dat dugc
sau khang 90 phut.O kich thréc hat 0,25-0,5mm, sau kiag 240 phatO kich
thugc hat 0,76-1mm, phi sau lon 360 phat. Khéch tan trong it 1a brgc chim nhit
quyét dinh tc do hdp phu. Khi giam kich thréc hat, tbc do hap phu S8 tang vi qua
trinh khiéch tan trong it 5 d dang lon do gim d6 dai quangiuong khiéch tan.

So sanh céc than choishtc do hdp phu cia than AX21 > than H2 > than

BAU-A. Vi vdy, & PCDD/PCDF - than AX2Hat trang thai can bng sym hon so
VGi cac € con hi.



18

3.4.3.panh gia cac Yu té anh hwéng dén téc dp hap phu trong hexan

Anh hréng aia céc yu t6 nong do6 bandau, nhiét do 18n tc do hdp phi cua
than AX21 trong hexan & ra trong tr nhu trong méi trong née.

Khi so sanhdc d6 hip phu PCDD/PCDF trong hexanéi trong nréc (hinh
3.31)¢ cungdiéu kién thi nghém ta thy s khac bét rat rd 1a trong hexarbt do hap
phu nhanh ln rit nhiéu, h¢ dat trang thai can ing sym hon chi sau 10 phut, dung
luong hip phu ciia ¢ ciing l6n hon nhiéu so i trong nrée.

600a (ug/g) Than AX21, TEQ-PCDD/PCDF

300

—e— Trong hexan

—a— Trong nuwéc
0 T T T T T T T T T T T 1 Thoi glan
0 120 240 360 480 600 720 (phat)

Hinh 3.31. So sanlée¢ do hap phu PCDD/PCDF ¢a AX21 trong hexan vaudc

3.4.4.banh gia khi nang logi b¢ PCDD/PCDF trong dung éch

Trong rudc (ndng do TEQ bandiu 40-120ug/l) chi sau 30 phut than H2 db
boé dugc 51,7-58,0% PCDD/PCDF. S@ithan H2, than BAU-A lai bo dugc it hon
(40,8-45,5%), than AX21 ko bo duoc nhéu hon (54,3-60,8%). Sau 240 phit cac
than lai bé duoc 84,3-94,0%, 81,7-90,9%; 86,8-96,2%. Trong hem}mg( do ban
dau 60-180ug/l) qua trinh Bp phu xay ra it nhanh, §n nhr tac thoi. Than AX21
loai dugc 67,4-75,9% PCDD/PCDF sau 2,5 phut; 86,8-97,0% 3ayphuat, 88,9-
98,2% sau 240 phut. Caétkqua nay hoan toan phiob véi hiéu qua hip pha xac
dinh & can king hip phu sau 4 gp.

3.5. Nghién &u hap phu PCDD/PCDF trén &t than H2
3.5.1.4nh hwéng aia téc dp dong chiy

Trén @ s khao satanh hréng aia tc 4o dong chy 18n dudng cong thoatia
qua trinh Bp phu cac clit ddng lcai PCDD/PCDF trén &t than H2da lap do thi méi
quan I gira thoi gian xuit hién ndbng do cho phép va chu cao 6t than (hinh 3.33),
tinh toandugc cac théng&hip pha caa &t (bang 3.16).

Téc d6 dong cly coanh hrong dén tang chét (Zo) cua dt, hing $ toc do (ka)
cia k¢ hdp phu va dung trong Hip phu (No) (bang 3.16). Khi ing tc d6 dong chy,
cac thong & hap phu trong &t (Zo, ke, No) déu ting. So i téc do dong clay 30 mi/h,
& toc d6 dong cly 90 va 150 ml/h théngdsk, ting nhiu nhit (2,54-3,76 4n), N,
ting khdngdang K (1,05-1,11 4n), ting ctét Z, ¢6 ting (1,13-1,194n) nhrng Van
dam bao khéng wrot qué chéu cao da ting than tAp nhit.
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- Thei gian thoat 5% Co (h)
1 [eQ=30mlnh
= Q=90 mlh
1 | AQ=150mlh

0 ‘ :

y =19.86x - 5.23
R? =0.9994

y =6.96x - 2.06
R? =0.9968

y =4.42x - 1.39
R? =0.9994

0 0.5 1

‘ Chiéu cao
3 tangthan (cm)

Hinh 3.33.Anh hrong aia tc do dong cly 1én thi gian xut hién ndng do cho phép

Bang 3.16.Anh hréng aia Hc do dong chiy Ién cac théngdship phu trong &t

Técdo dong (mi/h)|  Zo(cm) | ka(cm®pg.h) | No(pg/cnd) r?
30 0,263 7,05 298,7 0,999
90 0,296 17,9 313,2 0,997
150 0,314 26,5 331,5 0,999

3.5.2.4nh hweéng dia nhiét dp

Sy thaydoi nhiét do c6 anh hrong dén cac théng & hap phu trong @t (bang
3.17).0 trong khang nhiét do khao sat, khi ing nhit do, do lon aia ting ctét giam
1,05-1,16 4n (so i & 15°C), dungiong hip phu giam 1,07-1,17 4n, nheng hing
sb toc do lai tang 1,13-1,354n.

Bang 3.17.Anh hréng aia nhét do 1én cac théngdéshap phu trong &t

Nhiét do (°C) Zo(cm) ka(cm/pg.h) | No(pg/cm) r?
15°C 0,312 15,8 335,7 0,998
25°C 0,296 17,9 313,2 0,997
35°C 0,269 21,4 288 0,993

3.5.3.4nh hweng gia néng d¢ dau vao

Khi ndng d6 PCDD/PCDFdau vao ting, dung frong hip phu va do 16n caa
tang chét ting, hing $ téc d6 hap phu cua k¢ giam (bang 3.18). Nng do dau vao
ting € lam ting dung trong Mp phu cia &t than. Kt qua nay phu bp véi su tang
dung krong Hip phu khi nghién éu ding nhit hip phu. Mt do ting dung rong Hp
phu (1,46-1,864n) khong { 1& thuan véi su ting ng do dau vao (2-34n).

Bang 3.18.Anh hréng aia rong do dau vao 1én cac thond$ip phi trong 6t

Nongdo (Hg/l) | Zo(cm) | ka(cmug.h) | No(pg/cni) r
40 0,213 36,2 215,1 0,988
80 0,296 17,9 313,2 0,997
120 0,331 12,5 399,6 0,998
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3.5.4.Anh hwéng cia pH

Trong vung pH kho sét, pHanh hréng khéngdang K dén cac thong & hap
phu (bang 3.19).0 pH thip hon haic cao bon 7, hing $ toc do va dung rong hip
phu giam so Wi ¢ pH = 7,6 pH = 4 gam nhéu hon mt chat so wi & pH = 10. Kt
qua nay phu bp v6i su giam dung trong hap phu khi nghién éu diang nhét.

Bang 3.19.Anh hrong aia pH [&n cac théngdship phu trong &t

pH Zo(cm) ka(cn/pg.h) | No(pglem) r

4 0,310 17,6 303,3 0,997
7 0,296 17,9 313,2 0,997
10 0,307 17,7 305,2 0,997

3.5.5.4nh hwéng aia kich thegc hat than

Kich thréc hat than céanh hréng kha bn dén ting chét cia ot (bang 3.20).
Kich thugc hat cang én thi ting chét cang cao. ahg chét cua it véi kich thedc hat
0,074-0,1 mm va 0,25-0,5 mm séikich thréc hat < 0,074 mm caodn lan luot 12
1,31 va 1,654n. Khi ting kich thréc hat, dung trong Hip phi cia dt giam nhrng
khéng nhéu, chi giam 1,04 va 1,09h so i kich theéc hat < 0,074 mm.

Bang 3.20.Anh hréng aia kich thréc hat than [8n cac thondd$ip phu

Kich thuéc hat Zo(cm) ka(cn/pg.h) | No(pg/cm) r?

< 0,074 mm 0,296 17,9 313,2 0,997
0,074-0,1 mm 0,388 14,2 301,5 0,997
0,25-0,5 mm 0,489 11,9 286,2 0,993

3.5.6.4nh hwéng cia mdi tneong hoa tan

M®i truong hoa tan cdnh hréng dén cac thong&hap phu (bang 3.21). Trong
nudc, ting chét caa &t 16n nhit, 16n hon gip 1,21-1,294n so i trong axeton va
hexan. Trong tr, hing $ téc do nho hon 1,17-1,22 4n; dung trong Hp phu ciing
thip hon 1,03-1,054n, két qua nay phu bp véi két qua nghién &u diang nhét.

Bang 3.21.Anh hrong aia méi trong hoa tan 1én cac thdond kip phu

Mbi truong hdatan  Zo(cm) | ka(cm/ug.h) | No(ng/cnd) 2
Nudc 0,296 17,9 313,2 0,997
Axeton 0,244 20,9 324 0,999
Hexan 0,230 21,8 329,4 0,999

3.5.7.Anh hwéng cia ty 1€ than trgn celite

Khao satanh hrong aia ty 1€ than-celite nBm muc dich cH sir dung nt
luong Hi thiéu thandé tiét kiém duoc thoi gian, hoa cht trong phan tich ning vin
dam bao duoc hiéu qua hip phu caa dt va theodd giam thiéu duoc luong chit thai
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doc hai trong qua trinh chin bi mau. Tir thoi gian thoat bang 3.22 cho ty chi véi
luong Hi thiéu mbi than khi ton v6i celite da 1am ting thi gian hait dong aia ot.
Cot than-celite i ty 1¢ tir 1:3dén 1:9 § phi hyp voi cot hip phy trong phan tickié
tach PCDD/PCDF ra ki nén méu co tté tich 300-500 ml.

Bang 3.22.Anh hrong aia ty Ié than - celitatén thoi gian thoét

Ty 1€ than - celite Chiéu cao Thoi gian thoét (h)

(%) tang (cm) 5% G 50% G 95% G
100% H2 0,5 2 8,6 12,5
50% H2 - 50% celite 1 2,6 8,8 13,4
25% H2 - 75% celite 2 3,7 9,3 14,0
10% H2 - 90% celite 5 59 10,4 15,1
100% AX21 0,5 2,1 8,8 13,1
50% AX21 - 50% celite 1 2,7 9,1 13,9
25% AX21 - 75% celite 2 3,9 9,7 14,7
10% AX21 - 90% celite 5 6,3 10,7 16,2

3.6. Nghién &u &ng dung cac than H2, AX21 trong phan tich PCDD/PCDF

DPanh gia ki ning va héu qua hip phu PCDD/PCDF trén caacjt than AX21,
H2 va &t than FAS-MD §6i chang) dé (ing ding trong phan tich théng qua lig
phan traim aia lrong tim tHy so Wi luong dua vao déa cac cht chuin ni va chit
chuan lam aich. Két qua dugc trinh bayo cac kang 3.23, 3.24, 3.25.

Bang 3.23 va 3.24 cho 4l khdng tim thy PCDD/PCDFs phandoan FO hac
chi c6 krong V¥t khdngdang K (< 0,7%) b lot qua &t than. Phn I5n PCDD/PCDF
(trén 90,9% i AX21, trén 92,5% 6i H2 va trén 84,7% &i FAS-MD) dugc gii hép
phu & phandoan 5 ml toluen néngtau tién. Plan con hi (< 4,0%ddi véi AX21, <
3,8% i H2 va < 7,1% i FAS-MD) duoc giai hdp phu ¢ phandoan 5 ml toluen
nong thr hai. O cac phardoan tiép theodéu khdng tim thy PCDD/PCDF.

Bang 3.23. T 1é¢ % PCDD/PCDF méi phandoan nghién @u trén &t than

Loai than AX21 H2 FAS-MD
Loai mdu | Dung dch chuin M1 | Dung dch chudin M1 | Dung dch chiin M1
Phandoan | FO F1 F2 FO F1 F2 FO F1 F2
¥C-TCDF | <0,5| 90,9 <0,2 <02 93,7 <03 <03 91,7 <04
¥c-TcbD | <0,3| 91,8 <0,4 <0,6 925 <03 <05 923 <07
3'CI-TCDD | <0,3| 96,9/ <0,2 <0,2 96,1 <02 <0/3 988 &0,
¥C-HxCDD| <0,4 | 110,2 <0,7 | <0,7| 104,1 <0,5 | <0,4| 109,6 5,0
¥C-HpCDD| <0,5 | 100,00 1,6 | <0,5| 99,3| 1,2| <06 94,9 49
¥c.ocbD | <0,6| 94,4/ 3,7] <0,7 975 13 <04 847 7.1
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Bang 3.24. T 1&¢ % PCDD/PCDF mdi phandoan khi c6 thém én miu

Loai than AX21 H2 FAS-MD

Loai mau Thém clt nén (M3) | Thém cht nén (M3) | Thém cht nén (M3)

Phéndoan FO F1 F2 FO F1 F2 FO F1 F2

3C-TCDF | <0,2| 101,7 <0,3| <0,3| 99,7 <04 <05 93V <06

C-TCDD | <0,6| 102,5 <0,3| <0,2| 99,3 <0,7 <07 943 <08

3’Cl-TCDD | <0,2 | 106,0 <0,2| <0,7| 101,8 <0,3 | <0,4| 98,7 <0,6

C-HxCDD| <0,7 | 104,1| <0,5| <0,5| 102,14 <0,5 | <0,6| 96,9 2,6

“C-HpCDD| <0,5| 97,3| 20| <04 979 1¢ <0,7 929 3,4

c-oCcDD | <0,7| 91,5/ 4,0 <06 957 38 <06 817 5,7

Bang 3.25. Héu suiit thu hbi cac chit chuin trong ndu dét, tram tich, ca

Loai mau DAt M4 Tram tich M5 Ca M6

, FAS- FAS- FAS-
Loai than | AX21| H2 MD AX21| H2 MD AX21| H2 MD

BCc-TCDF 104,9 89,1 | 76,7| 90,9 90,6 70,2 784 797 846

*c-TCDD 105,3 89,6 | 76,0] 910 890 708 760 793 848

%CI-TCDD | 113,3| 91,5| 88,4| 102,0 91,3 | 76,6| 89,4 91,8 94,1

®C-HxCDD | 105,9] 92,3 | 759| 90,00 822 708 885 921 86,0

“C-HpCcDD | 89,9| 87,4/ 644 837 869 627 812 795 072,

Bc-ocbD 896/ 851 679 730 758 630 781 786 61,8

Nhu vay, ca ba than H2, AX21 va FAS-M@éu dap tng duoc yéu éu trong
phan tich theo tiéu chon BS.EN1948-2: 2006 va US.EPA8290. S than FAS-
MD da dugc ar dung nhBu ram thi cac than AX21, H2éu Mp phu rit tot
PCDD/PCDF i dich chét caa miu va gii hip nhanh §n nhr hoan toan chbing 5
ml toluen néngba gim dugc 15-35 ml (chdm 75-87,5%), thm chidén 75-95 ml
(93,7-95%) so &i lugng toluen & dung theo BSEN 1948-2: 2006 va US.EPA8290.

Bang 3.23, 3.24, 3.25 chody hiéu suit thu Hi cAc chit chuin danh diu dbi
véi ca ba than 1a kha cao. Than AX2at hiéu suit tir 73,0dén 113,3%; than HZat
75,8-104,1%; than FAS-MMdat 61,8-109,6% vaiéu dat trong khang cho phép 30-
150% @a cac plrong phap phan tich. Nhvay, s dung cac than AX21, H2img
cach chén bi ¢t nhe & muc 2.8 § tng ding duoc trong phan tichdé tach
PCDD/PCDF ra kbi nén miu ding nhr lam giau chang.

So sanh & qua phan tich 65 @u co st dung than AX21 do Phong Phan tich
Trung tam Nhit doi Viét - Nga thrc hién véi cac phong thi nghim qudc € c6 uy tin
& Nga, NHit Ban, Buc, Thuy bién, Canada cho fly cé sr trong ddng va phu bp @
nong do tim thiy cua cac cht PCDD/PCDF @ng nhr tong do doc TEQscoppcor

Két qua phan tich 26 @u c6 st dung than AX21, xéc ddu ung ding than H2
trong lién Kt chuin quic ¥ véi khoang 200 phong thi ngéin do Trung tam nghién
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ctru lién Kt chudn qubc & INTERCAL (Thuy Dién) va Chrong trinh Méi trdong
Lién hop gquic 6 chirc da dat yéu éu 100%, trongid c6 70% & miu dat xuit sic (&
trong khaing +1 Bn d¢ léch chudin aia duong trung binh té gisi).

3.7.P¢é xuit tiéu chuan ky thuét cia than hat tinh #ng dung trong phan tich va
xir Iy nwec nhiém dioxin

Trén @ v mdi quan ¢ gita cac thdngdciu trac »op cia than hat tinh (muc
3.,1.2) i hiéu qua hip phy PCDD/PCDF trong dungich (muc 3.2.2), nghién i
hap phu trén &t than H2 (mc 3.5) vatng dung thanh céng than AX21, H2 trong
phan tich PCDD/PCDF (me 3.6), xindé xuat tiéu chdn ky thuat caa than hat tinh
trng dung trong phan tich dioxin vamy nuéc nhiém dioxin nhr sau:

- Tong thé tich cac mao gn (Vigng): > 1,9 cni/g,

- Thé tich cac mao g 6n (Vign): > 1,3 cmi/g,

- Thé tich cac mao gin trung binh (Wung): > 0,1 cni/g,

- Thé tich cac mao gun nhd (Vay): > 0,3 cni/g,

- Dién tich & mit riéng (Ser hip phu benzen)> 680 nf/g,

- Hiéu st hdp phu TEQbcoppcor > 97% (Wi 50 ml méu thrr, ndng do 8 pgll),

- Khéng to ra céac chit nhiéu trong nréc va trong riu phan tich,

- Néu ung ding trong phan tich: gi hip phi duoc> 90% PCDD/PCDF.

3.8. Két luan chwong 3

P4 xacdinh dugc cac thong &ky thuat dic treng aia than hat tinh, danh gia
duoc hiéu qua hap phu dioxin aia 15 ndu than & cac ngén nguyén ku gd, khoang,
géo dra, nhra hic in. Mao gén trung binh va mao dn 16n déng vai trd qut dinh
kha nang Hip pha dioxin trong dung ith.

DPa danh gidanh hréng aia cac $u t cong ngk 1én kha ning hp phy, tbc do
hip phi PCDD/PCDF trén cac thand chon la H2, BAU-A, AX21; Iénduong cong
thoat @ia qua trinh fip phu PCDD/PCDF trén dt than H2. Tinh toadugc cac théng
sd hdp phi Kg, n (theo plyong trinh Freundlich)K., an (Langmuir) vaZ, ka, No
(Bohart va Adams). Bdung cac théng&naydé mé #, so sanhinh hréng aia cac
yéu t6 |én qua trinh fip phu PCDD/PCDF.

Khang dinh giaidoan khiéch tan trong mao dm quyét dinh tc do hap phu.
Tinh dugc hiéu qua hdp phu PCDD/PCDF theo i gian. Than H2 ¢a Viét Nam ¢
kha nang Hip phi trong duong Wi cac than AX21, BAU-A nfip ngai.

Két qua tham gia lién &t chuin qubc t& va kiém tra chéodd khing dinh quy
trinh phan tich cac #o moi trong, sinh e cé st dung than AX21, H2 |a phudp.

Pa dé xuit tiéu chun ky thuit cia than hat tinh dung trong phan tich dioxin
va xr Iy nugc nhiém dioxin.
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KET LUAN

Noi dung nghién &u thyc hién trong Iuin an cé y ngta khoa loc va thrc tién
nhim gop pln hoan thén cdng ngh xir ly 6 nhém, quy trinh phan tich dioxin. Tréw c
sd nhirng két qua da dat duoc, co th rat ra ndt 6 két luan nhr sau:

1. b4 nghién ¢u mit cach & thong dac diém qua trinh Bp phu cac clat dong
loai PCDD/PCDF trong dungich trén 15 rau than hat tinh, trongdé c6 11 riu than
cia Viét Nam va 4 ru than @a nréc ngoal KM nang hip phi phu thudc vao ndt sb
tinh cHit nhr thé tich mao qgan, dién tich & mat, nguwbn nguyén ku ché tao than...
trong do, thé tich mao qgén trung binh va mao gn I6n céanh hrong quyét dinh den
kha nang hap phu. Cac than § H2, BAU-A va than nha hic in AX21 Wi thé tich mao
quan trung binh 0,103-0,162 ¢éfg, thé tich mao qan lén 1,370-1,622 cig c6 kh
nang hip phy tét nhat, hiéu qua hap phu dat trén 92,6%. Céac than gadral wi thé tich
mao qan trung binh va mao gn lén nhd hon (0,035-0,065 cig va 0,140-0,217

m°/g) c6 kh ning Hip phu kém nhit, hiéu qua chi dat 34,7-57,5%D4& lam 16 o s
khoa hyc dé lya cron loai than vadé xuat ti€u chudn ky thuat cia than hat tinh tng
dung trong tnh wrc phan tich, & Iy nuéc nhém dioxin.

2. D& xacdinh dugc quy It anh hrong aia mdt sd yéu t6 cong ngh nhue ndng do
bandau, pH, nhét do, méi trong hoa tan ... 1én khnang Hp phu PCDD/PCDF trén cac
than H2, AX21, BAU-A. Ldn anda ching minhdugc than @ H2 aia Viét Nam phu bp
véi muc dich xir Iy nuge nhém dioxin va phan tich dioxin; &u qua hip phi twong duong
vaGi cac than AX21, BAU-A nfip ngaii.

3. Sr hdp phu céc clat dong lcai PCDD/PCDF trén than hotinh tuan theo cac
phuong trinhdang nhit Freundlich va Langmuirdi hé sb twong quan 4t cao (f & trong
khoang 0,911-0,999)D& mé &, so sankinh hrong aia cac $u t6 1én qua trinh fip phu
PCDD/PCDF trén thanabng cac thong&hap phu Ke, n (phrong trinh Freundlich) va
K., am (phuong trinh Langmuir). Trong6 phrong trinh Freundlich 1a thicholp nhit dé
xir ly cac $ liéu thuc nghém hap phu PCDD/PCDF trong dungich.

4. D& danh gidanh hrong aia cac $u t6 nong do, nhiét do, pH, kich throc hat,
mdi tredng hoa tandén toc do hap phu PCDD/PCDF trén than hbtinh. Khing dinh
giai doan khiéch tan trong mao d@n quyét dinh ¢ do hip phu PCDD/PCDF.

5. Pa tinh todndugc cac thong & hip phy PCDD/PCDF trén @ than H2 (tii
gian hat dong, ing ctet, hing 9 téc do, dung lrong Hip phy) tir duong cong thoaérng
Vi chiéu cao ﬁng than khac nhau. Céac thény rsy chu anh hrong aia thc d6 dong
chay, nhiét o, nong do, pH, kich thréc hat than, méi tedong hoa tan.

6. D4 timduoc diéu kién i uvu dé ung ding than ¢ hoat tinh H2 @a Viét Nam
trong phan tich du, lam ting mrc do lam giau rau, tiét kiém duoc nhan céng, it liéu,
héa clit, giam duogc lwgng cHit thai nguy hai nhung Vin dap ang duoc yéu éu cia cac
tiéu chdn quic té. Pa tham gia lién & chuin quic t phan tich rfu thuc cdung ding
than hat tinh H2, Kt qua duoc Trung tdm nghién dw lién Kt chuin quic
INTERCAL (Thuy Dién) va Chrong trinh Mai terong Lién hép qudc danh giadat loai
tét. Két qua nghién &u gép pln xay drng Tiéu chén quan s 45 TQSBO1: 2007
“Phuong phap phan tich policlodibenzo-p-dioxin va paliibenzofuran ing sic ky khi
phan gii cao/ kioi phd phan gii thap”.



THONG TIN TOM TAT VE NHUNG KET LUAN MOI
CUA LUAN AN TIEN Si

1. Tén deé tai: Nghién cz}’u cdc yéu t6 anh hwong dén quy ludt va hiéu qua hép phu dioxin
ciia mgt so logi than hoat tinh
2. Chuyén nganh: Hoa Iy thuyét va Hod 1y. M s6: 62 44 31 01
3. Nghién cttu sinh: Trinh Khic Sau
4. Nguoi hwéng din:  1- GS.TSKH D6 Ngoc Khug,
2- TS Nguyén Xuén Nét.
5. Co s& dao tao: Vién Khoa hoc va Cong nghé quan sy

Nhirng két luin méi ciia luén an:

- D3 nghién ctru mot cach hé thdng dic diém qua trinh hip phu cac chat dong loai
PCDD/PCDF trong dung dich trén 15 mau than hoat tinh, trong d6 c6 11 mau than Viét
Nam, 4 mau than nudc ngoai. Kha nang hap phu phu thudc vao kich thudc, thé tich mao
quan, dién tich bé mat, ngudn nguyén liéu che tao than, trong do, tong thé tich mao quan
trung binh va mao quan 16n c6 anh huong quyet dinh. Trén co s& so sanh thong s k¥ thuat
clia cc than va hiéu qua hdp phu da dé xuét tiéu chudn k§ thuat ctia than hoat tinh img dung
trong linh vuc phan tich va xir Iy nuéc nhiém dioxin.

- Su hép phu PCDD/PCDF trén than hoat tinh tuan theo cac phuong trinh dang nhiét
Freundlich, Langmuir v&i hé ) tuong quan rit cao (0,911-0,999). ba tinh dugc céac thong
s6 hap phu K, n, K., a, va thiy phuong trinh Freundlich 1a thich hop nhit dé xu 1y cac s6
li¢u thyc nghiém.

- Panh gid dugc quy luat anh hudng cua cac yéu to néng do, pH dung dich, nhiét do,
kich thudc hat than, mdi truong hoa tan dén kha ning va toc do hap phu PCDD/PCDF trén
céc than H2, AX21, BAU-A. Khang dinh giai doan khuéch tan trong mao quan quyét dinh
tbc d6 hap phu. Than gb H2 Viét Nam phu hop voi muc dich phén tich va xt Iy nudc nhiém
dioxin, hi¢u qua hép phu twong duong véi cac than AX21, BAU-A cia nudc ngoai.

- Tir dudng cong thoat img voi chibu cao tang than khac nhau di tinh dugc cac thong
sO: tang chét, hang s toc do, dung luong hap phu PCDD/PCDF trén cot than H2.

- ba tim dugc diéu kién t6i wu dé Ung dung than go hoat tinh H2 trong phan tich, dap
ung dugc yéu ciu cua cac tiéu chuan qudc té, gop phan xay dung Tiéu chuan quan su 45
TQSBO1: 2007 “Phuong phap phan tich policlodibenzo-p-dioxin va policlodibenzofuran
bang sic ky khi phan giai cao/ khdi ph6 phan giai thap”. D3 tham gia lién két chuan qudc té
phan tich cic mau thuc c6 tng dung than H2 dwgc Trung tdm nghién ctru lién két chuan
quéc t& INTERCAL (Thyy Dién) va Chuong trinh Méi trudng Lién hiép qudc danh gia dat
loai tot.





