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1L.OI CAM ON

Tap thé can bo tham gia dé tai bay td su cdm on sdu sic d6i véi:

- Ban Giam ddc Trung tam Khoa hoc Ty nhién va c6ng nghé Quéc gia
- Ban K& hoach Tai chinh Trung tdm Khoa hoc Ty nhién va cong
Qudc gia
- Ban Lanh dao Vién Khoa hoc Vit liéu
da hét long gidp d3 tao diéu kién thuan 1¢gi d€ ching t61 hoan thinh tét
nhiém vy dugc giao.

Chiing t6i xin chan thanh cam on céc ban déng nghiép trong va ngoai Trung
tam Khoa hoc Ty nhién va cong nghé Qudc gia di giip dd giai quyét cdc khé khan
khi ti€n hanh dé tai.

Béo cfo téng k&t dé tai : Thu nhan Tecbi (Tb), Dypfozi (Dy) va img dung dat
hiém ché€ tao vat liéu xiic tac loc khi thai 6 to, chat c ché in mon bao vé kim
loai gébm 2 phén chinh:

Phan mdt : T4ch va 1am sach Tecbi va Dyprozi
D& muc 1 : T4ch va lam sach Tb, Dy bing phuong phdp chiét
Pé muc 2 : T4ch va 1am sach Tb, Dy bang phuong phép sic k¢
trao déi ion
Phan hai : Mot s6 ting dung dit hi€m _
Pé muc 3 : Ché tao vat lieu xic tac loc khi thai 6 t6
Pé muc 4 : Ché tao vat liéu xidc tdc chia ddt hi€m lam sach
khi thai diing trong 16 d6t rdc y t&€ ( nhiém vu b
xung nam 2000 ) R
P& muc 5: Nghién cttu kha ning st dung cdc cation dat hi€m
dé bao vé kim loai khoi &n mon
D& myc 6 : Nghién ctu ché tao bot ddnh béng trén nén 6xit
Xeéri ( nhiém vu bé xung nam 2000 )
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CHUONG I - TONG QUAN TAI LIEU

Ham luong cdc nguyén t6 dat hi€m ning trong quing d4t hi€ém Yén Phi
khi cao, mat khdc cic nguyén t6 nay cé gié tri kinh t& 16n. Dac biét, Tecbi (Tb)
va Dyprozi (Dy) vi ¢ tit gido manh hon & ving rong hon so vdi cdc nguyén t6
dat hi€m khac da dugc st dung trong cOng nghé ché€ tao vat liéu sensor cam bién
tir. Viéc thu héi Tb, Dy 1a cédn thiét, khéng nhiing chi ddp tng nhu cdu vé€ hai
nguyén t6 nay, ma con gép phin xiy dung, hoan thién céng nghé phan chia cic
nguyén t6 dat hi€m nhim xit Iy ch€ bién t6ng thé loai quing dat hiém Yén Phi
clia nudc ta. Vi vay, tach phin chia va lam sach cic nguyén t6 dit hiém (NTPH )
ndi chung va Tb, Dy néi riéng cé ¥ nghia thuc tién.

Theo cic tai lu hién c6 /1-12/, cic phuong phdp tich cic NTPH dugc
chia ra 3 nhém. Nhém thit nhdt dva trén hod tri di thudmg cia mét s6 NTDH.
Nhém thit hai sit dung nhua trao déi ion. Nhém thit ba sir dung cic tdc nhan
chiét.

1. Phan chia NTDH bing phuong phip oxy hod-khir chon loc.

Phuong phdp nay dua trén kha ning chuyén mot s6 NTDH vé mic hod tri
di thuong : +2 (Eu, Sm, Yb) va +4 (Ce, Tb, Pr). ( mtc hoa tri di thuong, cic

nguyén t6 nay dé tich khoi cic NTDH khic va nhét 1a Ce(IV), Eu(Il) vi chiing _

bén trong dung dich nudc. Trong thuc t&€, phuong phip 6xy hod khir chon loc
~ dugc dung dé tich Ce, Eu, Sm, Yb. Ce 1a nguyén t6 chiém ty 1& phin tram 16n
nh4t trong quing chita NTDH. Vi vy trong cdc quy trinh c6ng nghé phan chia
NTDH, nguoi ta thudng tich Ce & giai doan ddu tién bing qué trinh 6xy hod
Ce(Ill) thanh Ce(IV) vi sau dé sit dung cdc phuong phép khic dé tich Ce nhu
phuong phép két tia /1/, phuong phép sic ky trao déi ion /2/ phuong phdp chiét
véi Tributylphotphat (TBP) /2/. Eu 1a mét trong s6 nhitng NTDH c6 gia tri nhat.
Hau hét cdc phuong phdp tich Eu tir hén hgp NTPH déu dua trén qua tri khir
Eu(HI) thanh Eu(ll). Ngudi ta dung phuong phdp khir k&t tha /3/, phuong phép
khir trac ddi ion /4/ va phuong phap khir chiét /5/. |

2. Phan chia cdc NTDH bing phuong ph4p trao déi ion.

Phirong phép nay dua trén viéc sit dung cdc loai nhya trao déi ion 12 cdc
hgp chét hitu co cé phan tir lugng cao, chita cdc nhém chitc niang khédc nhau
- khong hoa tan trong nudc va trong dung méi hitu co.

Nhua trao déi ion ¢6 tinh chon lra kém d6i véi cdc NTDH. Vi vay chiing
thuong st dung vaéi cic chét tao phitc tan trong nudc.

Pé phan chia cdc NTDH, ngudi ta thudng sir dung cic loai nhua trao déi
ion : Wofatit, Amberlit, IR-120, Dowex-50, Xeocarb-225, KY-1 va KY-2. Cuéi
nhiing nim 40 va ddu nhitng nam 50, cung v6i viéc st dung cic chit tao phic



manh nhu axit Etylendiamin tétraaxétic (EDTA), Nitrilotriaxétic (NTA),
Dietylen triaminpentaaxétic (DTPA), trong linh vyc trao d6i ion dé phan chia
NTDH di c6 nhitg budc phat trién quan trong. Trong s& céc phuong phap séc
k¢, phuong phdp trao déi ion dua theo co ch€ ddy va slt dung cdc ion lam cham
12 phwong phap c6 hiéu qua nhat /6/.

Khi trién khai sin xudt 16n, phuong phdp sic ky bi han ché€ vi khong thé
thuc hién dugc qud trinh phan chia nguge dong lién tuc. Vi vay, cho d€n nay
phuong phap nay duge sir dung chli y&u dé diéu ché€ mot lugng khong 1én céc
NTDH c6 d6 sach cao.

Nhugc di€ém k€ trén c6 thé khic phuc dugc néu sit dung phuong phép
chiét. Cho dén nay, phuong phép chiét 1a phuong phdp chi yéu ding trong céng
nghé phin chia NTDH.

3. Phan chia cic NTPH béng phuong phdp chiét.

3.1.Mot s6 khdi niém vé chiét

Chiét 12 qua trinh phin bé cic chit giita hai pha long khong tron 1an. Ban
chit cha qud trinh chiét 1a sy chuyén chit duge chiét tir pha ndy vao pha khdc -
chita t4c nhan chi€t qua bé mit ti€p xic giita hai pha. Phuong phdp ndy duoc
diing d€ tdch mot hay nhiéu céu tir tir pha nuéc sang pha hitu co khéng tan trong
nudc khi cdn phéan chia hén hop ctia ching.

Cac NTPH c6 s6 phdi tri kha 16n. Vi vay, cic vi tri phdi tri clia chiing con
tréng nhiéu vi duge lap diy bing ludng cuc phan tir nuée. PE tao kha nang chiét,
cdc phan tir ciia tdc nhin chiét phai thay thé cic ludng cuc nude & cdc ciu phéi
tri hodc & viing hydrat thi c¢dp va tao thanh nhiing dang chiét ky nuée.

Nhu vy, kha nang chi€t cla cdc cation phu thuc vao hai y&€u t6 : Ning
lugng phé 16p hydrat va do bén céc hop chdt tao thinh nhitng pha hitu co. Néu
bdn kinh cation cang bé va dién tich cang 16n, hgp chét tao thanh cang bén va
kha ning chiét vao pha hitu co cang I6n. Nhitng ion nhd c¢é dién tich 16n ddi hoi
nang luong I6n dé phd v 16p hydrat. Vi vy, kha ning chiét clia chiing gidm hat
y&u t& noéi trén bién d6i nguge chiu nhau. P6i véi cic cation khic dién tich dnh
hudng chit y&u 1a do d¢ bén ciia hgp chét tao thanh. Khi so sdnh kha ning cta
cédc cation cung dién tich, cin chii ¥ hon cé téi ning lugng hydrat ho4.

Su phan bd cha bit ky chit nao giita hai pha déu tuan theo dinh luat phan bé:
g
Ks—— (1
aﬂ
Trong dé a, — hoat do clia chit trong pha hiu co.
a, — hoat dé cha chét trong pha nuéc.
K — hang s6 phu thuoc vao nhiét do, khong phu thuéc vao néng do
chét dugc chiét va duge goi 1a hing s6 phan b6,



Hoat d9 ctia chit dugc xdc dinh bing phuong trinh:
«=M,°+ RTLna, (2)
=‘}V[a° + RT Lna, (3)
Trong d6 : — thé& hod.
° — thé€ ho4 tiéu chudn.
R — héng s6 khi
T ~— nhiét do tuyét d6i
C4n béng hod hoc dat dugc khi thé rén ciha hai.pha bing nhau
=M, “4)
Tacé: N;}\:I_ R'l!‘/]inaa =‘)Ma° + RT Lna, (5) S

Tir dé it ra :
dy Nao - '}VLOO
—_—— = exp ( ) =
RT

aﬂ

Trong thyuc t& ngudi ta thudng thay hing s6 K bing hé s6 phan b6 D dé
d4nh gid kha ning chiét ctia céc tdc nhan va cdc chdt cln chiét.

Nhu vy, hé s6 phan b6 clia cdic NTPH dugc x4c dinh béng ty s§ téng
néng do cic dang chia ion d4t hi€ém trong pha hitu co vé6i téng néng do cac dang
chira ion d4t hi€ém trong pha nuée :

G
D= — (7)
| C,

Heé s6 phan b8 D phu thudc vao thanh phdn cla dung dich nude (néng do
ion NTPH; ban chit ctia néng d¢ axit v6 co su ¢é mit cia mudi ddy, chét tao
phtic) va thinh phén ctia pha hitu co (ban chat clia dung mdi hitu co pha lodng,
néng d¢ tic nhan chiét...).

Né&u ky hiéu G 1a ty s khdi lugng chét tan trong pha hitu co va pha nuéc
(G dugce goi 1a s8 phan bg) va E 1a hiéu sudt chi€t ctia chat tan, thi D s€ c¢6 dang:

K (6)

Ve E Vv,
D=G = . (8)
Vo 100 -E Vo
100.D 100. G .
hoic E = — — . = (9)
Vv, 1+G
D +
Vo

( day v,, v, 1a thé tich pha nuéc va pha hitu co tiwong ting .



Néu mot dung dich chat tan dem chiét nhi€u ldn véi v, va v, khong déi, .
hiéu sudt chiét E cha ch4t tan cé thé biéu dién nhu sau :

100
E=100- — (10)
(1+G)"
O day n 12 s6 l4n chiét.
Pic trung quan trong nhit cla qud trinh chiét-phan chia cic NTDH la he
s6 phan chia J. B6 chinh la ty s6 giita hé s6 phan bd cilia hai chat cin phan chia:

I?)1 CID'C2a ‘
p= ——= — — (11)
D2 Cla'c20 .

Gia tri B cang 16n thi s6 bic chiét phan chia cang it, cong suit mdi don vi
thé tich ciia thiét bi cang 16n, tieu hao hod chit, ning lugng cang it. Diéu dé cé
nghia 13 f déng vai tro quyét dinh dof véi hiéu qua kinh t&€ ciia qud trinh cong
nghé phan chia cdc NTPH. Ngoaii ra, hé chiét cin hoat dong dugc ¢ néng d6 cao
clia NTPH trong pha nudc va pha hitu co. Diéu nay rit quan trong vi né anh
hudng dén ning sudt thiét bi, gidm chi phi v€ hod chét va nang lugng. Dong thoi -
hé chiét phai dim bao cic yéu t6 : téc do dat can bing chiét di 16n, do nhét clia

pha hitu co da thdp, d¢ hoa tan cta tdc nhan chiét tlong nudc thip, dung moi

chiét phai c¢6 d¢ bén lira cao, d6 doc hai thap.
3.2. C4c tdc nhan sir dung trong chiét.
Trong céng nghé phan chia NTDH ngudi ta thuong chia cdc tic nhin chiét
ra lam ba loai : hop chét hitu co trung tinh, hop chét axit hitu co va bazo hitu co.
3.2.1. Hgp chat hitu co trung tinh
Trong s& cédc loai hgp chat ¢ phét pho trung tinh quan trong nhit 1a cédc
phétphat (RO),PO , phétphonat (RO),RPO, photphin (RO)R,PO, photphin oxit
R,PO.
Trybutylphotphat (TBP) 12 tic nhan chiét trung tinh duogc str dung réng rii
dé tich cac NTPH.
TBP ¢6 cong thiic cdu tao :
CHy - 0 —___
CH, -0 —— P=20
CH, - 0 —
Dic tinh ndi bat cia TBP 13 né bén viing trong cdc mdi trudng axit, bazo
va moi trudng ¢6 tinh 6xy hod khit manh. Tuy vy, sau nhiéu 14n st dung TBP bi
thuy phan tao thanh dibytylphotphat va méndbutylphotphat 1am anh hudng téi do



sach clia san phdam phan chia. Vi vay, cén Jam sach TBP khdi c4dc hop chit nay.
TBP tan khong ddng ké trong nudc (0,3g/1), song rdt d& tan trong cdc dung moi
c6 d6 phan cuc yéu.

Nhugc di€ém chi y&u clia TBP 1a d6 nhét va ty trong kha cao (d® € =
0,977g/1) gay trd ngai cho viéc téch pha. Trong thuc t€, ngudi ta thudng sir dung
TNP pha loding trong dung moi : hexen, bezen, ddu hoa ...

TBP dugc sir dung rong 1di dé tach téng NTDH, phan chia hat phan nhém
ning, nhe va titng NTDH. Hé s6 phén chia cia cic NTDH hoi tri +3 ddng canh
nnhau khong 16n, khoang 1,5 - 2,5 /7/.

Do dé, dé phan chia cic NTDH céin st dung thiét bi chiét nhiéu bac.
Trong hé chi€t (NTDH TBP), quy luat phan b8 clia cic NTDH rat phdc tap. Hé
s0 phan b6 clia cdic NTDH phu thudc vio nhiéu y&€u t6 : ban chdt néng do va
thanh phdn ciia NTDH, d¢ axit cia pha nudc ... /8/.

Dai v6i TBP, rat dac trung 12 anh hudng cua qud trinh hydrat hod, solvat
hod trong pha hitu co d€ can bing chiét. Vi viy, tuy thudc vao su tuong quan
giita thé dang 4p, ding nhiét hydrat hod clia cdc chdt (Gh) va sy twong tdc cia né
v&i cdc phan tir tic nhan (Gtd), co ché€ chi€t dugc chia 1am hai loai: hydrat ho4 -
solvat hod (Gh > Gtd) va solvat hod hay phéi tri (Gh < Gtd).

Theo co ch€ hydrat hoa - solvat hod, qué trinh chiét dugc thyc hién nha tac.
dung clia phan tir — tac nhan chiét véi 16p hydrat hod ctia chat dién ly. Vi vay,
qud trinh chiét s& lam ting din lugng nudc trong pha hitu co. Co ch€ ndy dic
trung cho qud trinh chiét cdc axit v6 co (HCl, HNO,...) bing TBP. Ngugc lai
theo co ché€ solvat hod , méi lién két phoi tri truc ti€p giita nguyén tir “cho” cna
nh6m chitc ning tic nhan chiét véi ion kim loai hay proton clia axit s&€ ddy dan
nudc ra khoi pha hitu co. Co ché€ nay dic trung cho qud trinh chiét Uran, Théri,
Nitrat NTDH bang TBP.

Vi vay, trong hé chiét Ln(NO,), — HNO, — TBP qud trinh chié€t c6 thé

bi€u dién bdi phuong trinh :
Ln* + NO,, + 3TBP, ——— Ln(NO,), . 3'I'BP (12)
H‘+ + NO,, + TBP, = HNO, .TBP (13)

Qua trinh thay th€ cdc phan tit nudc trong célu phéi tri hoidc 16p hydrat thi
cdp ctia ion phitc hydrat NTDH bing cic phan tir TBP da din t6i viéc tao thanh
phtic chét solvat ky nudc, dé dang tan vao pha hitu co.

Khi chiét bang TBP tir dung dich nitrat trung tinh hodc axit yéu, néng do
Ln(NO,), trong pha hitu co ting lén khi néng d6 Ln(NO,), trong pha nudc ting
va dat tGi 150-180 g/l khi ndng d6 Ln(NO,), trong pha nudc dat t6i 300-400 g/l.

Khi ding TBP, ngay ca trong dung dich NTPH gén bao hoa va HCI néng
d6 cao, cdc NTDH chiét vao pha hitu co rdt it, qui trinh chi€t NTPH tir dung
dich sunphat bing TBP ciing 4t y&u.



Qua trinh chiét NTDH bing TBP tir dung dich SCN t6t hon so véi tir
dung dich chita CI' va NO,™ . tuy nhién trong trudng hop nay, hé s6 phan
chia ctia cdic NTPH canh nhau nhd.

P& lam tang hé s6 phan bs va hé s& phan chia cdc NTDH, nhiéu tic
gid da sir dung cidc chit mudi diy (LiNO,, AINO,);, Ca(NO,),, NH,NO,)
va cdc chat tao phitc (NTA, DTPA).

3.2.2. Hop chat axit hitu co.

Cé nhiéu cong trinh nghién citu chiét NTDH bing tic nhan axit hifu co.
D6 1a cdc axit yéu, ¢ thé tao thanh cdc mudi bén hay cdc n6i chit noi phic véi
cac NTDH. .
_ Axit Di-2-etylhexylphotphoric (HDEHP) 1a mét trong s8 céc tic nhan
chiét uu viét nhét hién nay déi véi cdc NTDH.

Tinh lua chon cia HDEHP d6i v6i cic NTDH cao hon déi véi TBP.
Hé s6 phan chia trung binh ctia cdc NTDH diitng canh nhau dat téi 2,5 - 2,6
/5/. HDEHP c¢6 cong thiic hod hoc nhu sau:

(:TlS
CH, CH (CH,), o _O
P
CH, CH (CH),—— O OH
C H.

HDEHP c6 d6 nhét khé cao, vi vay ngudi ta thudng pha loing bing
cic dung méi hitu co nhu bezen, éctan, ddu hoa...

Trong nhing dung moi nay, phan tir HDEHP thudng tao thanh cic
dime duoc ky hiéu 1a H,A,. Qud trinh chi€t NTDH bang HDEHP duoc biéu
dién bdi phuong trinh :

Ln ™ + 3(H,A,) ~—— Ln(HA,),, +3Ha" (14)

Hé s& phan b6 clia NTPDH ty 1& thuan bac ba v&i néng do cla tic
nhin chiét va ty 1& nghich bac ba véi néng do H'.

Trong cong nghé phan chia, HDEHP dugc sit dung dé tach tong
NTDH, phan chia cic nhém va timg NTPH riéng 1€.



Cédc NTPH phin nhém nidng c6 hé s6 phan b6 14t 16n trong HDEHP gay
khé khin cho qud trinh giai chiét ra khoi pha hitu co. Dé dé& giai chiét cén str
dung dung dich HDEHP lodng va axit v6 co c6 néng d¢ cao. Vi vy ham luong
NTDH trong pha hifu co nhd, nang sudt thip, tiéu hao axit 16n.

Ré va d& ki€m hon ca [a cdc axit cacboxylic (c6 chita nhém - COOH). Cic
axit cacboxylic mach thing c6 do lva chon thap d6i v6i NTPH (hé s¢ phan chia
khong qué 1,4) va chi duge sir dung trong céng nghiép dé tich téng NTDH. Céc
axit cacboxylic phian nhanh loai versatic c6 dé lua chon 16n hon so vdi axit mach
thang. Axit naphthenic (C,,:C,,) ¢6 gid thanh thdp hon va d¢ lya chon 16n hon so
vSi axit mach thing /6/.

Pé chiét cdic NTPH bing axit cacboxylic cdn cho kiém pha vho nuéc.
Ngudi ta ti€n hanh nhu sau: ddu tién diéu ch€ dung dich xa phong Natri ( tac
dung giira dung dich NaOH va axit cacboxylic) sau d6 dung dung dich xa phong
diéu ch€ duogc dé€ chiét NTDH.

—_——
- -

Ln,™ + 2(NaR), (LnR,), + 2Na,* (15)

O day R Ia gbc axit cacboxylic.

3.2.3. Hop chit bazo hitu co.

Nhin chung cac hop chit bazo hitu co dugc sir dung trong cong nghé phan
chia NTPH so vdi cdc tic nhan chiét khic. Trong s6 nay cidc mudi axit bac 4
thudng dugc sir dung nhiéu hon ci. Két hop sit dung mudi amin bic 4 véi chat
tao phiic (EDTA), c6 thé dat dugc hé s6 phan chia kha cao, ngay ca dé6i véi cip
khé phan chia nhu Nd-Pr.

3.3.Phuong phap chiét lién tuc nguge dong.

Dé phan chia cdc NTDH bing phuong phdp chiét, truéc hét cdn chon hé
chiét, tdc nhan chiét, phuong phap trién khai ( nguoc dong hay ban nguge dong),
dang thi€t bi chiét (khudy-ling, dia, li tAm ...) v so d6 céng nghé.

Khi phan chia cic NTPH hoa tri (+3), nguoi ta thuong ding phuong phdp
chiét nhiéu bac. Trong thuc t&€ phé bi€n hon ca 1a hai qui trinh chiét: ngugc dong
hay ban ngugc dong. Qué trinh chiét nguoc dong véi cdp liu (hén hgp phan
chia) vio phén giita thiét bi chiét 1a phuong phdp chi y&u dé phan chia lugng 16n
NTDH.

D€ tach lugng nhé NTPH, c6 thé dung quy trinh bin nguoc dong.

Céc thiét bi chiét lién tuc nguge dong hoat dong theo so d6 sau:



Y, Y, Y, Y, ... Y, Y=
Pha hiru co I '
1 2 3 n
X, X, X, _ X, X_,IIJ X,
Pha nuée

Hinh 1: So d6 chiét lién tyc nguge ddng nhiéu bac

Theo so dé ndy, qua trinh chiét duge thuc hién nhu sau: Pha nudc chia -
hén hgp phan chia dugc dua vao bac chi€t 1 va dua ra & bac chi€t n. Pha hitu co
duge dua vao hé bac n di chuyén ngugc chiéu véi pha nuée va di ra & bac chiet =
thit 1.

' Dua trén so d6, c6 thé tinh cic théng s ctta qué trinh cdng nghé chiét lién
tuc nguge dong nhu s6 bac, ty 1& dong chay clia cdc pha hitu co va v6 co dé dat
duoc do sach cin thiét cha sén phdm.

Trong cong nghé phan chia NTDH cdc bac chi€t duge bS tri thanh ba
khoang : khoang chiét, khoang rira chiét va khoang giai chiét.

3.4.C4c loai thiét bi chiét.

Téng quan v& céc loai chi€t di dugc trinh by kh4 ddy di trong cong trinh /11/.

Vé co ban thiét k& cac thi€t bi chiét lién tuc nguge dong déu dua trén nguyén tic ngin

khudy - ngin lang. Cho dén nay loai thi€t bi ndy dugc ding rong rii nhat dé phan chia

NTDH trong cong nghiép.

Nhu vay sau khi tim hiéu céc tai liéu di cong b6 c6 lién quan dén cong
nghé phan chia cdc NTDH, c6 thé it ra nhiing két ludn sau:

' 1. Trong vong mudi nim gian day, mic dit s6 cong trinh nghién citu trong
finh vuc céng nghé phan chia NTDH dugc céng bé khd nhiéu, song cac phuong
phdp chiét va phuong phdp trao d6i ion vin déng mét vai trd chit yéu.

2. Nhiéu loai dung méi hitu co khic nhau da dugc ding dé€ phan chia céc
NTPH bing phuong phép chiét, song hai dung méi chinh dugc chién khai str
dung & quy mo6 san xufdt 1A tribulphotphat (TBP) va axit di-(2-etylhexyl)-
photphoric (HDEHP). Tuy nhién mét s6 thong s k§ thuat cia qué trinh chiét
NTDH con chua duge cong bd ddy dua.

3. D€ trién khai cdng nghé phan chia NTDH & quy m6 san xuat, thiét bi
dugc diing rong rii 12 thiét bi chiét lién tuc ngugc dong nhiéu bac.

Xu4t phat tit nhitng két luan ndi trén, ching toi dd quyét dinh chon phuong
phép chiét v6i TBP va HDEHP trén hé chiét nguge dong nhiéu bac dé trién khai
phan chia Tb va Dy. -



4. Phuong phép tri€n khai tach chiét

4.1. Qua trinh chiét nguge dong lién tuc

Qua trinh chiét ngugc dong lién tuc di duge trinh bdy & phdn téng quan.
Dé tang cudng do sach cha san phim phan chia, trong so dé céng nghé thudng
b6 xung dung dich flegma - mot phdn dung dich san phdm sach ra khoi khoang
rita chiét dugc quay lai cling v6i dung dich ban diu dé vdo khoang chiét.

4.1. Qua trinh chié€t nguge dong gidn doan

Khic vd6i thiét bi chiét dang khudy ldng, trong hé chi€t bing phéu chiét
qué trinh chiét va phan pha dugc xem 13 qu4 trinh 1§ tudng. So dé téng quét qua
trinh chiét nguge dong gidn doan & miic d6 phong thi nghiém duge trinh bay dudi
day. D€ don gian, ba bac chiét vi ba bac rita duge chon d€ trinh by qua trinh thuc
nghiém. Trong thuc t€ s& bac nay c6 thé khic nhau va 16n hon nhiéu.

Trang thai khoi diém v6i ba phéu chiét chita dung dich hén hgp NTPDH cién
téch. Dung dich nguyén li€u va ba phéu chiét chita dung dich rira ¢é thanh phdn va thé
tich ¢6 dinh trudc duge biéu dién dudi diy va duogc goi la trang thai “ I«

L 2 3
Trang thai <=~ =% <:/_,::
11} I [13
f ] .
IR |
1 l S

Khoang chiét ———|~Khoang rta chiét
Céc pha dugc lac trdn véi nhau véi thoi gian du lap can bing (~5 phiit),

sau d6 cdc phéu duge phan pha. Pha nang hon dugc chuyén xuéng binh hitng
phia dudi. Trang thdi cdc phéu va binh chita lic nay duge ky hiéu “ 11 .

. 1 2 % - A ) 6
Trang
thai - L —— e - — — L
C N o B s I = N S I = A
'f_z —"7 : Ny ':"( ‘::/ '-:.)
+ -+ - -+ O
i o, (A o Verad e
1 2 % A ) 6



Binh hitng chita dung dich nuéc & vi trf s6 1 duge 14y di va dung dich nay
dugc gom lai - dung dich sau khi chiét (raffinate). Cdc binh hing khic dugc
chuyén mot budc sang trai. Pha hitu co & phéu c6 vi tri s6 6 dugc chuyén vé€ phia
phai va phin hitu co duge gom lai - dung moi sach sau khi rita. Toan by phéu
khéc dugc chuyén dich mét budc vé phia phéi. Su b6 tii cdc phéu va binh hiing
trang thdi nay dugc bi€u dién & trang théi « IIT “.

1 3
Trang =
thai =
“11r” _ | :
—@zﬁ @Zﬂ 7 Y, 7277 R
- 1 2 3 4 5 6

Sau khi giai phéng dung dich khoi binh chita & ddu phia trdi va phéu & ddu
phia phai. cdc phéu dugc sdp x€p nhu & trang théi “ IV .

i !

r
'
I!!,

Trang SIS < _:.._E
thai ﬂ | ﬂ l / :
L1 I'V &c
L) (L ////////,/\ A
4 Z S A

Tiép theo, phdn x4c dinh trudc dung dich nguyén liéu duge thém vao binh
& vi trf thit 3, phin dung dich rita mdi duge cho vio vi tri s§ 6 va phin dung méi
méi cho vao ph&u & vi tri s6 1. Trang thii phéu dugce biéu dién nhu sau:

{ 2 3 4 5 &
Trang i b= e -
thaii (= ) S g
) V L1 ) e - ol :_“/
W, W A
wrreer) R Y, WAL, 7
i 2 3 2 5 6

Dung dich nuéc tix cic binh hing duge cho vao phéu tuong ng phia trén
né. Dong tic trén lac, phan pha va phan b6 lai c4c pha khédc nhau duge lap lai tir
“1* dén “V *“. Chu trinh cic bude tir “ 1 “ dén “ V * dugc 1ip lai dén mdt s6 nao
dé ta s€ thu duge sy phan b6 céc ion KLPH va ion H" gin nhu can bing.
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CHUONG 11 - PHUGNG PHAP NGHIEN CUU

1. Ho4 chat

Dung dich mudi nitrat, clorua d4t hi€ém dugc diéu ché€ bing phuong phip
hoa tan cac 6xit twong tng c6 d6 sach 99,9% trong HNO, va HCL.

Téc nhan chiét dugce ding 1a TBP va HDEHP do hang BDH san xudt cé dﬁ

sach 97%-98%. Nong d6 TBP va HDEHP trong pha hitu co dugc tinh thee ty 1@

phén trim thé tich. Chdt pha lodng 1a ddu hod ( phan doan cé nhiét d¢ s6i 170°C
— 210°C).
Cic hod chit khic dung trong thi nghiém thudc loai P hoidc PA.

2. Phuong phdp phan tich.

Phuong phép chudn d6 thé tich x4dc dinh néng d¢ NTPH biang DTPA véi
chi thi Arsenazo HI cé d¢ nhay cao hon va chinh x4c hon so v4i EDTA. D€ xdc
dinh chinh x4c diém tuong duong clia phép chudn d6, phai diing dung dich dém
axit axétic- natri axétat c6 PH khic nhau d6i véi NTPH khac nhau. D6i v6i cic
NTDH nhe, dung dung dich dém cé PH=4,2 , d6i vdi cic NTDH phin nhém
trung gian va nang ding dung dich dém c6 PH=3,8.

Thanh phdn NTDH trong hén hgp va trong san phdm phan chia dugc xéc
dinh bdng phuong phap séc ky trao déi ion véi dung dich rira tao phiic améni - a
oxyizobutirat va phép chudn dé vi lugng.

3. Phuong phip xdc dinh hé s6 phan bd D

Qua trinh nghién cdu chiét duge ti€n hanh trong phé&u chiét dung tich
15ml, 50ml. Thé tich hai pha bing nhau, thoi gian dat can bing 5 phit. Sau khi
phan 16p, ndng d6 NTDH trong hai pha dugc xdc dinh bang phuong phdp chudn
do v6i DTPA. Pha hitu co duge gidi chiét 5 14n bing dung dich 0,1M HNO,.

H¢ s6 phan b8 duge xdc dinh bing ty s6 néng d¢ NTPH hodc bing ty s6
hoat d6 chia déng vi phéng xa & pha hiiu co va pha nuée.

Heé s6 phan chia B clia hai NTDH cén tdch duge xdc dinh bing ty s6 hai hé
s6 phan b tuong tng. Trong qua trinh nghién citu ching téi thudng chon >1.

Do vay, §§ bang ty s6 hé s6 phan b6 NTDH dugc chiét nhiéu hon so véi hé phan

bd NTPDH dugc chiét it hon
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CHUONG I - KET QUA NGHIEN CUU VA TRIEN KHAI

1. Nghién citu dnh hudng clia mét s6 y&u t& d€n qua trinh chi€t NTDH

1.1. Anh hudng clia néng d6 axit.

Pé khio sat anh hudng clia néng d6 HNOQ, trong pha nuéc d6i véi hé s6
phan b8 D cua cdc NTDH trong hé¢ Ln(NO,), - HNO, -TBP, chiing t6i di tién
hanh thi nghiém trong nhitng diéu kién sau day: Pha .nudc chita 0,1M NTPH va
0,2M - 12M HNO,. Riéng d6i v4i Eu va Tm, pha nudc chita mot lugng nho cic
déng vi phéng xa '"2'**Eu va '"°Tm sén xuit tai vién nghién citu hat nhan Pa Lat.

Pha hitu co l1a TBP 100%. Thé tich pha nuéc va pha hitu co déu bing Sml.
Thoi gian chiét 5 phiit. Sau khi chiét, dé phan pha, tach pha nuéc khdi pha hitu
cd, xac dinh néng d6 NTDH trong pha nudc va pha hifu co bang phuong phdp
chudn do thé tich nhu di néu & muc trén. Néng d6 HNO, cin bing trong pha
nudc duge xdc dinh bang phuong phép chuin d6 dung dich NaOH véi chi thi
metyl da cam. K&t qua thue nghiém duge trinh bay trén hinh 1.

i
o

e
Tin

2 4+ ] 8 0 12 [HHOT, M

Hinh 1 . Su phu thudc h¢ s6 phan b6 D cia mét s6 NTDH vao néng do
HNO, can bing trong pha nudc khi chiét bing TBP 100%.
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- viing néng do HNO, nhd hon 2M, qud trinh chi€t cic NTDH hoa tri 111~
xay ra theo phupng trinh:

Ln*,, + 3NO,, + 3TBP, _ Ln(NO,), . 3TBP

Theo phuong trinh nay, khi ting néng d6 HNO,, trong pha nudc, can bing
chuyén dich vé phia phai, tao thanh hop chét duge chiét. Vi vay, khi tang néng d¢
HNO,, hé s& phan b6 D ting. Khi néng do HNQ, ting tit 2M dén 9M, hé s& phan
b6 chia cdc Ln’* didu diy ( Ln’* vd Nd*) giam xuéng, ctia Eu’* ( dai dién cho
NTDH trung gian ) hdu nhu khong déi, con ctia Tm* ( dai dién cho NTPH phan
nhém niing ) tang [&n. S& di ¢é hién tugng nay 1a do trong viing ndng do HNO, tir
2M dén 9M, cé su canh tranh giita Ln(NO;), vdi HNO, d€ tao hgp chit solvat véi

TBP. ( viing néng d6 niy ciia HNO,, qué tiinh chigt HNO, canh tranh véi qud
trinh chi€t Ln>* theo phan tng:

Theo chiéu ting cla s6 thit tv nguyén tr kha niang tao phiic clia cac ion
Ln** ting 1&n va do d6 sy canh tranh chiét cia HNO, d6i véi Ln’* ciing giam dén.
Khi néng d6 HNO, cao haon 9M, trong pha nudc t6n tai phitc H,Ln(NO,), , ,
Phitc ndy chiét vao pha hitu co theo phan ting :

H,Ln(NO,),, o) + 3 TBP , ——— H,La(NO,),,, .3 TBP

Khi néng do HNO, ting, phitc anion tao ra cang nhiéu va qud trinh chiét
Ln** duéi dang phitc anion cang manh. Do d6, & ving néng d6 HNO, cao (>9M),
hé s6 phan b6 D clia cdc Ln** tiang 1én khi néng d6 HNO, ting.

D& khio sét sy phu thudc hé s6 phan b8 D chia cdc NTDH vao néng do
HCI trong pha nudc khi chiét bang HDEHP, ching t6i ti€n hanh cédc thi nghiém
trong di€u kién sau: Dung dich NTDH 0,1M dugc pha trong HCI ¢6 néng do khéc
nhau. Pha hitu co 1a HDEHP 80% trong diu hod. Cac diéu kién khic duge duy tri
nhu & muc trén. Néng d6 HCI can bing trong pha nude duge xéc dinh bing
phuong phap chudn dé véi dung dich NaOH vdi chét chi thi metyl da cam. Néng
do HCI can bing duge khio sit tir 0,2M dén 10M. Cic NTDH duge dung dé
nghién citu 13 Y>*, Eu®*, Sm*, Nd** va La™

J day, Y** dai dién cho NTPH phan nhém ning. Két qua thuc nghiém

dugc trinh bay trén hinh 2. "
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~2.0
Hinh 2. Su phu thudc 1gD vao Ig[HCI],,, trong h¢ HDEHP 80% - diu hoa.

Tu hinh 2 ta thdy, khi néng d6 HCI can biang & pha nudc ting tir 0,2M dén
10M, gia tri D giam dén va dat gid tri cyc tiéu & viing néng do HCI can bang tir
4,5M dén 7M sau d6 D tang lén. & ving [HCI],, thip (< 4M) h¢ s6 phan b6 D cua

cdc NTPH giam manh khi [HCl],,, tang. Su phu thudc IgD vao lg[HCl](“) gin nhu

Ja tuyén tinh véi hé s6 géc = 3. Khi [HCl},,, ting lén trén 4M, cic duong cong déu
c6 cuc tiéu. Sau khi dat gia tri cuc ti€u, hé s6 phan b8 D clia cic NTDH tang lén
khi [HC1],, tang.

Hai nhdnh clia dudng cong bi€u dién su phu thudc 1gD vao lg [HCI,khi
chiét cic NTDH bing HDEHP c¢6 thé dugc gidi thich bing hai co ché chiét khic
nhau :

G vtmg néng do HCI can bang thdp, cdc ion Ln** trong pha nudc tham gia
phan ng v§i cdc phan tt HDEHP dime tao thanh céc hop chit ndi phuo Phan tng
chiét xay ra theo phuong trinh sau:

Lo, + x(HA), p—— Ln(HA,), ®¥+ + xH*

—

(n)

J day, (HA),q,, k¢ hiéu phan tit HDEHP & dang dime, (n) va (hc) 1a k¢
hiéu pha nuéc va pha hitu co.

() ving néng do HCI can bing cao, hé s6 phan b6 D dat gid tri cuc tiéu
sau dé tang leén khi [HCI],, , tang. Diéu nay dugc gidi thich bang sy thay déi co
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ch€ chiét. Khi tang néng do HCI co ché€ chiét tao hgp chit noi phiic chuyén sang
ca ch€ tao hgp chdt solvat, tuong tu nhu khi chiét NTDH bang TBP:

Lo™, + 3Cl,, = m(HA),,, | LnCl, . 2m(HA) g,

Trong trudng hgp ndy cdc phan tir HDEHP thay th€ cac ludng cuc nudc
trong ciu phdi tri. Lién két ch nhan hinh thanh gitta 6xy ctia nhém P=0 c6 déi dién
tlr tr do va cac ton NTPH cé cic qui dao d va f con tréng. Theo co ch€ nay khi
ting néng d6 CI', can bing chuyén dich vé phia phai, tao ra dang hgp chét duoc
chiét va lam cho hé s6 phan bg D ting 1én khi néng do HCI ting. Tir hinh 2 ta
thdy, & gid tri [HCI],, , khong ddi, hé s6 phan b6 D ting khi s§ thi tu cha cic
NTDH tang.

1.2. Anh hudng clia néng do téc nhan chiét
Chiing t6i da khao sat su phu thudc dung lugng chiét clia pha hitu co ddi
v6i Li’* vao néng d6 TBP trong ddu hoa. Két qua thu dugc trinh bay trén bang 1.

Bang 1. Dung lugng chiét La** ctia TBP trong ddu hod trong hé
La(NO,), - HNO, 0,2M -TBP

TBP,% 100 80 60 40 20

[La**](hc), g/l 150,1 1170 82,2 37,0 9,6

Tir bang 10 ta thdy, dung lugng chiét La®* cha pha hitu co phy thuéc nhiéu
vio néng d6 TBP. Mudn cho dung lugng chiét cao ( va nhu vAy cong suét cla thiét
bi 16n) phai ding TBP cé néng d¢ I6n. Khi dung TBP cé néng dé 100%, thoi gian
phan pha fau do d6 nhét clia pha hitu co I6n. Vi vay ching t6i chon néng d6 TBP
trong ddu hoa 1a 80%. Trong trudng hgp nay, phii luu ¥ t6i su thay di thanh phin
pha hifu co trong qua trinh st dung TBP do diu hoa bay hoi.

Dé khio sét sy phu thudc ctia hé s& phan bd D va hé s§ phan chia B vao
néng d6 HDEHP trong pha hitu co, chiing téi ti€n hanh cdc thi nghiém chiét & diéu
kién nhu sau: néng d6 NTPDH trong pha nudc ban ddu la 0,065M, néng d6 HCI
can biing trong pha nudc 1a 4M, thé tich 2 pha la 5Sml/5ml, néng d6 HDEHP trong
pha hitu co tinh theo thé tich 1a 100%, 66%, 50%, 33%. Dung mo6i pha lodng la

dfiu hoa cét & phan doan 170-210°C. G céc thi nghiém nay, Y>* vd Yb* dai dién
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cho cdc NTPH ning, con Tb** 1a NTPH trung gian gdn nhém ning nh4t dai dién

cho céc tap chit céin tach. S§ liéu thu duge trinh bay trén bang 2.

Bang 2. Gi4 tri D va B clia Yb**, Y?* va Tb*" khi chiét bing HDEHP

c6 néng do thay d6i trong ddu hod

Néng d6 HDEHP trong ddu ho&, % thé tich
Ln 100 66 50 33
D BLnZ/Lnl D BLnZILnI D BLnZ/Lnl D BLnZ/Lnl
Yb*™ | 39,001 | 11,13 | 17,182 11,99 {9,417 12,42 5,623 | 12,87
Y* | 3,505 | 634 | 1,433 | 7,50 |0,758| 7,90 | 0,437 | 8,25
Tb* | 0,553 0,191 0,096 0,053

Tit bang 2 ta thdy, & néng d6 HDEHP ¢ dinh, hé s6 phan b D cua cdc
NTDH tang lén khi s6 thit tu ting. Piéu nay c¢é lién quan téi kha ning tao phitc
. ting khi s6 thit tv cia NTPH ting. Khi néng d60 HDEHP giam hé s& phan b6 D
cta NTDH giam nhiéu, nhung hé¢ s6 phan chia cta cdc cip NTPH lai ting Ién chit
it. Diéu d6 1a do khi néng d6 HDEHP trong pha hitu co giam, t6c d6 gidm hé s6
phan b8 & cdc NTPH khoéng nhu nhau. & cdic NTPH nang do kha ning tao phirc
véi HDEHP manh hon so véi cac NTPH nhe nén t8c d¢ giam D nho hon 1a & céc
NTDH nhe.

Qua khao sét ching t6i thdy, khi ding HDEHP ¢6 néng d6 cao, kha ning
chiét cdic NTPH Idn (D cao). Tuy nhién, do d6 nhét cao nén thoi gian phan pha
lau. Thém vao dé6, do h¢ s6 phan b6 ciia cdc NTPH nhe ciing cao, ching di vao
pha hitu co v6i mét lugng ddng ké. Khi dang HDEHP pha lodng, thdi gian phan
pha nhanh va c¢6 kha ning tich cdc NTPDH ning ra khéi cdc NTDH nhe dé hon
( gi4 tri B cao hon). Tuy nhién, trong trrong hop nay dung lugng chié€t ciia pha hitu
co nhd hon, hiéu suit cta qué trinh tdch s& thép.
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2. Téch chiét phan chia Tb va Dy tir d4t hi€ém ning Yén Phu

P4t hi€ém nang Yén Phi sau khi dd duge xir Iy tdch so bo 2 nhém ning,
nhe bing phuong phép két tha sunphat kép va hoa tan trong HNO, c6 thanh phin
hod hoc nhr trong bang 3. '

Bang 3. Thanh phdn d4t hi€m trong dung dich ddu

NTPH | Ham lugng, % | NTDH | Ham lugng, %
La 1,29 Th 1,61
Ce 1,30 Dy 11,96
Pr 0,80 Ho 2,46
Nd 4,35 Y 48,81
Sm 3,32 Er 7,26
Eu 0,47 Tm 1,01
Gd 8,88 Yb 5,86
Lu 0,62

P& thu héi tat cad cac NTDH tir quing Yén Phd mot cich hop 1y va c6
hiéu qua kinh t€, qud trinh phan chia 1am sach Tb va Dy tir hén hop cdc NTDH
¢6 thanh phdn nhu trén s€ duge ti€n hanh qua 4 cong doan néi ti€p nhau:

- Phan chia 2 phan nhém ning, nhe bing phwong phdp chiét v6i TBP trén
hé chiét lién tuc.

- Téch cac NTDH ( Sm, Eu, Gd ) khoi cic NTDH niing con lai biang chiét
vGi HDEHP trén h¢ chiét gian doan.

- T4ch b tir cic NTPH niang ( Dy, Ho, Y, Er, Tm, Yb, Lu ) bing chiét véi
HDEHP trén hé chi€t giin doan.

- Téch Dy tir cic NTPH nang con lai bang chiét véi HDEHP trén hé chiét
gian doan.
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2.1. Phan chia 2 nhém nang, nhe bing phuong phéap chiét v6i TBP
- Néng d6 cia dung dich nitrat d4t hi€m 4ch hudng déng ké dén hé s6 phan
chia hai phan nh6m dt hiéem ning, nhe theo bién Sm/Nd. Khio sat anh
nay khi chiét cic NTDH bing TBP 80%

va 450gLn,0,/1 cho thdy kha nang phan c

hudng
trong ddu hoa tir dung dich 150g1.n,0,/1
hia 2 phan nhém ndy ( xem hinh 3 )

B
3t
2 -
1 1-450gLn,0,/1
29- 150gLﬂ205/ 1
1+ R\' .

La Nd Eu Dy Tm Lu

Hinh 3. He s6 phan chia cha cfc NTDH trong hé chiét
Ln( NO,), - HNO, 0,2M - TBP 80%

Ké&t qua tir hinh 3 cho thdy khi sit dung dung dich dit hié’m pdng d6
450gLn,0,/1 ching ta c6 thé phan chia 2 phan nhém ning, nhe theo bién Sm -
Nd, & d6 gid tri clia hé s6 phan chia bidng 1,65 va trén thi€t bi chiét lien tuc
ngugc dong. o L

° Phuong phép tinh cdc thong s6 cho hé chiét nay dugc tién hax?h Eheo [13]
va sd d6 phén chia 2 phan nhém dat hi€m ning va nhe dugc tiinh by & hinh 4.
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L0=1
=045
V=22
X, =0,077
X,0=0923 |
S 2 =,

1] 0 Jn| |C.=02M ntl] m [N —‘E_]—»P
21,6 l | A + , L.
R 0,17 L, =32 L. =22 P—0,83
X,, = 0,46 V. =70 V_ =48 Yy, = 0,999
X,, = 0,54 | Yy, =0,001

' n=0,90
n=7 m=27

Hinh .4  So do6 phan chia dat hi€ém nhém ning, nhe béng phuong
phap chiét TBP

e Tinh todn céc thong s8 cho qua trinh cong nghé phan chia thu héi 2 Sm ¢6
d6 sach 99,9% va hiéu suit thu hoi 2, Sm 1a 90%:

1,65 -1
Gm= ——— = 0,394
1,65
G=08xGm=0,315
Rx X, RxX,, 1 1
G= ln=———=—""=—— =3,175
Lnx X, G x X" G 0,315
En=Ln--R=3,175--0,170 = 3,005
En x M," 3,005 x 147.8
E,= = = 2,983
M,," 148.,9
Lm=In—1=3,175—1=2,175
Lm 2,175
vVm = = =481
0,450 0,450
P= EN - L¢
Ly=E,-P
100
P=09226x09% .. =0,831
99,9

Ly =2,983-0,83] = 2,152



* Tinh s6 bac khoang rira chiét:

Yol 1-Y s

0,999/0,001 999

g, =

YOn,Z / 1 — YOn.Z
Bl —G.Y" ) —1

lg.[q, -

B —GC)— 1

=833
0,923/0,077 11,99
1,65(1 — 0,3 x 0,923) - 1
] 19[83,3 ]
1,65(1 — 0,3) - 1

lg []3 (I —G. YOn)]

0,193

1g(83,3 )

0,155

lg 103,722

1g[1,65(1 — 0,3 x 0,923)]

2,0159
= =263 =~ 27

lg 1,193
* Tinh s6 bac khoang chiét:
0,077

X =

0,169

x,2=0,077 X,

X

Ig1,193

0,0766

0,456/0,544 0,8382

=045  q =

= = 10,05
0,077/0,923 0,0834
0,456
=5,922
0,077

[BCl—x¢)+x5]-1

Xy

Xy

-1

592271,65(1—0,077)+ 0,077 ] — | 9475 —1 -

5,922 -1
Bog (1 —r.x,°)—1

lglq
B(l—1)-1

= =172
4,922
172 (1 ~— 03 x 0,077 ) -1
] g [10,05 ]
E72(1 —0,3)—1.

lg. Bag (1 —r.x,°)

0,6804
g (10,05 — )
0,204

1g1,72 (1 — 0,3 x0,077)

g 33,52 1,5253

lg 1,6804

g 1,6804 02254
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2.2. Tach cdc NTPH ( Sm, Eu, Gd ) khoi cdc NTDH ning

bang chiét véi HDEHP

Sau khi tdch cdc NTDH phan nhém nhe, cdc NTPH nang cé thanh phédn
nhu trong bang 4.

Bang 4. Thanh phdn cic NTDH nang

Ham lugng, %

NTDH | Ham lugng, % { NTDH
Sm 3,60 Ho 2,66
Eu 0,51 Y 52,96
Gd 9,61 Er 7,85
Tb 1,75 Tm 1,09
Dy 12,97 Yb 6,33
Lu 0,67

Pé phan chia ti€p phan nhém nhe ( Sm, Eu, Gd ) va phan nhém nang
( 'Tb - Lu ) hé chiét HDEHP - ddu hoa di dugc sir dung. Két qua vé anh hudng
clia ndéng d6 HCl dén hé s6 phan b6 va he¢ s6 phan chia duge trinh bdy trong

~ bang 5.

Bang 5. Anh hudng ciia néng do HCI dén hé s6 phan b v hé s6 phan
chia NTDH (HDEHP, 50% thé tich)

NTDPH HCI, 4M HCI, 2M HCl, 1,5M HCI, IM
D | BLn,/Ln, D |BLn/Ln,| D |BLn,/Ln,| D |PBLn,/Ln,

Nd |0,0020 0,0043 0,0068 0,0258

Sm 0,008 4,00 0,0184 4,28 0,0295 4,34 0,1108 4,30
Eu 0,014 1,75 0,,350 1,90 0,0566 1,92 0,2106 1,90
Gd 0,020 1,43 0,0490 1,40 0,0803 1,42 0,2991 1,42
Tb 0,096 4,30 0,2160 4,41 0,3531 4,40 1,330 4,45
Dg 0,202 2,10 0,4751 2,20 0,7772 2,20 2,99211 2,25
Ho 0,315 1,56 0,7890 1,66 1,2898 1,66 4,9972 1,67
Er 0,709 2,25 1,8151 2,30 2,967 2,30 11,593 2,32
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Tir cdc két qua ¢ bng 5 ta thdy, d€ phan chia 2 phan nhém dit higm ny
theo bién Gd-Tb néng d6 HCI 1M 1a thich hgp. Hé s6 phan chia B jyes = 445
.Qua trinh tinh todn tuong ty nhir phan trén. Céc diéu kién thich hop cho qua trinh
tich 2 phan nhém va so d6 cong nghé nhu sau ( hinh 5 ):

L0=1
C?=0,065
V=154
| X,°=0,137
‘ X.?=0,863
S 2 b . E P
> n n Cn.= 1M ntll m [N
V, = l 7
55,6 < < . L,
R - 07223 L,=1613 L, =06I3 P- 0,777
X,,=0,614 V, =248 V. =94 Yy, = 0,999
X, = 0,386 Yy, = 0,001
' - M =090
n=4 m=38

Hinh.5 So dé phan chia ddt hi€m phan nhém nang, nhe bing
phuong phap chiét HDEHP.

2.3. T4ch Tb tir cic NTDH niing bing chiét véi HDEHP

Hén hgp dit hiém ning sau khi da tich dat hi€m nhe dugc ti€p tuc
phan chia dé thu nhan Tb. Hé s& phan chia By, = 2,2. Qud triinh tinh todn
duge tién hanh twong tu nhu phdn trude. Cdc didu kién cho qud trinh thu
nhin Tb va so do tach chi€t duge dua ra trén hinh 6.

Tb san phim cé do sach 67% da duge chiét lam sach 14n thit hai va d6
sach cua oxit Tecbi dat dugc 95,2% (Dy-1,2%; Ho-0,5%; Y-2,8%; Er-0,3% )
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L0=1
C=0,05
V=20
X" =0,020
| X, = 0,980 E
S—ﬁ 1l n [n] Cpo= 1SM n+1] m [N
\ l : T : l
112,2 “ * : Ly
R-0,03 L, =2273 L =1273 p- 097
X, =067 V. =455 V_=25,5 Yy, = 0,999
X|'2 = O333 7 YN,] - 0,001
| | . n =099
n=38 m= 14

Hinh.6 So d6 tich Tb khoi dat him nang bing phuong phip chiét
HDEHP. | '

2.4. Thu nhan Dy tit cac NTDH nang bing chiét véi HDEHP

Hoén hop ddt hiém ning sau khi da tdch Tb ¢6 thanh phdn héa hoc nhu
trong bang 6.

Bing 6. Thanh phin cdc NTPH dugc stir dung dé phan chia Dy

NTDOH Ham luong, % NTDH Ham lugng, %
Dy 15,36 Tm 1,31
Ho 3,19 Yb 7,45
Y 62,53 Lu 0,83
Er ' 9,33
I L |

Hé s6 phan chia giita Ho va Dy ¢6 gid tri B, = 1,66. Cdc diéu kién
cho qué trinh thu nhan Dy,0, di duge tinh todn va so do tich chiét Dy duoc
trinh bay & hinh 7.

23

n .



Lo=1

C° = 0,05
V =20
X,"=0,154
X" = 0,846

S

V= l
1483

R 0,162
X,, = 0,963
n=15

0,2%)

G =L5M

< Y#

125 L, =2,125

HDEHP.

vV, =425

E P
o+l m |N ‘j
Le

P--0,838

YN.Z - U,999

YN,I = 0,001
n=20,99

m =30

So dd tach Dy khoi dat hi€ém nang bing phuong phédp chiét

Dy san phdm thu dugc c6 d6 sach 96,4% ( He-0,4%; Y-3,0%; Er-

Cac oxit Tecbi va Dyprozi nhan duge bing phuong phép chiét da duoc
lam sach ti&p d€ dat do sach 99% bing phuong phdp séc k¥ trao déi ion

( phin sau ).
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két luan

I. D3 nghién cttu phuong phép tach lam sach 6xit Tbh va 6xit Dy tir dat hi€m
yén phi hiing phuong phap chiét.

2. bi ch€ tao 40 g oxit Tecbi ¢6 thanh phén: Tb 95,2%, Dy- 1,2%, Ho-
0,5%, Y- 2,8%, Eu-0,3% va 180 g 6xit Dy c6 thanh phdn: Dy-96,4%,
Ho- 0,4%. Y-3,0% va Er- 0,2%.
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TONG QUAN

Terbium va Dysprosium 13 hai nguyén 6 dat hi€m nam ké
lidn nhau trong bang hé thong tudn hodn. S8 th ty cua Terbium la
65 , Dysprosium i 66 . Theo cich phan chia nhém ctia dat hi€m
thi ching thudc phan nhém dat hiém nang . Trong phan nhém nay
ngudi ta con x&€p ca mol nguyén t6 nita , d6 {a Yitrium . Nguyén
(6 nay rat dac biét . Tuy né khong & diy cic nguyén 16 dat hiém
nhung né ¢é nhiéu tinh chat hod hoc va I hoc rit gidng cac nguyén
(0 dat hiém , nhu vay nd duge thita nhan 1a mgt thanh vién cia ho
dat hi€m . Trong c¢dc nganh ki thudt hién dai , nguoi ta s dung
Terbium , Dysprosium cé d¢ sach cao . D€ san xudt don nguyén (6
dat hiém co6 dd sach nhir vay 1[4 mot cong vide rat phic tap va khé
khan. Dac bi¢t Terbium, Dysprosium 13 " hdng xém " ciia nhau, dé
phan chia chiing vi nhan san phim cé do sach cao 1a bai toan khé
gial. Trude day Terbium, Dysprosium duge san xuét bing phuong
phap k&t tia phan doao va phuong phdp hoi tan chon loc. Can nhéin
manh ring dung nhiing phuong phap ndy du ldp di ldp lai nhiéu lan
cling chi nhin dugce san pham don nguyén t6 dat hiém dat dén d6
sach ki thudt ma thoi. Ngdy nay nhd sy phét trién ctia phuong phip
chiét ngugie dong. licn tue, nhiéu bac v phuong phép sic ki trao
doi ion ma cde don nguyén (6 dat hi€m méi duge sdn xudlt véi do
sach bat ki, didp ting duge yéu cdu [am nguyén liéu cho cdc nganh
nghién ciu, san xuat vat liéu dac biét tiép theo. Phong Vat fiéu tinh
khiét, trong nhiéu nam d& nghién ciu phuong phap phan chia dat
hi€ém trén h¢ Ot sic ki trao doi ion; da tich lu§ dugc nhiéu kinh
nghiém. Teén co s d6 , phong Vat liéu tinh khiét, xay dung mot
h¢ lam sach Terbium, Dysprosium va nghién citu dé tim ra cdc diéu
ki¢n 101 wu nhat, phli hop vai diéu kién vat chat, trang thiét bi hién
c6 cua phong thi nghiém. Dong thoi san xuit thir mdt lugng nho
Terbium, Dysprosium ¢6 do sach 16n hon 999% .

Dé phan chia vi sin xuét cic san phdm don nguyén
16 dat hicm ¢é dd sach cao | thoéng thudng phai sir dung phdéi két
hop nhiéu phirang phap . K&t hgp cic chat tao phiic va sic ki trao
d6i ion trén cot duge coi 1a phuong 4n cé hiéu qua nhat . Bang
phuong phidp nay Spedding | | ] [a ngudi ddu tién trén thé gidi da

san xudt cdc don nguyén (6 dit hi€ém c6 do sach quang phd.

Co 86 cua phuong phdp nay nhu sau :



Néu khudy vd ton déu dung dich chfa dat
hi€m Lnt+" véi chat tao phie H3X , thi xdy ra phan ing sau :

2Lnt3 + 3HXZ2 = LnpX33 + 3Ht (1)

DO véi  phan dng ndy , cé thé xdc dinh duge
hing s6 bén K, . Vi mudi lim nguyén 16 dat hi€ém , hing s0 bén
nay cé gid tri khac nhau . Su khiac nhau cla hing s6 bén 1én hon
su khéc nhau clta do hoi tan - co sd clia phuong phdp phan chia dat
hiém bang két tha phan doan va hoa tan chon loc - nhu vay khi tao
phifc cic nguyén (6 dat hiém cé d6 bén khdc nhau . Chinh sy khéc
biét nay dat co s& cho viéc phan chia chiing mt cich thuan loi .

’ oA ” . 2 - oAt 3 ”
Mat khic néu cho ti€p xtc dung dich chita dat hi€m Ln*"véi
nhua trao d6i ion & dang NaR , thi s& xay ra phan tng trao doi

Ln*? 4+ 3NaR = LnR3 + 3Nat (2)

Cé 1hé xdc dinh duge hing s6 4 lwe K, cua
nhya trao jon d6i vdi dat hi€m . Cic nguyén 18 dat hiém cd hiing
s6 nay khic nhau . Ca (1) va ( 2) déu 1a co s& duge dng dung dé
tach dat hi€m . Néu k€t hgp ching vio mot qua trinh t6ng hgp
thi hiéu g tich sé dugce cOng lai , thi du néu cho chay qua cdt
sic ki trao ddi ion dung dich chida cdc ion dat higm thi phan ddu
cua cOt tach s& giau Lanthanum , con phin cudi cha c6t s€ giau
Lutetium . Cac nguyén (6 cdn lai ndm & ting ving khédc nhau
theo tht (v ung véi gid tri clia hang s0 i luc K, . Néu qua ¢t
nay cho chay dung dich chat tao phic thi qua trinh phan chia dat
hiém lai dugce 1i€p tuc . Céc nguyén t6 dat hi€m cé hing s6 bén
tao phitc cao duge di vao dung dich , ¢dn cdc nguyén & dat hiém
c6 hing s6 bén nhd s& thay (h€ vao géc nhua trao ddi ion.Qua
trinh nay xay ra lién tuc vii k&t qua 1a khi chay ra khoi hé thong
cOt séic ki trao déi ion ta nhan duge nhitng phan doan dung dich
cé chita don nguyén 18 dat hiém . D€ don gidn cho ta cd thé
khao sdt hai nguyén (¢ dat higm 13 Ln va Ln' . Qua trinh trao d6i
c6 thé biéu didn bing nhitng phan ang sau :

Lot} + INaR = LnR + 3Nat



Ln+3  +  3HX?2 = Lm'X3 + 3Ht
Va cudi cling 13 phin ting t6ng hop :

LnR3 4+ Ln2X33 = 2La'R3 + LanX33

Phan (ng nay xdy ra lién tuc va dat trang théi
can bing trén céc dia , duge goi 1A dia | thuyél . Ta c6 thé tinh
duge heé sé trao déi ion clia phan tng ndy . Tir dé tinh dugc s0 dia
If thuyét , chidu cao cn thi¢l clia cot sdc ki trao d6i ion dé tich
hoan toan mot cap dat hi€m .

Pé tang cuong hi¢u ting phan chia ,nguoi ta con nap vao
cOt siic ki cdc ion clia kim loai mang dién tich duong hai , thi du
Cut2 . Zn+2, Co*2 | trudc khi cho dung dich dat hi€m chdy qua dé
phan chia . Ta goi cdc ion kim loai ndy la chét fam cham .
Martunenco | 2 ] da st dung céc nguyén 16 dat hiém niang dé lam
cham nham muc dich tich cdc nguyén (6 dat hiém nhe hon .

PHAN THUC NGHIEM

{. Hé cot trao ddi ion :

Hé cot trao ddi ion phuc vu nghién ctu iam sach Terbium ,
Dysprosium gdm hai loai ¢ot ¢ kich thude khdc nhau . Cot tha
nhét , ta goi 1 cot tich . Cot thir hai goi 1a co6t 1Am sach . Hai cot
dung ndi ti€p vai nhau . Kich thude cta ching phai dam bao t0i
thiéu theo 1i 18 : Chiéu cao 16n gap hai muoi {4n dudng kinh
Ching 161 da st dung cic cOt duge 1am bang thuy tinh pyrex dé
dung hai hé phan chia cdc nguyén td dit hi€m sau :

a/ He séc ki trao déi ion dung dé sin xudt thir :
- Cot mot chidu cao ( H) = 1600 mm , vd  dudng kinh
(2R) =70 mm. o

- Cot hai chiéu cao (H)=800 mm. vd  dudng kinh
(2R ) =36 mm

b/ He sic ki trao doi ion diing dé nghién ciu :



4

- Cot mot chidu cao ( H) =800 mm. va dudng kinh
(2R ) =36 mm,
- Cot hai chidu cao (H) =500 mm va dudng kinh
(2R )= 18 mm. '
Cic cot duoe dyng trong mot gid A3 . So d6 hé cot sic ki trao
ddi ion duge trinh bay & Hinh 1.

{. Binh chita d.d. hap phu
2. Binh chira d.d. gidi hdp
3. Cot tich g
4. Cot tam sach

5. Binh ldy cdc phan doan

i

~T
¥
L

7 PSS
Hinh 1. Su dé hé thdng cot sic ki trao d6i ion

2.Nhua trao déi ion :



Trén thi trudng ¢é ban nhiéu loai nhya trao doi ion , do nhiéu.
hang nudc ngoai khic nhau san xudt . Trong phong thi nghiém cua
chiing 16i ¢6 siin togi nhua trao ddi ion KPS, do Cong hoa dan cha
Dic trude day ché tao . Chiing 10i dé st dung ngay loai nhua nay
dé nghién ctu phan chia dat hi€ém . KPS 1a mot loai nhya trao déi
ion catinoit axit manh . Nhya thuong phdm KPS cé kich thuge 16n
viLkhong déng déu . Né&u sir dung ngay khong qua sir I , hidu qua
phan chia dat hi€m s€ kém . Trudce tién phai tao duge nhua cé kich
thudc nho va déng déu . Nhua duge nghién bang mdy nghién bi sit
sau dé dirge rdy dé chon cdc hat nhua cé kich thudce trong khodng
( 150 - 200 ) Mes. Ngam miSc va khudy manh dé loai bo cic bui
nho bam vao . Sau cling nhua dugc nap vio cdt sic ki trao d6i ion
Chy y khi nap nhya vio ¢Ot , phai lam sao cho nhua lang déu ,
khong phan thanh nhitng i6p khic nhau . Phan 16n nhua thuong
pham , khi sén xuflt ¢é 1an mot s tap chét hitu co vd vo co . Cén
thi€t phai loai ching di . D6 vai nhya KPS ta ti€n hanh rira nhua
trong cic ¢t siic ki trao doi ion 1an lugt bang cic dung dich theo
tha tu sau :

- Pung dich IM NaOH
- Nudce cit
- Dung dich axit 1M HCI
- Nude ¢t
- Rugu Etilic 95%
- Nudc cat
Lugng dung dich rira cin thiét la lugng dung dich day hét
hoan toin dung dich rira truée nd va ddy hét tap chat chia trong
nhya . Thudng thé tich cic dung dich ria 16n gdp ba 1an thé tich
cdt trao do6i ion . Riéng doi vai dung dich HCl cdn 16n gép sdu ldn .
Qud trinh [am sach nhya phai nhic lai ba 1an . Sau cic budc st If
nay coOt sac ki trao ddi ion mdi duge dua vio hoat déng phuc vu
nghién ctu phan chia dat hiem
3. Nguyén liéu dat hiém :
Nguyeén ligu ban didu duge khai thic tai viing mo dat hi€m Yén
Phu . Thanh phin cdc nguyén 16 dat hiém da duge xdc dinh [ 3 7.
Nguyén ligu ban ddu duge lam giadu , sau dé dugce téch ra hai phan
nhoém theo phuong phap két tia chon loc bang mu6i sunphat kép
[4] . Phan nhém dat hiém nang duge phong thi nghiém Vat liéu vo
cd st 1i i€p va dugce tich ra (ng nguyén t6 trén mdy chiét lién tuc
ngugc dong nhidu bac dén dd sach ki thuat . Phong Vat ligu tinh



§]

khi&t nhan san phfm niy v bang phuong phip séc ki trao déi ion
(rén ¢t tiép tuc tinh ché dén do sach 16n hon 99% . Trong thoi
gian cho dgi san phdm cla phong Vat liéu vo co , ching 61 da ty
ché€ tao mau nguyén liéu hdén hop dat hiém cd thanh phdn nhu sau
dé nghién ciu : 40% Tb + 15% Y + 45% Dy .

4. Hoa chat sir dung :

TAt ca cic hod chat ding trong nghién cttu nay déu la loai sach

diing cho phan tich : C
- Cée axit vo co: HNO3 | HCH
- Cdc axit hitu co : CHRCOOH , COOH .
- Cde muoi : CuSOyq . 7nS0O4 ., ( NHg4 )2504
- Chat tao phnic EDTA va NH4OH

Chudn bi dung dich dat hiém : |

Tédng oxit dit hiém duge hoa tan bing axit nitric lodng , dung
dich thu duge duge diéu chinh dén pH gida tri 3,5 bing NH40H
ndéng do thap . Ndng 4o dat hiém duge kiém tra bang chudn dd tao
phitc DPTA .

Dung dich ( N4 ) i V duge chudn bi bing cdch hoa tan HgV
( Etylendiamintetra axit axctic ) vdi NHqOH dén pH 6 gid i 7,5
foc ba tap chat . Nong do cia dung dich duge xic dinh theo ndng
do chia dung dich dat hiém chuin .

Tach vii lam sach dat hidm bing phtrong phip tao phic sac ki
trao déi ion |, phai luu y dén mot s6 diéu kién cé anh hudng 1dn dén
higu qua téch 1a 1 DO 1al cha cot sac ki trao déi ion , t6c do chay
ciia dung dich hip phu & dung dich giai hap phu , ndng do dat
hiégm & EDTA |, dé pH cua dung dich hap phu & dung dich giai
hap phy . v.v ...

Trong nghién ciu ndy ching (6i sit dung hé cdt ¢é chiéu cao
dat hon duang kinh hai muai 14n v loai nhua cationit KPS ¢é kich
thude tir 150 dén 200 Mes. . Cic thong s6 dé da duge coi 1a 161 wu
[ 5] va ching khong thay déi . Mo hinh hé thong cot sac ki trao
déi ton duge biéu didn & Hinh [ . Tuy muc dich nghién ciru
ma chuyén déi nhyva cationit (r dang H+ sang dang Cu*2 ( hoic
ZntZ | Cot2 NHt4 ). Tien hanh sy chuyén d6indy bang
cich dung hén hgp dung dich 0,25M CuSO4.5H20 +
0,25M (N H4 )2S04 cho chiy qua cdt sac ki . Khi nap Cut2 duge
3/4 1hé tich cot thi k&t thic . Rita cot sic ki bing nudc cit . Nhu
vay he thong siic ki trao ddiion dd sin sang laim viéc dé phan
chia dat hiém.



5/ Chuén bi dung dich hdp phu va dung dich giai hdp phu :

Ha&n hgp dat hidm ( cfn nghign cifu ) duge dua vao diu trén cliia cot
tach o dang dung dich ctia phitc chdt NH4 [ LnEDTA ] . Dung dich
nay duge chufn bi biing cdch hoa tan dung dich ddt hi€ém vao dung
dich EDTA . Tuy vao muc dich nghién ctu ta chudn bj dung dich
dat hiém & EDTA c¢6 ndng do khic nhau . Diéu chinh do pH cua
dung dich hap phu bang axit formic . Cho thém mdt lugng 0,05M
format amonia vio dung dich giai hip phu EDTA dé chong két tia
va diéu chinh dén gia tri thich hgp . Trong qua trinh giai hdp phu
ta thu dugc san pham theo timg phan doan . M&i phan dogn bing
[/10 thé tich ciia ¢6t tdch . Phan tich ham lugng dat hiém trong
ting phan doan dé , ta xay dung duge dudng cong giai hip phu .
Dua vao dé thi dutmg cong gidi hdp phu , ta danh gid duge hiéu
qua ciia qua tinh phan chia dat hiém vi xac dinh dugc diéu kién
101 wu cva qui trinh nay . CGic thi nghiém déu thyc hién nhiéu lin
dé k&t qua nghién ciru c6 do tin ¢y cao . Sau day 1 mot s6 két qua
chinh da thyc hién trong nim 1998 cia nghién ciu nay .

KET QUA VA LUAN GIAI
a/ Khdo sat do tai ctiia hé sic ki trao d8i ion :

Hinh 2 bidu dién dudng cong giai hap phu clia hén hgp dat hi€m
( A) & nhitng d6 ai clia cot tach 1dn lugt 1a 15 % , 20% , 30 % ,
ta nhan thay rd rang & khi ai cot 16n hon 20% thi phé cia
Yttrium trim 1&n phan [6n phé cha Terbium & Dysprosium . Nhu
vy mudn tach duge hon hop dat hi€m ndy ta chi duge phép nap
vao cdt tach lugng dat hiém nho hon 20% tai cot.

b/ Nghién ciu anh hudng néng do dat hiém trong dung dich hap
thu:

Hinh 3 biéu dién dudng cong gidi hip phu cia hén hop
dat hiém (A) vé6i ndng do cha ching & dung dich hap phu 14n
gt 14 0,0IM | 0,05 M | 0,1 M . Ta nhan thady néu ndng do dat
higm nho  thi timg nguyén 6 dat hi€m tach t6t |, ta  nhan
dugc san phim cé do sach cao & hiéu xuit thu héi 1on.
Trai lai néu ta nang ndng do dat hi€m 1én cao , thi cdc nguyén (6
dat hiém khong tdch ra khoi nhau , phin trim ciia cdc phd ién .
Didu 1i tuomg  nhdt thye hién tdch dat hién & ndng do thap ,
nhung trong thuc t€ khé tng dung , vi lam viéc & ch€ dg dé phai
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Hinh 2. Buting cong giii hap phy voi cic do tai ctia cot sic ki
trao déi ion khac nhan.



stt dung nhidu - cot tich  va lugng dung  dich hap phu  rat lon

t6n nhiéu thoi gian . Chinh vi nhitng nguyén nhan dé , ching
t6i lua  chon néng do dat  hi€m & dung  dich hdp phu la
0,05 M , dé thuc hién phan chia Terbium , Dysprosium . Nhu
vdy so v&i phan chia dat hi€m thudc phan nhém nhe [ 6 ], ndng
do dat hiém & dung dich hap phu sit dung 1a 0,1 M., thi dé tach
céc nguyén (6 & phan nhém ning , ndng do dat hiém ¢ dung dich
hap phu nho hon hai lan . _ '

¢/ Lua chon tri pH ciia dung dich hdp phu & giai hadp phu :

Po pH , hay chinh xdc hon Ia néng d9 i-on H+ trong dung dich
hdp phu va giai hap phu ¢ vat trd quan trong trong qua trinh phan
chia dat hi€m . Nhin chung pH thap thi qud trinh tdch Terbium ,
Yttrium , Dysprosium 16t . Nhung vi ta st dung chit tao phiic
EDTA , do vay khong thé ha thap pH xudng duéi gié tri 2 dugc ,
bdi vi nho hon gidi han d6 EDTA sé (ao tha va bit chit cot trao déi
ion , l[am cho dung dich hap phu khong ti€p tuc chay qua hé théng
cOl sic ki trao déi ion duge . Ching 101 da chon gid tri pH cho
dung dich hap phu biang 3,5, cho dung dich giai hap phu bang 7.5
Trong didu kién Ay qud trinh phan chia t6t va n dinh . Ching toi
da kiém tra gid (11 pH & cde phan doan gidi hdp phu . Két qua pH
dao dong tir 2.5 dén 3,2 . Tai dinh pic, ¢ d6 ndng o dat hiém 16n

thi gid tri pH gin bing 2.2 . Day ciing 1a mdt d&u hiéu xédc dinh
cdc dinh cua dudng cong rira gidi dat hiém . Tém lai , nhim muc
dich tach Terbium & Dysprosium t6t nhat , ching 161 chon gid tri
pH clia dung dich hap phu I& 3,5 va cta dung dich giadi hap phu la
7,5 . Dung axit phormic dé diéu chinh gid tri pH dé

d/ Chat lam cham :

Chat Jam cham dugce st dung trong nghién cu ndy bao gdm
Cut2 [ 7Zn+2 | Cot . Tal ca cic didu kién déu giit nguyén ,
ching (6i 14n lugt thay déi cdc chat 1am cham véi timg chu trinh
tich . K& qua duge trinh by & Bang 1, cho thily sit dung Cu+2 |
chat lam cham cho két qua hiéu suat thu héi san phdm cao . Trong
truomg hop ndy phd cha Yitrium chi phit mot phdn nhd phd cia
Terbium & Dyspresium . Vi cie chat [am cham khic , cac phd rira
giai bi dan ra va két qua 1a mién chéng chat l1én nhau ISn , hiéu qua
tach thap va sdan pham Tb,Dy sach nhan dugc ¢ hiéu sut thu hdi
thip.

biéu dg ciing phit hop véi két qua nghién ctu duge thuc hién &
cdc phong (hi nghiém khic nhau trén the gigi . K&t luan chung 1a :
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bé phan chia phan nhém dat hi€m ning chi l1én sit dung Cut? lam
chat lam cham .

Bang 1. Anh hudmg chat tam cham dén hidu suit thu hdi san phdm
Tb, Dy ¢é dd sach > 99 %.

Chat 1am cham Hiéu suft thu hdi Tb | Hieu suét thu héi Dy
Cu*? 68 % ' 65 %
Zn*’ 54 %, 53 %
Co** 48 % ‘ 44 %

d/ Nghién ciiu t6c do chay cua dung dich hdp phu & giai hdp phu :

Toc dd chay cia dung dich hap phu & dung dich giai hap phu
¢ anh hudng dén hiéu qua dén qud trinh phan chia dat hiém .
Thudmg tinh (dc do bing don vi thé tich clia dong chay ( ml ) trén
dién tich mat cat ngang ciia ¢dt sic ki trao déi i-on ( ecm? ) & mdt
don vi thdi gian ( phit ) - day [a don vi t6c d6 thé tich : ml / cm?2.
phit . Hinh 4 biéu dién dudimg cong gidi hap phu khi téc do cia
dung dich giai bdp twong ing la: (0,1 ;0,25 ;0,5 ) ml fem.2
phut . Ta nhan thay ¢ diéu kién t6c do nhd hon 0,5 ml /em?2. phiit
thi phd cita Terbium , Dysprosium , Yitrium tdch tuong doi 16t &
toc do cang nho thi qui trinh phan chia dat hi€m cang (6t . Nhung
phai tiéu 16n nhiéu thoi gian cho mot chu trinh tich . Xét v& toan

dign nhu vy chiing 161 chon (0e d6 161 uu 0,25 ml Jem2.phdt fa
hop i .

KET LUAN
VGi két qua thuc nghiém va ludn gidi & trén |, chiing 16i da

xdc dinh  duge nhimg diéu kién t6i wu dé phan chia hdn hop
dat hi€m Terbium , Yttrium , Dysprosium nham muc dich tng
dung vao sdan xuat thir mot lwgng nhd don nguyén t6 Tb & Dy cé
dd sach 1dn hon 99 % tai phong thi nghiém . Céc diéu kién 6 wu
dé la:

- Chat lam chim : Cu+2

- Gid tr1 pH cha dung dich hap phu : 3,5

- Gid tri pH cha dung dich giai hap phuy : 7,5

- T6c do chay cia dung dich hip phy , dung dich giai hap
phula: 0,25 ml / em?. phiit .

- Nong do dat hiém trong dung dich hip phu : 0,05 M
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Phong VAt lieu Vo6 co di cung cdp nguyén lieu ban dduTb, Dy
c6 khoi lugng va thanh phan nhu sau:

1. 40 gam nguyén liéu Tb véi ham lugng Tb - 95,2 % va céc tap
chat dat hiém khic Dy, Ho, Y, Er c¢é ham luong tvong dng la 1,2 %;
0,5 %; 2,8 %; 0,3 %. _

2. 180 gam nguyén liéu Dy véi ham lugng Dy - 96,4 % va cic
tap chat dat hi€ém khic Ho, Y, Er c6 ham lugng tuong tng 1a 0,4 %;
3,0 %; 0,2 %. '

Phong Vat liéu Tinh khi€t sir dung hé sic ki trao déi ion va vdi-
nhitng di€u kién 6i uu xdc dinh & trén, di san xudt thuc nghiém
dige 30 gam oxit Terbium va 150 gam oxit dysprosium cé do sach
i6n hon 99 %.

Phong Vat liéu Tinh  khi€t xin chan thianh cam on
PGS. TS. Luu Minh Dai - Chu nhiém dé tai va cdc dong nghiép khac
dii gidp dF chiing 16i ¢6 hicu qua dé hoan thinh coéng trinh nay.
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. NHONG VAN bE CHUNG

Ngity nay con ngudi d3 nhan thic duge réng sy thay ddi khi hau
an ciu 1a do cdc hoat dong kinh (& chia chinh minh gay ra, vi du nhu;
hozjl dong dé tao ra nidng lugng ndéi chung nhu nhi¢t va di¢n, hoat dong
cua cdc phuong tién giao thong thai ra CO, NOy va HC (hidrocacbon chay
khong hét), cdc hoat dong nodng nghicp nhu U phin hodc sy phan huy cia
chdt thai nong nghi¢p phat sinh ra lugng CH, ddng k& va thodt ra tir cdc
qud trinh khai thic than da va ddu mo...va cdc loai khi khdc., Tt ca céc
loai khi trén duge phét tan vio khi quyén, tao thanh khi nha kinh lam trdi
ddt nong 1¢n va thay déi khi hau toadn cdu (xem hinh [).

Tir hinh | thdy riing, 6 nhidin khong khi khong nhiing lam thay ddi
khi hau todn cu ma con lam 0 nhiém ca dat va nudc.

Ngoai ra cdc Joai khi tén 1a khi doc hai anh hudng true iép dén siie
khot con ngudi mot cdch déng ké. DE giam thi€u cic loai khi d6 hién nay
ngudi ta ding phuong phdp xtr 1y béng xtc tde khi thai. Khi thai duge xir
Iy bing xdc tdc s& cho khi sach d6 1a CO2 va hoi nudc, khong anh hudog
dén stic kho¢ con ngudi va it gay ra hi¢u tng nha kinh.

O cic nude phét wién, trén 70% ngudn gay 0 nhiém khong khi cha
y&u 1a khi thai ¢ 10, gom 3 thanh phdn cha y&u, dé 1a : CO, NO_, HC (nhi¢n
licu du va khoi) /1/. Thi¢t 1ap thicl bi lam sach ¢0 xidce tac va hoan thi¢n
chiing 12 phuong phdp ¢ hiéu qua 1am gidn sttc ¢ nhiém /2/, do d6 nhu
cdu autocatalyst xdc tdc khi thai 0 10 ngay mot tang /3,4/. C6 rat nhicu
Patent néi vé cong nghe ché tao autocatalyst /5/, ma phén lén cho thdy
ring autocatalyst chia dat hi¢m c6 nhiéu tinh ch&ft mong mudn nhu: bén
hod, khong bi anh hudng cha chi (Pb) trong xing), bén nhidt, do hoat tinh
bé mith cao va dic bict gid thanh ha so vdi xdc tde chita kim loai quy
hi¢m. Do nhiing vu diém trén mi autocatalyst chita. dat hidm ngdy mdt
duge quan 1dm nghién ctiu hoan thién /6,1 1/.

Cin phai nhan manh ring, autocatalyst chida dat hi¢m co cong thic
hod hoe LnMO,, két tinh & dang Perovskite, hodc thanh phén kidu K,NJF;
két tinh & dang Spincl, trong d6 La - dat hiém, M - kim loai chuyén Gép,
hoiic dung dich rdn én ca sé clia ching, vi dl_lLn,‘_‘KxM,_yl\/l'_v()_‘, rong do
M - kim foai kiém thd hodic mot kim loai chuyén 1iép khdc /6/. Ngoai ra



i Changes in the
. Hydrolegical Cycle

Schematic view of
components of the
global climate
system, some of their
processes and
interactions, and
some aspects that can
cause climate change

Hinh 1. Hinh inh vé thanh phan clia hé thong khi hau toan ciu vi su
tuong tic giira chang lam bién déi khi hau '



ho hop chét ndy c¢On ¢6 tinh din di¢n (St nén con duge dung vio cic linh
vic khidc nhu ché tao sennor hodfic 1am dién cye va nhicu cong dung khic

/1,8/.

3 nudc ta ¢6 it Jugng va ching loai d4t hiém ddi dio, ngoai ra doi
ngii cdn bo nghién ctu cong nght da dat duge tiinh do cao va da dang /7/
nén nghién citu ché tao autocalalyst ¢6 § nghia kinh (& - x@ hoi rdl 1dn.
Ngoai ra thco Trung tdm thong tin ddt hiém M§ con cho bifl ty trong
thuong mai ¢ha oxide dat hicms chi€m 44% trong-vi¢e che tao xic e khi
thai 0 10 trong nam 1996 /9/. Do d6, ta th&y ring hudng phét trién ché o
autocatalyst chifa d4t hiém Ia ding didn va cdn thiét. Ngoai ra do dic trung
ky thuat cta loai xic tdc nay 1a bén héa, bén nhiét cao do dé ¢6 thé lng
dung 101 trong viéc gidm thiéu 6 nhiém khi thai cha qué trinh d6t hitu co,
nhv xir 1y ki thai 10 thic¢u rdc y (€ va rdc sinh hoat né6i chung.

Tir thap ky 70 trd lai day nhin chung kinh & thé gidi tang cao, dong
thoi xudt hi¢n nhiéu khu do thi méi @p trung mat_ d¢ dan cao, clng cic
thanh phd I6n khong ngimng duge md rong kém theo xudl hién nhiéu chét
thai ran cdn duge x{r 1§, diic bict 1a chdl thai bénh vien (y (&), X 1y chat
thai y t& chu y¢u [a thi¢u d6t. Qud uinh thiéu dot phai tién hanh & nhidt 4
cao trén 1000°C 1 hél stc 10n kém dé wénh sy lang phf dioxin, ngodi ra
nhu & Nhat Ban dé€ xir 1§ rdc sinh hoat ngodi cong nghé chon 1ap (hi cong
nght thiéu huy rdc ciling duge dp dung rong rdi, vi du, chi riéng & thinh
phd OSACA di ¢6 16i 10 nha mdy dot rde, Ui trong ric duge thiéu huy
chi¢m 79,1%. Nhiing nudc d4t chat ngudi dong nhu & nudc ta, v cu (hé 13
{ cdc tinh dong bing Bic Bo va cic thanh phd Idn nhu Ha Noi, thinh phd
Ho Chi Minh, Hai Phong, DA Ning... wong lai khong xa ciing s€ 4p dung
cong ngh¢ thi¢u d6t, nhdt 13 cdc thanh phin rdc khé phan huy (Wi nilon).
‘Trong cdc ruong hdp doL rdc, khong tdanh khoi phat thai vio khong khi
cde loai dioxin va cde khi dgc hai nhu CO, NO,. P& xit 1y céc loai khi nay,
bién chiing thanh khi khong ddc hai nhu C02, N2 va hoi nudc, chi ¢ (hé
dung phuong phap xdce tde la hitu hi¢u nhat. Vi du, phuong phip hap phu
biang than hoat tinh ding nhiéu rong x{ 1§ khi va mui cling rat hicu qua,
nhung chi 13 tGe thdi vi va licu chéng nd, sau dé vin dé giai hap phu mot
ldn nita lai giai phéng nguoc cde khif dge hai dé ra mot lan nifa, do dé xu
Iy khi bing xdc tdc 1a wiét dé nhdt. Ma khdc, xir 1y bing xdc (dc cho phép

giam nhi¢t d9 d6t rdc dédng ké, (i€l kiem duge ning lugng va gidm gia -

thanh thi¢t bi vi khong cin diing cic vat lidéu chiu lira cao cap.

3



Nhiing nghién ctru cong ngh¢ ché tao va tinh chél chét cia xic tac
khi thai chira dat hi€m cua ching 101 /6,8/ chua cho phép dua k&t qua nay
vio ing dung cu thé hoic san xudl dai 13, mudn thuc hiéa duge muc ticu
nay cin c6 nhiing nghién cidu 1iép theo vé vide ning cao chal lugng va thir
nghiém doi hoi phdi 0n nhidu hoi gian va cong stc dé khéng dinh di
tho va tinh én djnh v¢ tinh chét cla san phdm xic téc va bd loe khi thai
theo thoi gian. Xudt phét tir muc dich dé, dé tai nghién ctu ndy sé ua I
cho cau hoi licu dua xdce tdc chira ddt hi€m voi cong nghé trong phong (hi
nghi¢m ¢6 thd phét widn dé sin xudl thanh thuong phdm duge khong 7.
Do d6 dé tai kéo dai trong 3 nam d€ thyuc hi¢n nhitng muc tieu chinh y&u
nhdt vé kha nang ting dung cia loai san phdm ndy trong cudc séng.

1. TIRU CHUAN PHAT THAI KHi THAL O TO CcUA MOT SO QUGC GIA
VA KIIU VUC TREN THE GIOL

Nhur da néi & uén 6 nhiém khi quyén phén 16n do khi thai 0 10 gay
ra ¢ cdc nudc phat wién 1a 70% trén tdng s6 cdc nganh cong nghiép khic
cong lai ké ca ngémh ning lugng. Do d6 han ché phat thai khi doc hai do o
(O gay ra 1a bai todn khong nhiing duge cde nude phdt tién ma ngay ca
cde nude dang phat tién ciing dic bi¢l quan tam. § Viét Nam ta trong ti€n
trinh hoi nhap khu vye va qudc & roi ciing s€ xay ra hién tugng phdt (hai
qud tai cua cdc phuong tién tham gia giao (hdng cla cdc phuong tién tham
gia giao (hong clia dong cu dét trong néu khong ¢o gidi phdp ngay tir ddu.
Dic rit duge nhitng bai hoc kinh nghiém cla cdc nude di uude 1 didu
ddng quan tam.

Sau day ching 101 li¢t k¢ quy dinh vé tiéu chudn phdt thai khi thai o
10 cha mot sO nude va khu vuc /12/.

Bdng 1. Tiéu chudn phdt thdi ¢ My (glkm)

Nam CO HC NO,
1960 84.0 10.6 4.1
1970 - 1974 39.0 41 4
1975 - 1980 70 1.5 3.1
1981 3.4 0.4 1.0
1984 0.25 025  0.62

Thdy riing (¢ do giam thidu khi thai doc hai & M§ khd cao, su giam
doi vgi CO hang tram !dn ¢dn d6i v6i HC (nhién licu du) va NO_ I3 hang



chuc 14n trong vong hon hai thap nién. & Tay au (EU), ndm 1985 cdc Bo
tudng moi rudng nhém hop va dé ra tiéu chudn phdt thai cho khu vuc
nay (bang 2).

Bdng 2: Tiéu chudn phdt thdi ¢ EU, Nhdt va Thuy dién

Nude Nim CcO HC NOy
EU 1985 10-35( 26-82| 1-14
Nhat | 1975 21| - 075] 19
" Thuy dién 1983 242 21 19
Thuy dién 1989 0.25 025 0.2

Thé&y ring & Chau Au, Thuy dién 13 nudc tién phong va dat tidu
chuin phat thai cha My. Con & cdc nudc dang phal trién, vi du nhu Trung
Qudc, ¢b nhiing tiéu chudn ricng (xem bang 3).

Bdng 3: Tiéu chudn phdt thdi ¢ Trung qudc (1988)

Dang 0 10 CO HC
0 10 mdi 5 2500
O 16 dang ding | 6 3000
O (6 nhap khdu 45 1000

Tuy th¢ & Trung qudc tinh hinh dd ddi khdc, gdn day theo tin cia
dai truyén hinh Trung vong Vict Nam (phat hanh vio cudi (hdng 4, ddu
thdang 5 - 1998) va theo Bao "Tin tic budi chiéu" ngay 14/4/1998 cho biét
tai Bic Kinh 4l c¢d cdc xe nhd nhiéu khéi khong duge luu hanh va céc xe
déu phai ldp xdc tdc khi thai.

O Vi¢t Nam ta cling véi chién luge ngi dia hod dan céc linh kién va

chi ti€l ctia cOng nghiép 0 1O viéc nghién ciu ché tao aulocatalyst trong
nudc s€ hita hen Gng dung rong rai.



1IL. VAI NET VE XUC TAC BA CHUC NANG - AUTOCATALYST VA CO
CHE LAM VIfC.

Trong phén ndy ching (6i mudn duva ra khdi niém (dinh nghia) uén
cu sO tdng hyp tai licu nude ngoai dé viét hod va thong nhal danh tir vé
loai xic t4¢ nay bang tiéng Vict. |

Néu n6i vé xic tdc khong thoi thi ¢ nghia 12 xdc tic gy chi déng
vai (rd xic (ién cho mot qud trinh duy nhdt nao ddy vi du nhu quéd trinh
(6ng hop amoniac /13/ d& 1am phan bén va ché tao axide Nitric v.v... DGi
vdi viéc 1am gidm thiéu khi doc hai &5 Gng xa 6 (0 (xe mdy) thi xiic tdc bit
bugc déng thdi phai xdc ti€n ba qud trinh d6 1a : O0xy hod nhicn li¢u du
HC va CO biing céc phan tng:

HC + 0, - CO, + H,0, (1) |
CO+0,-CO,+H,0, @
Va khit NO,, biing phén tng: |
NO, + HC (CO) > N, +CO, (3)

Ba phan dndg (1), (2), (3) la ba phan dng dic trung cho qua trinh
lam giam thiéu khi doc hai & Sng xa 6 10, nhd c6 xdc tac dit trong dé nén
ngudi ta goi 1& xic tdc ba chifc nang va lai dic U'L}ng cho 0 10 nén goi la
autocatalyst, hodc la xtic tdc khi thai 0 t0. Tuy th€ ba phan Gng wén 13 ba
phan tng rit gon. Trong thuce (& co chd lam viee cha cde phan dng (1), 2),
v (3) trén bé mat autocatalyst rét phic tap /11 - 15/. Chi biét ring ddi vdi
bt ky mdt xic tdc ba chiic ning nao ciing déu lam viéc ¢ hai ving Oxy
hod va ving khir phu thudc va hé s6 nap o (hé sO du lugng khong khi)
trong hon hgp n6. He 56 (0i uu cho ¢d oxy hod va khir 13 0,99 < o < |
(xem H4y [1], [2]. Cdc xc mdi xudl xudng hitn nay cé hd¢ thdng didu
khién y£dong gas va khi, luon luon diéu khién he s6 nap o 1am viéc & vi
uf nhu trén. '

Bo loc khi thai 6 10 bing xic tdc hién nay duge xem nhu 1a mot b
phan khong thé thidu duge cla mot chide xe hign dai. Vice bd i lap rdp
bo phan nay duge 1ip dudi gdm xe, phdn sau ngay dong cu dé loi dung
nhiét a cla mdy lam ting hi¢u sudl loc tic 12 hi¢u suét chuyén ddi cta
phan dag chiy (xem H.2).
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Hinh 3. So do lam viéc ciaa xic tdc ba chite ndng

Trén so d0 Hinh 3, thdy ring autocatalyst 12 xtc tic Oxy hod khu.
Vai trd cha vat li¢u xic tdc nhu 13 "kho" dy it oxy d& didu hoa 1y 1¢ gitta
nhién licu va khong khi véi o = 1 1a 14,6 theo tong lugng. NO thuce hién
mOt chu trinh nhay cam 1a nha oxy khi phan dng thi€u oxy (qué trinh khir
thira nhién li¢u) va thu 0xy khi phan ting thira 0xy (qud trinh 0xy hoa-
thiu nhién li¢u). Va do d6 cdc hgp chdl chida dat hiém két hyp vdi céc
kim loai chuyén 1i€p c6 tinh chét thing gidng hod trj nhu Mn, Cu, Co,...
kél tinh & dang perovskite 12 rdt thich hgp d€ ché 1ao autocatalyst. Nhiing
chdt ¢é tinh chdl xiic tdc oxy hod - khir trong phan iing chdy nhién lidu
mdi day /5, 21, 22/ da dat vi uf CeO, vao vi trf canh tranh clia loai vat lidu
xlc lac ndy, vi kha nang bin ddi hod ui Ce*™ va Ce** Ia thuan nghich
trong moi trudng cla hdén hygp nhién licu - oxy. Do d6 kha ning cho va
nhan Oxy xay ra mot cdch dong bd v6i chu trinh phan dng chdy nhién
licu cha dong co dot trong. Tuy the skt dung CeO2 d€ ché (ao xdc tdc gap
kho khan, vi tao ching & dang dic compact - monolith 13 khé khan hon
cdc hgp chét khdc.



1V, XU LY KHi THAL CAC NGUON bOT RAC Y TE

Ric duge dot nhidu khi gay ra nguy hiém vi trong dé <6 thé phdt (hai
mot lugng dioxin Ui cdc bao bi, tii géi lam béng nhua téng hgp, plastic.
Phdn 16n cdu trdc ciia Dioxins 13 hai mach vong dang Benzen chia Clorine
d6i xuing qua lién két cta hai nguyén tit oxy va mt oxy (Furan) c6 thé phén
giai duge thanh CO7 va HCI lam tigt tieu ddc (6 cua Dioxin va Furan, Co
nhiéu phuong phap dé giam thiéu mic do phat thai dioxins trong d6 cho
thay phuong phip xUr Iy khi thai bing xic tic 12 hiéu qua nhét. Theo thong

bdo m&i nhét, ding xidc tdc cha cdc kim loai quy hi€m dé xi 1y khi thai cé

thé gidm thiéu dugc 99% dioxins (Tap chi: New Technology of Japan,
10/1997). Trén hinh 4 cho thiy cdu tric va nguyén Iy giam thiéu dioxins

cia céc tdc gia Nhgt Ban. Ti y ring budng xa 1y c6 xic tdc 1d hitu higy

nhdt, d& thyc thi va triét dé nhét, Sau day Ia cdc nguyen 1§ d6t réc.

— - 77 7 NGUYRNLY BOT RAC.

Viéc thiéu réc phii bio dam cdc nguyén (ic 1a khong gay ra mbi, khong

géy khéi va cdc khi 6 nhiém nhu (NO,, CO, NH, v.v...) ra viing phy can.

Vay nguyén nhan ndo di gdy ra mui, khéi va khi 6 nhiém trong qud
trinh d61? Nhin chung ric cdc chat hitu co - plastic (polymer) dugc cu lao
tit mach cfia Cacbuahydro (HC) trong qué trinh chdy hoan toan (phan ing
vai 0xy) s€ ao ra chii yéu la khi sach, khi khong gay téc hai cho sitc khoé

con ngudi 13 C0,, hoi nude (H,0) va N,, ngodi ra con ¢6 ca HCl, S0, v.v...
nhung khong dédng ké. .

Phan @ng chdy co ban duge biéu dién theo phuong trinh sau :
HC(CLN,S.P,Ca) + 0,~ CaC0, + C0; + H,0 + NO, + S0, + HCl + p,0,... (7)
cé thé thai ra lugng dioxins nho.

Sin phdm ctia phan Gng (7) qua 14 phic tap, tuy th€ thanh phédn SOx,
HCL,P,0, 1a khong ddng ké. Do viy phén tng chay hoan toan nén cé lhé

gian uéc nhu sau :
Nhiét dd cao
HC(N) +0, —» C0,+ H,0 + NO, (8)

Y
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Trong phan tng (8) thanh phdn doc hai 1A NO,, do d6 phai tim céch han ché '

NOx hodc bién chiing thanh Nito uy do :
Xic tdc

NOx + chat khir (HC, C0) > N, + C0, +Hy0 (9)
Mot ldn nifa ta ¢6 thanh phdn sin phdm chéy lai Ia cée khi “sach”.
Tuy (hé& phdn dng co ban (9) rong diéu kién thye 1€ khiong bao giv thue
hién duqa vi su truyén nhi¢t hay phan bd nhiét va oxy rong mdt khdi lugng
I6n rdc 13 khong déng déu, ¢6 nui rat thap va do vay nén san phdm cha phin
ting c6 thé nhu sau ;

HC(N)+0,— (.'U + C (khoi) + @ (mach vong) + HC (inach ngin)

+ CO, + H,0 + NO, +.. (10)

Phan tag (10) 1a phan dng ddc trung cho mdt qud mnh do6t réc thong
thudng va gy ra nhiéu khi thai o nhidm.

Theo cong nghé Nhat Ban dé giam bat ki thai 6 nhi€m ma khong

cdn A6t & nhiét d(f) rdt cao (21200°C) ngudi ta st dung xic tdc va pllan ung :

c6 thé biéu di&n bang phuong winh sau :
N xic lic _
HC—)+0, — ” C0,+ HCl + N, + H,0 B (1)
cl

RO um&, phin dng (11) 1 phin dng hoan llm.n nhdl wong qud winh
dot rdc va réc bénh phdm, d¢ ticu duge rdc ma klu‘)ng 24y 0 nhiém moi

trudng do khi thai cha phan dng. Trong trudng hgp nay c6 thé néi khi (hai
da dugce xu 1y, lugng HCI & day khong ddng ké.

Xic téc bén nhi¢t chida kim loai quy hiém ngdy nay duge diing rdng
rdi d& xir 19 khi thai clia cdc qud tinh chdy hitu co (nhu xang, ddu, gas, khi
than v.v...) dac biét 12 khi thdi 0 6. Lugng khi 6 nhiém do 0 10 gay ra
chi€m ty trong xap xi 70% lugng khi thai dgc hai cha (4L ca cdc nganh cong

nghiép cong lai. Qua dé thdy n‘mb, xudc ldc ngady nay déng vai trd dic biét
quan trong trong viéc gidm thidu lugng khi pay 6 nhidm moi trudmg. C6 rét
nhidu phuong ché€ tao xic tac bdn nhiét, nhung ré tién va phd hgp & Viét
Nam hon c3, (& xiic tdc dua wén nén d4t hi€m. Nhiéu Palent clia My cong
bo vé loai xdc tdc ndy, vd da duge cdce hiing ndi ti€ng nhu Ford Motors,
General Motors, Mitsubishi, Mavda v.v... sit dung, & nudc ta uilr lugng dat
hiém va cong nghé ché tao, 1am sach dat hiém nhu Lantan, Cerium, Yttrium
v.v... va kim loai hiém nhu Cu, Mn, Cr, Ni v. v...sir dung, déu dat trinh d¢
cao cho phép chi dong ché 1ao xiic tde bén nhi¢t thudn lgi. Do vay, vigée xu
ly khi thai wén quy mo6 rong I1a hicn thuc va md ra hudng cha dong trong
linh vuc nay.

Al



Cong ngh¢ xir 1y khi thai ndi chung 1a Cong ngh¢ "cudi nguon”-

Technology of the end of the pipe theo dinh aghta cGa co quan méi truong

th€ gi¢i UNEP, do vay viéc bo tri hé thong budng phian tng c6 xiic tic mot

cich phit hgp 1a rat c6 y nghia trong viéc nang cao hiéu qua xir 1y khi thai
cba thi€t bi nity. Trén hinh 5 13 s¢ d6 bO tri siip x€p budng xit ly khi thii co

xuc tdc ndm sau dudi 16 sau hé théng loc bui,

Khi sach

Xiic tdc

Hinh5. MO hinh 1o dot rac (theo dé xuit)

I -Lod6t2 cip 3 - Bo xir Iy khi thai c6 xric tic
2-Locbui  4-Ong khéi



V. QUY TRINH CONG NGHE CHE TAO XUC TAC KHi THAL

Quy trinh céng nghé ché tao xiic tic khi thai chiing t6i 4p dung trong
dé tai nay la cong nghé¢ gém. Vit lieu xiic tic vira dong vai tro cla chét
mang, vira la ca vai trd hoat tinh bé mat. Diéu nay cho phép nang cao tudi
tho clta x(c tic cé thé néi la mii mii, n€u khong c¢6 hién tugng qua nhiét

lam cho xiic tic bi néng chay, hodc bi bay hoi trong qua trinh hoat dfng.

Thyc t€ hai khi ndng x&u nhat vira ké trén dugc khéng ché, vi trong bubng =

xic tac bing cic gidi phdp k§ thuat théng thudng ta c6 thé giit khéng cho
nhiét dé vugt qua kha ning cho phép va luén duy tri & nhiét do 1am viéc kha
di nhat. Quy trinh céng nghé ché tao dugc théng qua 6 budc co ban. Riéng
budce thi 2 nghién tron hgp chit ban diu, ching t6i sit dung céng nghé Sol -
gel dugc tién hanh trong cdc bé tao gel - huyén phu, dé vat lieu téng hop &
nhiét d¢ thdp va bao dam tinh déng nh4t va dé min cua hat [am ting hoat
tinh clia xic tdc. Nhu vay véi cong nghé téng hgp Sol - gel va xiic tic khong
chiia chit mang, bao dam cho tudi tho 1am viéc ciia xdc tdc Jau dai va hoat
tinh cta xic tdc cao vi kich thude hat bé lam ting dién tich bé mit clia

xlc tac.

Ap dung quy trinh cong nghé nay 1a khau quan trong bac nhdt trong

ndi dung dang ky dé tai Ia hoan thién céng nghe va nang cao chit lugng xiic

tic, gidn ti€p nang cao chat lugng cha thiét bi loc khi thii ma chi yéu lakha

ndng ning cao tudi tho clia xic tdc khi thai. Sit dung cong nghé téng hop xiic
tic bang cong nghé¢ Sol - gel déng (héi 12 nang cao chit lugng clia xiic tdc,.
nhd cé cong nghé nay viéc ché tao vat litu duge dong déu va c6 cd hat kich
thude bé han phuong phip tdng hop tryc tiép va ciing cé thé tdng hop dugce

mé 1én, dp dung cho san xudt dai tra sau nay.

13



HOP CHAT BAN PAU

Y

NGHIEN TRON

Y

NUNG TONG HOP

NGHIEN

Y

EP DINH HINH

|

THIEU KET

Hinh 6: Sag db quy trinh cdéng nghé ché tao xtc tac khi thai



VI. NGHIEN CUU CHEf TAO XUC TAC KHI THAI PA THANH PHAN CHUA
PONG THOI LA VA CE

1. Muc dich, ¥ nghia.

Muc dich va ¥ nghia clia nghién citu ché tao xic tic khi thai da thinh .
phin cha d6ng thoi. La v Ce khong nim ngoii muc tiéu ciia dé tii 1a ning
cao chit lugng xiic tc. Mit khac nh¢ sl dung cic nguyén 3 dat hi€m ré tién
va ¢6 trit lugng 16n nhu Cerium va Lantarmun 13 mot lgi the€ 16n vé gid ca va
chii dong trong nguyén vat liéu. Trong mét s& Ién cic patent di dang ky tai
M§ va chau Au vé& xdc tdc khi thai ba chirc ning ¢ cdu tric phic tap, nhu di
néu ¢ phin md ddu trong bdo cdo nay, thi cdu tidc Perovskite 12 ¢6 s6 ligng
Patent ding k¥ nhiéu nhédt. Cac hgp chat LnMO, (trong dé Ln - nguyén t8
ddt hi€m, M - kim loai chuyén ti€p) hoic cac dung dich rén clia chiing nhu
Ln. KM, M’,0,, két tinh & dang Perovkite 1a mgt cdu tric 1ap phudng
don gian va da duge nghién citu rat k§ & nhiéu gée do khic nhau. Do d6 viéc
nhjn bi€t va dong nhdt hod clu tric tuong doi dé dang, gilp cho cdc nha

khoa hgc va cdc nha ch€ tao khong gap khé khin trong viée ddnh gid quy

trinh ché tao. Viée chon lua cdc kim loai chuyén ti€p M, M’ hodc kim loai

kiém thé K ciing déng vai trd khéng nhé trong thanh ééng ctia dé tai. Nhiing
kim loai chuyén ti€p hay sit dung trong linh vyc xiic tic Ia Ti, Co, Cr, Mn,
Cu, Fe, Ni, Mo v.v... tuy th¢ Co,.Cr, Ni, Mo la nhiing kim loai dét tién khé
ki€m.

Trong cong trinh nay chiing tdi chen Mn, Cu, La va Ce la cdc kim loai
dé 1am d6i tugng nghién ctiu ché tao vi céc hop chat chita Mn, Cu (13 thanh
phdn kim loai chuyén tiép) va cdc hgp chét chia La va Ce (thanh phin ctia
nguyeén to dat hi€m) ré tién, d& ki€m. Theo s6 lieu clia cdc Patent da ding ky
thi cdc chi s8 xdc tdc 6 xy hod khit cdc qua trinh chdy nhién liéu la rat tot,
hi¢u sufit chuyén hod CO, HC (nhién liéu du) va NO_ 1A rat cao, ddp ting
duge céc chi tieu moi ti'Lr(‘m‘g clia M§ va cdc nuée Tay Au ciing nhur ciia th’jl

Ban. _
'Y



Trong cdng trinh nay véi muc dich hoan thién va ning cao chdt lugng
san phdm va gidm gid thanh xdc tdc, ching toi ti€n hanh nghién cu tinh
luong tic g.i[‘ra CeO, - CE LaMny; - Cu,y 0O, - LCM 1a hai loai xtic tic kha di
di dang ky Patent va dugc chiing t61 nghién ciiu riéng 18 kha k§ lugng [5 -9,
15, 18, 21, 22]. Bdi v6i CeO, - 1é ti€n nhung khé ché tao & dang compact,
con LCM dét hon, phiic tap hon nhung lai d& ch€ tac & dang Compact d€ lao
ra cac monolith, thil@l‘l lgi cho viée (ing dung trong céc thi€t bi xir 1y khi thai,

nhu bo loc khi thai 0 t6, xe mdy va xir 1§ khf thai 10 dot ric y té&.

2. Phuong phap nghién ciu ché tao.

Phuong phap tao mu bang cong nghé Sol-gel, cic miu duge can theo o

hgp thic. DBong nhit hod miu sir dung phuong phap nhiém xa Ronghen trén
mdy SIEMENS - D5000 ctia CHLB Diic véi biic xa la CuK,. Hing s mang
dugc tinh todn bang phuong phdp Nelson - Riley [19] ngoai suy theo cong

thic :

a=f{l/2(cc?519 + COSIBJ}, trong dé6 9 - 1A géc nhi€u xa. Cdc quy trinh
sin@ 0

nung va thieéu ket dya trén két qua nghién ctu DTA, ghi trén may phan tich
nhi¢t cta hiing Shimadzn - Nhit Bin. Viéc l‘lghiéll ctiu ché a0 hdn hgp xic
tic CE - LCM tién hanh theo hai phuong phip : -phuong phip tao miu
thay the¢ va phuong phap tron theo ty 1& xem xét kha nang tao dung dich rin

cua chiing, sau day la két qua nghién cu.
a. Két qua ché tao xic tiac bing phuong phap thé.

Trong phin nay ching toi nghién ctu kha niang ché& tao hdén hop xic
tic khi thai 3 chic ning LaCu,s Mn, 0, - (LCM) va CeO, - (CE) bing
phuong phép thay th€ La bing Ce trong LCM dé€ giam gid thanh va ting hoat

tinh xdtc tac.
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Kha nang thay th€ ctia Ce vio vi tri clia La trong LCM theo quan diém
clta HoldShmidt [17] vé kich thudc nguyeén it 1& c¢é thé duge vi La va Ce

cing & trong ho Lantanide. Matkhdc, theo quan diém cu tric cua

Hume-Roseri [20] thi diéu kién kich thuéce 12 chua di vi cfu tidc cia CE ta
LCM Ilai khéic nhau. Do dd, céng trinh nay sé rat 1§ thi trén ca hai phucmg

dién - khoa hoc va  cong nghé tng dung.

Pé t6ng hgp miu do dac da sl dung phuong phip Sol - gel, sau khi tao
gel (huyén ph) cla cdc hgp chit ban ddu, hén hgp duge sdy kho va nung cd
700°C nghién, ép va thieu két mot 1dn nita & 1000°C trong 3 givy d€ ddng déu
hod thanh phin. Cic miu dugc ché tao theo thanh phin duge du kién nhu
sau: La, . x(}a}CLIO_:.,M110_-5035 véi x =0; 0,2; 0,4; 0,6; 0,8 va 1, dugc ky higu tu
P, dén P, va cic miu P, - (CeMn), 0, va Py- (CeCu), ;O

- Gie miu tir P, dén P, sau khi nung éng hop vi déng déu héa cé miw hich doi
tit xanh Ida-den dé&n den (mdu P, ¢6 miu den hoin toian). Cie mdu duge ghi pho
Ronghen véi gée nhidu xa 20 tir 20° dén 80, G vaing gée nhidu xg ndty ta ed (h¢ th
nhan todn bo cic pic phé dic trumg cho g cdu (rtic tinh thd A7 Sau khi quan st
vit phan loai k¥ ciing cidc mdu, ching 10i thly ¢é 3 dang giin dd nhidu xg dic trmg
ting véi cdc mdu P, Py v Py, cic miu Py, Py, Py vit Py ¢6 hinh dnh nhidu xg gén
giong nhau v& vi trf cic pic (nhe mu Py) nhwng chi khide nhaw vé cutmg do mi thoi
(xem Hinh 7,%).
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Phén tich gian dé Rum_.,hul cdc m"iu theo Lhun;, (Oi nén bat ddu tir méu P, sau
dd den Py vi ciic miu ung gian Py, Py, Py vi Py (xem bilng 5), dua trén k&1 qua ph.]n
tich clia Py va P, dé xdc dinh pha l|‘l| \c dé dang hon, Cic thong s6 vé nhiéu xa
Ronghen clia méu P, va P, liét k& rong baig &. O day mu P, theo hinh anh cia.
nhiéu xa Ronghen trén hmh 1, ¢6 thé xem i di hinh thinh ciu wic puovwkuu hoin
hio. Vi theo quy trinh déng nhdt héa clia mot ¢fu triic mdi thi phai dya vio hing 6
mang dy doin, tim chi $6 Muller va ddng nhat hiéa lai mot 1an nita, Nhue dii chi din
[19] thi chi s6 Muller ctia miu P, hodn toan phit hop cho mang perovskile - Pm3m vai
I don vj phan tr trong 1 0 mang co s0. :
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Bdng 4. $6 liéu nhiéu xa Ronghen ciia cic mu P, va I,

Miu PIL Mau P6

90 1914 | 220 | CeCM | 10 12 1,735 | 210 | LCM

77 1,632 | 311 | CeCM | 12 60 [,587 | 211 | LCM

N’ I/, | d"A) | hkl Pha N’ VI, | A) | bkl Pha
1 100 13,124 [ 11l | CeCM | 2 13 3866 | 100 | LCM
3 40 12707 ] 200 {CcCM | 4 100 [ 2,737 | 11U | LCM
5 12} 2,510 - Cu0O 6 20 (2241 | 111 { LCM
7 8 2,329 - CuO 8 51 [ 1,939 | 200 | LCM
9
11
13

20 1,563 | 222 | CeCM [ 14 25 1,372 | 220 | LCM-

15 22 1,353 | 400 | CecCM | 16 1Y 1,292 | 221 | LCM

17 50 11,242 [ 331 | CeCM | I8 24 [,228 | 310 | LCM |

19 40 1,210 | 420 | CeCM

Tren co s& phan tich trong (r ¢é (b€ du dodn miu P, ¢6 thé hinh thanh mdt
hgp chét cé cdu triic fluorite véi mang khong gian 12 Fm3m, cic chi s6 Muller hoan
todn tudn thi theo quy tic dip tit ciia mang Fm3m, nghia Id hodn foan chin, hoiic
hoin toan [ (xem bang#) do d6 ¢é thé manh dan cho rang hgp chit mdi ¢6 cdu tric
fluorite. Pha vira mdi xdc dinh cé kha nang dng vdi cong thic hoa hoc i
Ceg.s(CuMn), s0,-(CeCM). Ngodi ra trong imdu Py con 16n ai mot pha twong doi r
nét 1A tenorite (pic 3 va 4, mdu P1), cong thie hda hoc 1a CuQ, theo cudng d@ cia
pic (tai d = 2,510 °A  vi d = 2,329 "A) (hi ham lugng clia pha ndty Ii khong ddng ké
so vOi pha CeCM. Hing s6 mang clia pha CeCM theo s6 ligu cta pidn d6 H.T va
Bang 4t a,= 5,414 °A trong khi d6 hiing s6 mang cia CeO, laa=5411"A,

Trd lai phuong trinh dé dy dodn khd nang hinh thanh cdu (ric mang
perovskite cla Goldschmidt 13); Ry, + Ry = Iﬁ(RM:v + Ry trong d6 Ry, - Biin
kfnh ion kim logi héa tri 2+, R, - bin kinh cia anion oxy, Ry, - bin kinh ion kim
loai héa tri 4+ v t 1A he s& twang thich. D& hinh thanh cdu tric perovskite, theo 1y
thuyét cia Goldschmidt thi t nim trong khodng 0,8 dén {. Vdi gid tri R(.l."*=l,02 L
duge t=0,84 vd R "=0,88, ta c6 t =1,17. RS rang Ceri hda ti 4 khong thd hinh
thanh duge cdu tric pelovqktle v két qui thye nghiém ciing da khdng, dinh diéu dg.
Do d6 sy hinh thanh pha mdéi ¢é cfu (ric dang:, fluorite 1a diang din. D xdc dinh
cong thifc hda hoc clia pha mdi, hily xem xét cdc s6 ligu nhiéu xa Ronghen cla miu
P, vd Py (Bing 6). R& rang trong trudng hop khong ¢6 Lantan thi dong thii khong 6
pha mdi ndo ¢6 cfu tric perovskite. Miit khde Cu khong thé tham gia cliing Ce tgo
thinh pha c6 cfu tric (luorite, ma chi ¢c6 Mn ciing Ce mdi ¢é thé tao thinh pha ¢6
cflu tric fluorite (xem s6 lidu miu Py, bang 6). Do dé, cong thike hda hoe cita pha
mdi c6 (hé duge viét dudi dang (CLMII).HOa -(CeCM), pha ndly két tinh & dang

fluorite. Mot diéu ddng ghi nhan & day 1a: néu xudt hi¢n Lantan trong hon hop thi’

dong thoi xudt hién pha ¢é cflu trie perovskite.

Nhw vay vdi si inh thinh mot pha ¢é efiu trie dang fluorite bén vimg khi ¢
su 16n tai cia Ce, kha niing thay (the [An nhau gitta La va Ce trong cong thic chung
(Ce,La,  )Y(CuMn), 50, la khong thé duge. Trong hdn hep ndy luon 160 tai 3 pha
CeCM, LCM va CuO (xem bang H.} v bing §).
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Bdng 5. S6 licu nhiéu xa Ronghen cua cic miu P, dén P

P2, P3N PAS| PS Pha | bkl (*%) |

N deAy 1o, o, T, i1,

I 3.865 i5 20 25 30 LCM 100+
2 3.126 100 70 40 35 CcCM | 1lle
3 2,738 80 100 100 100 LCM 110+
4 2.707 40 65 - (*)- | CeCM | 2000
5 2.519 30 25 25 25 CuO -

6 2319 35 30 28 28 CuO .

7 2.239 20 30 40 " 45 LCM P+
8 1.936 45 55 50 60 LCM | 200+
9 1.916 90 50 32 - CeCM | 2200
10 1.732 12 12 20 20 | LCM | 210+
B 1.634 80 45 30 - CeCM | 3lle
12 1.583 50 60 50 60 LCM | 211+
13 1.560 25 15 - . CeCM 222e
14 1.373 25 30 25 30 LCM | 220+
15 1.355 28 12 . - CeCM | 4000
16 12431 40 20 15 . CeCM | 331e
17 1.227 20 27 22 30 LCM | 310+
18 1.212 30 18 - - CcCM | 4200

(*) - pic bi'bié'n mat, +, o -chi s¢ hkl 1dn lugt tng véi pha LCM va CeCM

Bdng & Céic thong so nhiéu xa Ronghen ciia ciic mau P, va I,

Miu P Py
N’ d(®A) 1/1, Pha d("A) iy Pha
1 3,120 100 CeCM 3,122 10¢) CeCM ]
2 2,703 4() CeCM 2,706 40 CeCM
3 2,521 25 CuQ 1,943 90 CeCM
4 2,322 25 CuO 1,632 80 CeCM
3 1,913 95 CeCM 1,562 20 CeCM
6 1,866 15 CuO 1,353 20 CeCM
7 1,631 85 CeCM 1,242 4() CeCM
8 1,561 12 CeCM 1,210 . 2 CeCM
9 1,504 8 CuO
10 1,409 5 CuO
I1 1,376 5 CuO
12 1.353 15 CeCM
13 1,241 40 CeCM ]
14 20 CeCM

1,210
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Dua trén nhifng k&t qua di nghién ciiu phén trén, cho phép rit ra phimg k¢l
ludn sau:
- La vit Ce khong (hé thay (he cho nhau d€ tao thanh dung dich rin lién tue trong
hén hgp La, Ce,(CuMn), s0,.
- Khi khong ¢6 La (truong hop x=1) thi xudt hign pha mdi 16 nét, cé cu hric dang
fluorite, ma duge xdc dinh la hgp chdt ¢é thanh phin héa hgc wong 1y (CeMn),, ;O,.
- Trong hén hgp La, ,Ce,(CuMn), ;0,4 luon tén tai 3 pha CeCM, LCM va Cu@Q. Ba
pha trén ngoai trir CuD ¢é tinh xic tdc oxy héa manh, 2 pha con lai déu ¢é tinh xiic
tdc oxy hoa khilr rit 161, do dé vide chon thinh phén thich hgp dé chéd tao hén hgp
xtc tdc ba chife nang Ia 1t cé wrién vong.

b. Két qua nghicn ciu ché tao xic tic theo phuong phap
Pha tron.

___ Dé nghién ciu kha ning tuong tAc giita (hai cfu tir) - LCM viy CE
ching t6i chufin bj (a1 ¢ gém 11 miu vdi cdc thinh phan X, - 0% (C1); X, - 1%
Xy -3%; X, - 5%; Xs - 30%; Xe- 50%:; X5 - T0%; Xq - 95%; X - 98%; X, - 99% va
Xy - 100% (m Cac miu vai thimh phin nh trén (hr'(-ﬁ:-'tﬂ?:n déu vii ép vién, sau do
nung & 1000°C trong vong 6 tiéng.

Gian dé Ronghen cia cic min X, dén X, duge ligt ke dudi dang bidu bang
(BangF, 8 va 3), ngodi ra gidn d6 cie miu X, (1LCM- sach), X, (CIE - sach) vi hdn
50% CE duge trinhh bay nguy@n ban (xem hinh trang san). Khodng ciich miit d(A®)
g vai chi s§ Muller hk! cla CE duge tra tir cim nang, duge cung cfip bai hiing
Sicmens, con cic chi sG hkl ing vdi khoang cich mit d(A") cia LLCM khong co
(rong cfim nang tra ctin, vi day 13 hap chft mdi hoin (0dn, do d6 chiing (6i xdc dinh
hing phuong phip ngoai suy, nhi da trinh by trong [6].

Bang 7. Céc thong so vé nhiéu xa Ronghen cia cic miu (Phan nén cioa LCM) ()

Miu X, X, X, Xs

T SR IO EE U A N | 17
bkl | d (AT | Td (AY | i, [ e ANy i, | a A | i, "

Nq

1 100 38890 | 13,6 | 38867 | 145 | 3.886Y | 13,5 | 38884 | 124 | L.CM
2 10 2,7500 | 100,0 | 2,7483 | 100,0] 2,7485 | 100,0} 2,7495 | 1000[ 1.CM
3 Il 2,2453 | 20,0 | 2,2440 | 205 | 2,2441 | 19,5 | 2,2450 | 193 | LOM
2 200 1,9445 1 50,9 | 1,9433 [ 47,7 1,9435 | 51,8 | 1,9442 | 504 | LCM

5 210 | 1,7392 | 12,0 § 1,7382 1100 | 1,7383 | 11,4 | 1,7389 | 11,0 | LCM |

7 220 1,3750 25.4 1,3741 | 23,7 | 1,3742 | 263 | 1,3748 | 26,0 | 1.OM
8 221 1,2963 9.0 1,2956 { 10,0 1,256 4.2 1,2961 0.0 .UM
Y |30 | 12298 | 23,3 | 12291 | 23,0 ] 1,2292 | 23,9 | 1,2296 | 22,8 | 1M
(*) Khong ¢ pha mdi ' ' '

ZA

6 21 1,5877 | 49,5 | 15867 | 50,1 1,568 | 50,8 1 1,5874 | 49,0 | LOM |




Bang &. Ciic thong so nhiéu xa Ronghen cic mau (Phan nén cia Ce(),) (*7)

Mau TR, TR,
N, | bkl A AY ]I, A AN
O | 3024 oo 3023

20 200 | 2706 | 30 | 2,705
3] 220 1,914 | 95 1,913
4 | 31 1632 | 85 | 1632
s | 222 | 1,562 | 22 | 1,562
6 | 400 | 1,354 | 24 | 1,353
7 1 33 1242 | 55 | 1,242
8 | 420 | 1210 | 40 | 1,210

(**) Khong cd pha mai

xlﬂ Xll BN

i A T a Ay T T
007173933 00 | 323 |ioo ] i
02| 2705 {300 | 2708 | 30 | n

90 | 1913 [ 90 | 1913 | s | B

95 | 1632 | 95 | 1632 | o5 | on

2 | 1562 | 22 | 1563 | 23 | cn

23 | 1353 | 26 | 1353 | 25 | i

s4 ) 1242 0 ss | ot | oss | oen
ars | 1210 {405 ] 1211 | a0 | w

Thiy riing cic chi s6 Muller hoan todn thod min vdi quy tic "dap " ot
mang khong gian Pm 3m vai hk] batky s6 chéin hay 18, mién 13 thod mén cong Ihic:

A=y

W k4 P

Bing 9. Ciic thong sé nhiéu xa Rentghen cia cic miu trong hén hop

LLCM - CE(30% - 70% CE)

M X, X,

No d (A" /10 I’ha d (A" I/1, ha

] 3,885 10 [.CM 3,123 100 CE

2 3,124 50 CEE 5 0

3 2,749 100 LCM 2,760 3 I.CM

4 2,706 i CE 2,705 30 CE

5 2,247 12 LCM 2,256 2 LCM

6 1,946 50 LCM 1,943 3 L.CM

7 1,914 48 CIE 1,913 90 Cli -
R 1,742 10 1.CM () -3 Khong xidc dinh
9 1,632 45 CIE - 3 Khong xdc dinh
10 1,588 52 LCM - 3 Khong xéc dinh
H 1,562 10 CE 1,632 92 CE

12 1,376 I8 LCM 1,562 22 CE

13 1,354 9 CIE - 2 0

14 1,299 13 LLCM 1,353 25 CE

15 1,242 I8 CE 1,242 55 CE

16 1,230 16 1.CM 1,201 38 CR

17 1,210 12 Cl2 ]

(F**) Clara Jdnh gid duoc

2 L




véi 56 don vi phan tir trong & mang 7 = 1,13 trong Ronghen x&p xi = 7g/em’ vi hing
s3 mang a bidn thign tic 3,88A" 1&n 3,90A" tir mdu X, dén mlu X,. Qua d6 thay ring
ot phéin Ce xam nhap vdo 6 mang cia LCM tay (h€ trong pham vi thanl phin niy
(1ir 0 - 5% CI3) khong xuat hign pha mai, chimg (6 (i tao (hanh dung dich tiin 1én

cg 50 cia LCM. Cdc thong s6 nhiéu xa Ronghen cla cdc milu trén nén cia CI (X,

dén X,;, thanh phdn 95, 98, 99 va 100% CE) duge tiinh bay trén Bing8

Thay riing khu vie nity ngoai pha CE, khong ¢6 pha méi xudt hién, day ciing
chinh 1 dung djch rin trén nén ciia CE. Tuy nhién, & vimg ndy bing s0 mang a =
541IA° ciia CE hau nhir khong thay déi, k& ci cudmg d cia cdc phd nhidu xa.
Nguoc lai trong kb vye tie 30% dén 70% CE ngodi hai pha LCM vir Cl (60 tai con
xuit hien pha mdi khong xic dinh, tuy nhien sy xufit hién niy it miy nhat, Mot didu
ding lwu ¥ 13 pha CE luon Tuon 140 &1 pha LCM trong khu vie ndy (xem hinh9 ) va
hang 9). Day 1 van dé rat 1y tni, mi cd thé gidi thich duge thong qua cliu tao mang
khong gian cia hai cu (& trén xem hinh () vi (b) . Cu tric 1y tudmg, perovskite cim
LCM khé ¢6 (h€ nhét them Cerium bién déi hod tri tir 3' dén 4*, trong khi d6 cdc
nguyén 16 Mn vit Cu lai bién ddi hod ui d& dang |25] d€ dién vao vi tri Ce trong mang
CeO, khong hodn hio va ¢6 hoi i bign ddi (ir 3* 1en 4",

Bing phuong phép hidu xa Ronghen da nghién ctu cdc vimg ton tai dung
dich rin trong hé LaCug sMng 50, - CeOy, syt hinb thanh khd 1y thid. Nghién ciiu nay

ril 6 ich trong cong nghé¢ ché ao vt litu n€u mudn sir dyng La va Ce déng thii

trong ciing mdt myc dich.

?;The!l - .Scﬂl? . : . S{EMENS DSA0@. X-Ray Lﬂb.f Hatnbi 61—QU§—ZHBG 169
4 L] L] 1] T L] L] L]
g
8
@ ‘o Q.
e ©
] (110)
"
b
P 2
@ 1 ..
| ) 22.0) i
5 o Lol )
(400 D , to)
8l N ()
B R e e e immer =
25 EL: 3/ . 48 45 se 55 €9 65 78 s

C 1“\USERDATANUL [ EUNHUANNKT . RAM X1 UZBD6 (CT: 9. : : TCc
G R EaRATANE | BN mai 10 e X113 0700h (3 75 33 200y A0 TC TR 1

= - oy -
Y L iwaUd, sk LW EFIRSAS ) LU TLLRT. i - BT
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c. Két luan vé cong nghé ché tao xic tic

Trén co s¢ cha viée nghin ciu twong tac gilta La, Ce va cic thinh ___

phén khéc cia hén hgp xic téc CE va LCM, ta thdy ring trong cdi hai phuong\
phdp ch€ tao déu t6n tai 3 thanh phin CE, LCM va CuO. Ba thanh phdn nay
déu khong anh hudng dén tinh chat xdc tdc vi ban than ching 1a nhiing xiic
tic ba chiic ning, ngoai trir CuO la xic tic oxy hoa manh. N gohi ra con phat
hién dugc hop chit mdi I (CeMn),;0,) ma giita Ce va Mn lam 6n dinh hod
1in nhau (staBilizérton') trong qud trinh thiing gidng nhiét d§ cla xic tic. Cin
nhin manh ring n€u khong cé sy tén tai cing Ce thi hi c6 thé két
tinh & ba dang thu hinh a, B va y véi d6i xing & bic thdp hon, so véi.
Ce,sMng O, két tinh bén viing trong manh nén fluorite ciia Ce0,.

Vi han ché bai thi€t bi cong nghé lac hau, 10 nung nhiét d¢ chua cé,
nén trong quy trinh cOng nghé nhu & Hinh 6 chiing t6i chon LCM 1a vat liéu
nén va pha trn thém mot lugng thich hgp CeOQ,.

Trén Hinh 10, 12 gian d6 phan tich nhiét cha héﬁ hgp LCM pha
10%CE. Thiy ring trong khodng nhiét do tir 300°C dén iOOOOC khong cé
céc bién dbi hod hoc va vat 1y xay ra, khong cd thu nhiét, hoidc phét nhiét
DTA, khong c6 bié€n ddi vat chit nhu tang gidm trong lugng TGA va DTGA.
Diéu d6 cho phép ching ta yén tdm trong qua trinh ché tao, nhu thiéw két va

stt dung xiic tic trong khoang nhiét do nay.
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DITGA TGA _ DTA
mg/min mg . wv

10.00 DTGA

N ' 1#0.00

9.0q

8.00¢

TGA

po.oo

-0.50-

7.0q

0.00

-1.00- 5.00,

vkzo.oo

T | ) i i T I B
0.00 500.00 ) 1000.00
Temp[C]

File Name: CXI18HUAN.D20
{Detecior Type: Shimadzu TGA-50H
Acquisition Date: 97/10/18

Sample Name: XG

Weight: 8.550[mg]

Cell: Platinum
Atmosphere: Alir

Temp Program
Rate . Hold Temp Hold Time
[C/min} {C} [min])

10.0 900.0 0.0

Hinh10. Gidm do phan tich nhiét clia hén hop xie tic LCM- 10% CE.
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ViH- KET QUA CHE TAO CERI NHO BQ LOC KHi THAI O TO CO XUC TAC
CHUA PAT HIEM: .

Trung thanh véi muc tiéu clia dé 18 dang ky 1998 - 1999 1A ché tao
ceri nhd gém 30 b¢ xiic tic khi thai 6 t6 va thir nghiém bén co, bén hod, bén
nhiét ti€n téi hoan thién cong nghe dé dua vao ting dung thure tién.

1. Két qua ché tao monolith va b lgc khi thai 6 to (xe mdy):

Mudn ch€ tao bd loc khi thai 6 td (xe mdy) trudc hét phai tao duge
monolith - autocatalyst c6 do thodt khi ddng ké d€ khong can dong khi thodt
khi d6ng co ting tai. Chiing toi da thiét k& hai loai monilith cho 6 t6 du lich
4 banh va xe mdy tir 50cc dén 150cc véi duong kinh hiéu dung la 67%
dudng kinh cia bd loc (xe hinh 11, 12 va 13).

Cong nghé ch€ tao xdc tic tuan thu theo quy trinh cong nghé nhu di
trinh by tren Hinh 6 cdc bude chon thanh phan tuan thd nhu dda mo ta,
LCM-10%CE. Trong qué trinh ép va thién két dat 80% san phdm khong bi
nit va.

Coéng nghé tao hinh ciing dugc ti€n hanh thuln 1gi do hea chon dugc ty
1& thich hop céc chét két dinh hitu co dé sau khi thién két ¢6 do xop t6t.

Sau khi thién k&t thinh san phdm xic tdc monolith xic tdc dugc 16t

mot 16p dudi thép khong ri va cho vio vo clia bd oc sao cho khong bi anh - -

hudng cla va dap khi 6 td (xe mdy) hoat dong. Sau khi ché tao xong bd loc
hoan chinh, thiét bj xir Iy dugc Iip vio &ng x4 6 t6 v xe mdy dé chay thir
(xem hinh 12, 13). Cdc thiét bi ndy dugc ldp tir thing 6/1998 dén nay vin
hoat dong.

2, Két qua do d¢ bén co hoc vi bén am:

D6i vai xic tic dang monilith dat trong dng xa 6 t6 (xe mdy) cin phai
c6 do bén co hoc nhat dinh nhung vin bao ddm do x6p dé ting thiét dien bé
mit nén phai c6 ch& do ép va thiéu két phi hgp va bén 4m vi phan ng luén
sinh ra hoi nuéce (xe phan tng (1), (2) va (3). |

M4u sau khi thiéu két chiing t6i ngam trong nudc nhiéu ngay, sau dé
sdy kho lai ngam lip lai nhiéu 14n nhung vin khéng bi ndt, ndt, van v.v... Két
qua do do bén co hoc trén thi€t bi mdy ép hai mjt song TP - 5006 véi lyc ké&
3000N cilia Trung tdm Do ludng Tiéu chuin Quéc gia cho thiy luc nén v&
ctia ching t6i twong duong miu monolith clia Nhit trong xe Mazda (xem
bang 10 va phu luc 1). |
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Hinh L1. Ce ri bo loc khi thai 6 16 chaa xtc tie khi thai dat hiém ché tao
{ai Vién Khoa hoc Vit liéu.



Iinh 12, Xae tae Khi thai dat hiéi voi bo loe Iap dat vao 0 10 LADA
bidn 56 31A-1456

23



Hinh 13. B0 loc Khi thai ¢d xiie tde chia dat hiéi Lip dat v xe niiy
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Bang 10: Lyc nén vo (don vi do N)

Loai mdu Ky hiéu Lic nén Ndm ldy mdu
Xic tac 01 1485 1999
khi thai 02 i500 1999
o to 03 1490 2000
| 04 1488 - 2000
Xlc tac Ml 1483 1999
khi thai M2 1485 1999
xe may M3 1480 2000
M4 1490 2000

3. Két qua xdc dinh hiéu sudt ctia b xir 1y khi thai:
Hiéu sudt cha bé xir Iy khi thai dugc xdc dinh bing cdch do néng do

khi thai trude va sau b loc ¢6 autocatalyst, sg d6 do xem Hinh 14,

Mady phan tich

Khi
L 4
Bo ché& ) Khi thai
hoa khi bong cu ® | Xictac j =—
Xang a
A B loc
(a)

Hinh 14: So dg hé thong do dac danh gid hiéu sudt chuyén hod
cia b loc khi thdi 6 xic tic

Hiéu suat duge danh gid nhu sau:

Né6ng d¢ trude loc - Nbng dé sau loc

€= %o
Néng do loc trude
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Bang 11: Két qua do ndng do khi thai

CO (%V) HC PPM Nam
Trude Sau & Trude Sau & do
6,6 1,52 77 4900 1372 72 12.1999
3,08 0,76 75,4 - - - 12.2000

Nam 1999 do tai Tram ding kiém phuong tién co gigi 29-04V tién
mdy Gasetester IMR cia CHLB biic.

Nam 2000 do tai ICI - Ngoc Khdnh, mdy Gas Test: Dip Division G7
cla Italia.

Tat ca cdc may do hién nay tai Viét Nam chi do dugc ndng do cla -
CO va HC (nhién lidu du), chura cé mdy nao do duge déng thai ca CO, HC va

- NOx. Tuy thé véi ca ché€ lam viée lai o x 1, thi hiéu sudt khir NOx la cao

nhat d6ng thoi ca CO va HC.

4. Két luan vé dé tai xic tac khi thai o to:

Véi muc dich bam sdt chi tieu dd dang ky véi dé tai 1a: Hodn thién
cOng nghé va nang cao chat lugng bd loc khi thai 6 té (xe mdy), ché tao seri .
nhd va dua vao {ng dung chay thir. Dén nay di hoan thanh va ddp dng hiu
hét cdc myc tiéu dit ra. D& ning cao chat lugng bo loc khi thai ¢ xdc tic
chita d4t hi€m da tim ki€m va phan tich nhiéu i liéu dé c6 thé thyc hién tai
phong thi nghi¢m cia Vién khoa hoc vat liéu la bang cdch két hop hai xiic
tac ba chiic ning chita dat hiém LCM va CE. Tim ra dugc thanh phin va
tuong tdc gitta hai vat lieu trén, ching khong gy anh hudng xau ma cé kha
ning tang cudng hiéu dng bén hod "Stabilizator”, ngodi ra st dung triet dé
quy trinh tdng hop theo phuong phdp sol-gel 1a phuong phép cho chat lugng
xiict tdc cao va c6 thé thuc hieén duge mé 6n. Quy trinh ép va thidu két ciing
duge chii ¥, nén hiéu sudt nung miu dat 80%.

Co gz‘ing bao dam vé s6 lugng bd loc cb xiic tic 1a 30 6ng. Dua vao thir
nghi¢m trong 6 t6 (xe mdy) do d¢ bén co tir naim 1998 dén nay. Chat lugng -
hi¢u suft chuyén ho4 cla xiic téc t6t hon hdn cia xic tic ch€ tao naim 1997.

Higu sudt hién nay vin chua that cao bing ciia nuéc ngodi, vi viéc lap rap

vn chua diing vi tri ciia xtc tdc trong he théng 6ng xa ndi chung (né phai

nam sdt sau 1 thodt cha xi ling dong co), nhung hién nay xic tdc con nim

xa vi tri d6 nén nhi¢t do khong bio dam cho do chuyén hoi cao hon.
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IX- KET QUA CHE TAO XUC TAC CHUA DAT HIEM XU LY KHI THAI LO
POT RAC Y TE
Cic chét thai bénh vién véi cic thudc tinh sinh hoc, 1y hoc va hod hoc

khéc hén so véi rdc thai sinh hoat nén trong qué rinh d6t, ching bién thankh

thé hoi c6 mii khé chju vd doc hai lan téa vao khong trung & nhiét d¢ thap -

khoadng 80 - 300°C trudc khi dat diém chdy. Do dé viéc xt I loai rdc ndy rat
phic tap v& phuong dién k¥ thuat. ‘

Giai phép fxfr 1y khi thai loai nay hiéu qua nh4t 1A ding xdc tdc ba
chitc ning. Uu diémn ciia loai xdc téc 1A gitp xdc ti€n qué tinh d6t triet dé vi
khi trude khi duge thodt ra ngoai qua Sng khéi phai di qua nhiéu 16p xic tic
nén bao dim chdy triet dé va chi cho ra khf "sach” la hoi nude va CO,..Co
ch€ va nguyen ly 1am viéc ciia loai xiic tdc ndy di dugc trinh bay & phdn dau.

Can phai nhin manh rang: Cong nghé x{r 1y khi thai A c6ng nghé
"cudi ngudn". Do d6 viec bé tri sip x&p thi€t bi xic téc déng vai trd dic biét
quan trong trong viéc nang cac hiéu qua chuyén hod xit Iy khi thai tir khi doc
sang khi "sach” dé ph4t thai than thién véi méi trudng (xem Hinh 5). Chiing
toi da tug dung cong nghe nay dé xir Iy cho 15 dét rdc Camat - OX tai Nghé
An va S6c¢ Son - Ha Noi tir ddu nam 1997, dén nay viin hoat dong (6t. Tuy
th€ cAn phai hoan thién cong nghé ché tai dé nang cao hiéu qua va ting dung
rdng rii trong viéc xur 1y hki thai 10 d6t ric y t& néi chung.

1. Hoan thi¢n cong nghé ché tao Monolith:

H¢ théng xit 1y khi thai 1o dot rdc y € 1a loai thi€t bi mang tinh cong

nghiép, cé kich thude va quy mé 16n. Tinh chat va thanh phdn khi thai phic
tap hon céc loai khi thai cia dong co dét trong. Do dé ché tao monolith dbi
hoi c6 kich thudc va hinh ddng phai khdc véi monolith xdc tdc khi thai o to -
xe mdy. Hoc tap céc thigt bi xic tdc khi thii clia cdc hing nhu SIEMENS
cia Biic hay clia Nippon Shokubai Co., Ltd clia Nhat. Ching t6i di thigt k&
dé ch€ tao monolith hinh hop vudng dé cé thé sip x&p theo kich thudc 1
nho thy ¥ cha thi€t bj (theo cong sudt d6t chia 19). Kiéu mdi clia monolith
loai nay dugce trinh bay trén Hinh 15.
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Hinh 15: Monolith xic tic khi thai 10 46t ric y t€
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Céng nghé ché tao tuan thii theo quy trinh, duge mo6 ta trén Hinh 6. Dé
nang cao chét lugng sin phdm da sit dung quy trinh téng hop xiic tic bing
phuong phép Sol-gel. |

2. Két qua thit nghiém:

Hén hgp xic tic khi thaii LCM-CE dugc sit dung cho I dt rdc y &

Camat-OX clia Vién khoa hgc vat liéu ché tao @ 1am vige trén 4 nim nay
vin t6t. Loai 16 Camat - OX dét bing di¢n, nay ching t0i ch€ tao va nang
clp dem thi trongf thiét bi x{ 1y khf thai cho 1d Camat - GX d6t bang LPG-
GAS va déiu (xem Hinh 16). Cic két qua do dac néng d¢ khi trong long Ong
khéi cta Trung tam do ludng qudc gia - B6 Khoa hoc - Cong nghé - Mai
truong déu ihil'y niam dudi tieu chudn Viét Nam - TCVN 6560-1999 nhiéu
ldn (xem Bang 12 va Phu luc 2).
Bang 12: Nong d¢ khi sau khi thiét bi xdc tic loc khi thai

cua 1o Camat - GX

TT | Thong s6 Phuong phép thir Dvoim Két qua (TCVI:Jr (6:§:6PO- 1999

_Nhiet d6 15 tha cdp: 1.100°C

- Nhiet do 10 so cap: 800°C
1 But TCVN 5977-1995 mg/m* 12.6 100
2 CO NEA mg/m’ 61 100
3 NOx ISO 6768-85 mg/m’ 61 350
4 SOx 1SO 11632-98 (E) mg/m* 52 300
5 HCI QTTN mg/m’ 29 100
6 Cd QTTN & VA241/4 | mg/nr' | 0.09 1
7 Pb QTTN & VA241/4 | mg/m' | 0.16 | 2
8 Hg QTTN & VA96 mg/m’ | <0.5 0.5

3. Két lugn dé tai xtic tac khi thai 160 dot rac y té:

Pé tai dd bam sdt muc tieu dé ra iz‘l:)(c%, d{]}? cong nghé va ché tao
vat lieu xdc tdc 1am sach khi thai chira dat hi€m cha 16 d6t ric y €. Tap thé
tic gia mong mudn duge sy ung hé cha Linh dao va dong nghiép, tuyén

truyén gitip d& dé sdm duoc dua vao dng dung rong rii.
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PHU LUC
I- KET QUA bo O BEN CO 110C CUA MONOLITIL XUC TAC KHI THIAI
O 10.

2- KET QUA PO DAC NONG b0 Kii TIAI LO DOT RAC Y TE CAMAT-0X
VA CAMAT - GX.

3- HINIL ANIL LO DOT RAC CAMAT - OX VA CAMAT - GX.
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KET QUA DO, THU NGHIEM
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1. AT VAN PE.

Cic nguyén t6 hi€m, dat hiém (trong bio cio nay goi chung la
nguyén t6 hi€m), mudi, ciing nhu oxit clia ching di duoc sir dung da
dang trong thuc t&. Theo /1/, nguyén t6 hi€m da dugc sir dung lam phan
bén. chét tao mau cho thuy tinh, nguyén t6 luyén trong cic hop kim cé
tinh nang dac biét nhu hgp kim sit tir Ne - Fe - Bo. Nhiéu nghién ciu da
chi ra ring, nguyén t6 hi€m c6 thé dugc sir dung dé nang cao do bén an
mon cia kim loai dudi dang nguyén t6 luyén cho hop kim. nhu chat tc
ché€ an mon hoac dé tao 16p pha bao vé rén bé mat kim loai/3-8/.

N6i dung dé tai nhdnh cdp Trung tam khoa hoc tr nhién va cong
nghé quéc gia trong 2 nam 1998-1999, duoc xic dinh nhu sau:

1- Biénh gid kha nang bao vé kim loai cua cic cation dat hiém. Lua chon
loaj d4t hi€ém, néng d9, ciing nhir hiéu qua bao vé cho cic kim loai

2¢" X4y dung quy trinh tao mang bao vé trén bé mat kim loai va dinh gid
d6 bén an modn cua chiing

3- Tim kha nang trién khai

Nghién ctu kha nang itc ch€ 3n mon cia cic mudi dit hiém Y. La va
Ce trén sit. nhém, dong véi muc dich:

* Pgi véi dong: d€ bao v&, bao tri cic chi ti€t trang tri x4y dung, di

tich lich sir. dén chita... ciing nhu cic tuong dai, phi diéu va dé ding
bang d6ng, déng trong khi tai (vo dan...)

* P61 véi nhém:

e Nhom Ia vat liéu xay dung ngay cang duge sir dung nhiéu. Dé lam vat
liéu xay dung, chi ti€t nhom phai c¢6 dé bén dn mon va trang tri (c6
mau sic thich hop). Cé thé sit dung quy trinh xir Iy trong muéi dit
hiém dé tao mang b€ mait vita bao vé nhém khoi 4n mon trong cong
trinh xay dung, vira dam bao kha ning trang tri ( tao mau)

e Hién nay viéc bao quan cic mdy bay din sy va quan su trong qua
trinh khai thic cing nhv luu kho 1a vin dé chua ¢ giai phap va la rét
biic bich ¢ Viet nam. Ching t6i hy vong céc két qua nghién ciu cua
dé tai trén hop kim nhoém, s& md ra kha nang sit dung dé€ bao quan cho
cac phuéng tién dé.

V)



2- PHAN THUC NGHIEM.

* Thiét bi nghién ciu: Potentiostat STANDFORD. Software
CMS100
* Dung dich nghién ciu: NaCl 3.5%: 0.5% va 0.1% .

* Vat lién: - Thép xay dung Viét nam (0.11C).
- Nh6ém 99.9% va hop kim may bay (Lién x6). ky
hiéu-- - 7075.
- Dc“)ng 99 9% (Lién x06)

* Cac mud: nguyén t6 hiém do Phan vién nguyén t6 hi€ém. Vién
Khoa Hoc Vit Liéu, cung cip, c6 d6 sach dam bao. Truéc khi chuin bj
dung dich nghién ciu, cdc mudi nguyén t6 hiém duge siy khoé ¢ 110°C
dén trong luong khéng d6i. Pha dung dich muéi nguyén t6 hiém 1%.
Dung dich nay sau d6 dugc chudn lai bing phuong phip ho4 hoc d€ kiém
.- fra,néng d6. Cic dung dich muéi nguyén t6 hi€m c6 néng dé (%) la:
0.001: 0.005: 0,01; 0.05; 0,1; 0,5 dugc pha tir dung dich 1% trén theo
phuong phap pha lodng thé tich.

* Phuong phap:  Po duong cong phan cuc

Do dién tr¢ phin cuc.
Phuong phap trong lugng

3- KET QUA VA THAO LUAN.

A.NGHIEN cUU KHA NANG UC CHE AN MON KIM LOAI coa
CAC MUOI NGUYEN TO HIEM o

a- Bang phuong phdp dién hoa.
D01 vOI THEP

Dubmg cong phap cuc

Danlé'dubng cong phan cuc cua thép khi c6 mat cic mudi clorua
dat hiém duogc néu tén hinh 1. Pudng cong phan cuc cho thdy sat khong
bi thu dong ro rét trong dung dich mudi dit hiém.



| Dién tr¢ phan cuc. |

Pudng cong do d¢ tinh todn dién tro phan cuc néu trén hinh 2. két
qué tinh todn néu trén bang 1. Tir dién tro phan.cuc tinh duge toc d6 an
" mon. Quan hé giita t6c dé in moén vi néng 46 mudi nguyén t6 hiém
nghién ciiu néu trén hinh 3. Hinh vé& cho thdy t6c dd &n mon khi ¢6 muéi
CeCl,. tic 1a hiéu qua bao vé ciia CeCl, cao va kha 6n dinh. Téc do an
mon thép trong dung dich 0,1% khoang 3pum /nam. Néng d6 clorua ceri
tang lén trén 0,5%, t6c d6 4n mon cé chiéu hudng tang, cé & khi ham
lugng Ce™ trong dung dich 16n, mang bi x6p. Hai mu6i YCI, va LaCl,
cling c6 kha nang iic ché€ an mon thép, nhung thap hon muéi Ceri. Hiéu
qua bao vé cao nhit cua YCI , trong khoang néng d6 0,001-0,1%. O céc
nong d6 16n hon, téc d6 in mon lai cao. Hiéu qua bao vé thép cua LaCl,
khéng cao va khéng 6n dinh.

... DOLVOI DONG.

Dudmg cong phan cuc

Pudng cong phan cuc cua dong trong dung dich NaCl 3.5% c6 cic
mu6i nguyén t6 hi€m c6 dang nhu trén céc hinh 4. Déng thu dong kb4 rd
trong diéu kién nghién cttu , mién thu d6ng kéo dai gin 300mV. dr -
200mV cho dén +100mV, dong thu déng khoang - 0.5.10° - 10° Afem’.

Pudng cong catot ciing ¢6 dang dic biét, cé thé c6 phan ing nhan dién -. .

tr nhu sau:

X"+ 3 - X
X sé& tham gia tao cdc dung dich rén trén bé mit khi hinh thanh mang bao
" vé. Day la vin dé cé lién quan dén co ch€ qué trinh hinh thanh mang.

nhung chua c6 diéu kién nghién ciu k¥ trong dé tai.

bién_tro phan cuc

Dua trén dudng cong do dién tr& phan cuc. cé thé tinh todn cédc
théng s6 dién hod cua dién cuc d6ng trong cdc dung dich chita cic mudi
nguyén to 'hi€m khic nhau. két qua néu trén bang 2. Du'cmg cong biéu
dién t6¢ d¢ in mon doéng trong cac dung dich cé cac mudi nguyén té
hiém véi néng do khéc nhau duge néu trén hinh 5. Tir d6. ta thay. mudi



CeCl, c6 hiéu gua bao v¢ déng cao nhat trong cdc mudi nghién ctru. Hi¢u
qua bao vé cao ngay ¢ nong d6 0.05%. Nong d6 muéi ting ién. hiéu qua
bao vé gin nhu khong déi. Muéi YCI, ¢6 hiéu qua bao vé d6ng cao trong
khoang néng d¢ 0.05-0.5%:; trén 0.5% t6c d6 an mon déng cé xu hudng
ting. Mu6i LaCl, hau nhu khong thé hién kha nang bao vé déng

o1 VOI NHOM.

Duong cong phan cuc |

budng cong phan cuc ciia nthém khi ¢6 mat cac muéi dit hi€m cé
dang nhu néu trén cdc hinh 6. Trén cdc dudng cong c6é xudt hién mién
thu déng, nhung khong rd ring. Ching han nhém trong 0.1% YCI, thu
dong trong khoang thé chua diy 100mV. Tuy nhién, ddng hoa tan kim
loai trong mién thu dong rat bé. khoang 0,5.10° - 10° A/em?. So sénh
~ céc dudmg cong phan cuc ciia nhém trong cac dung dich nghién ciru khic
" ‘ihau, khéng thay c6 sur khic nhau ro rét trén nhinh catot.

Dién tré phan cuc

Cic théng s6 dién hod va t6c d6 an mén tinh dugc bing phuong

phap dién hod néu trén bang 3. Quan hé giita t6¢c d6 an mon va néng do
cdc mudi nguyén té hiém néu trén hinh vé€ 7. Tir hinh vé ta thidy muéi La
va Y chi ¢6 kha nang bao vé nhém & khoang néng dé nho va hep. tr
khoang 0,001-0,1. Néng d6 cic mu6i nay tang, hiéu qua bao vé nhém lai
giam. Un viét nhat vin 1a mu6i CeCl,. Mu6i ndy c6 kha nang bao vé
nhém & moi khoang nbéng dé nghién ciu. Diéu nay c6 ¥ nghia cong
nghé vi trong thuc t€, vi nhilng 1y do khic, néng do chit Gc ché trén bé
mat kim loai rat khdc nhau, ngay trén nhitng vung néng d6 bé. kim loa)
vén duge bao vé. D9 an toan vi vy la cao hon |

b- Ddnh gié hiéu qud bdo vé cua cdc mudi dit hiém béng
phuong phdp trong luong

Téc dé an mon kim loai theo phuong phép trong luong trong dung
dich muéi an c6 chita cac muéi dat hiém da duge xic dinh. Tir két qua do
dién hod. hdng do cic chat tc ché€ duge chon 1a 0.1%. wic 1a néng do co
hiéu qua &c ché an mon cao nhit cho cic kim loai. D€ tinh t6c do an
mon. di xic dinh chinh xic trong lugng miu nghién citu trude va sau khi



thir nghiem. Dung dich tdy gi 13: 500 ml axit phosphoric (d =1,69g/ml ) +
20 g Crom trioxit cho 1 lit dung dich (theo ASTM G1-81)
Két qua thu dugc néu trén hinh 8

Ton hao trong lugng (mginr

104
e NaCl 3,5%
o5+ LaCl,
YCl,
e
CeCl,
o | | I
R 0 10 20  ngav

Hinh 8: Sut phu thudc tén hao khéi liong cua nhém vao théi gian
trong dung dich nudi an cé mdt cac mudi dat hiém khac nhau

Tir d6 thi c6 thé thdy, & néng d6 0,1 %, cdc mudi d4t hiém LaCl,,
YCl,, CeCl, déu 1ic ché hda tan nhém trong moi trudng xam thuc manh.
BaGi vén vtri va ceri clorua, chi sau 34 ngay, cidc chét ic ché da phat huy
tic dung t6t. t6c d6 an mon nr ngay dé dat gia tri bé va hdu nhu khong
déi. Vi yuri, thoi gian hoan thién mang ciing khoang 3-4 ngay, tuy nhién
t6c dé 4n mon nhém trong dung dich ¢6 YCL; vin cao hon so véi CeCl..
Dé6i v6i LaCl,, mang hoan thién 1au hon va kha nang bao vé khong cao.
Sau khoang 20 ngay, t6¢ 6 an mon khi cé LaCl, giam di 70-80 % so véi
dung dich muéi ian khong c6 cation nguyén t6 hi€ém. Muéi YCl.. lam
giam t6¢ dé an mon phén ba, con CeCl, giam di mét nia so véi LaCl,.

c- Anh huong cua cdc anion khdc nhau dén hiéu qua bao vé . .

cua cdc mudi nguyén t6 hiém.

D€ danh gia anh hudng ciia cic anion dén kha nang bao vé cia cic
mudi nguyén t6 hiém, cdc mudi clorua, axetat va sunfat da dugc khao
sat. Phuong phidp sir dung la do dién tro phan: cuc. Két qua néu trén hinh
9.



Ton hao khoi licong (mgidn? )
A

—

1.0

CH,CO0),

=1 1 —T —>
0 0,01 0,1 1.0 Nong do %

Hinh 9: Hiéu qud bado vé nhéni cua mudi ddr hién
vai cac anion khde nhau

Mhur vay, trong dung dich céc anion khidc nhau. hiéu qua bao vé
cua cdc mudi clorua va axetat cao hon. C6 1€ cic muéi clorua ciing nhu
axetat hoat héa 16t bé mat nhoém, tao diéu kién thuan loi cho su hdp phu
va tao mang. Cic muéi sunfat ¢6 hiéu qua bao vé & nong do bé, nong do
cao. hiéu qua bao vé gidm: & néng dé 0.1% . t6c d6 an mon cao hon
trong dung dich NaCl 3.5%. C6 I& khi c6 mat cdc anion sunfat. diéu kién
bé mat khéng thuin 19i cho qué trinh hdp phu va tao mang. ciing cé thé
chinh cac anion nay da gay khé khan cho qua trinh.

B.QUY TRINH TAO MANG DAT HIEM TREN NHOM
D€ mang bao vé wén nhom hinh thanh t6t, ddm bao hiéu qua bao
vé cao. diéu c6t yéu 1a phai cé quy trinh 1am sach bé mar va tao mang t6i

uu.

a - Quy trinh lam sach bé mit nhom

D3 nghién citu cdc dung dich va cdc ch&€ do lam sach bé khac nhau
nhu néu trong bang 4 .



Miu sau khi xir 1y trong cic dung dich dé, dugec tac mang trong
CeCl,. Kiém tra d6 nhay ciing nhu qiia trinh hinh thanh mang va so sanh
tinh chat mang tao ra, tir d6 chon lua dung dich va ché d¢ thich hop
twong ing.

L)

Bdng 4: Thanh phdn dung dich va ché’dg lam sach bé mdt nhom

Thanh phén dung dich

Thi w Néng do Nhiét d9 Thoi gian
) (gv)
1 Axit phosphoric,1,59 Nd phong 30
2 Axit Cromic Nd phong 30
3 Cromic+phosphoric | 50/50 Nd phong 30
4 | Phosphoric 30
+ NaCl :
5 NaOH 10-20% 60-90 60
+ NaF 10-20 g/l
6 Phospohric (1.59) - | 800 .. 85-120 15-20
+ Sunfuric (1,84) 150
+ Nitric (1.38) 50
7 | Sunfuric (1,84) 10-20% Nd phong 30
+ CeCl,
8 |NaOH 125-150 g/l 50-60 30-60
+ NaCl 25-35 g/l
9 | Phosphoric (1,59) 1500-1600g/1 60-75 60
+ Oxalic 40-55 g/l
10 | Phosphoric (1.59) 540-860 g/l 60-75 60
+ Oxalic 40-55 g/
11 Phosphonic (1.59) 50 ml 90-100 60
+ CrO, 20g

K&t qua cho thdy. tdy nhom va lam béng trong dung dich 11 cho

két qua 16t nhat. Mau xu ly trong dung dich nay nhanh chéng tao mang
chét lugng cao.

b - Quv trinh tao mang trén nhém:

Trong khuon kh6 dé tai. ching t6i tap trung nghién cifu quy trinh ma
hod hoc. quy trinh don gian va dé dang 4p dung trong thuc i€ nudc ta
hién nay.




Ma hoa hoc nguyén t6 hiém lén nhém duge thuc hién véi cac chat
oxy hod sau:

oxy khong khi ,

H.0, : . )
- thudc tim (KMnO,)

persunfat (S,0,.7)

molypdat (MoQ,%)

hén hop cic chat oxy hoi trén

* S @ O

Tir nhitng két qua nghién cifu, c6 thé nit ra cc nhan xét:

- Véi chit oxy hod 13 oxy ty nhién, mang tao ra khd min, bén, kha nang
bao vé t6t, tuy nhién, thdi gian tao mang dai, phai trén 20 ngay.

- Véi H,0,. qui trinh tao mang nhanh. chi khoang 20-30 phiit mang da

hinh thanh, tuy nhién mang tao ra thuong. xdp. bam dinh kém. H,O,
. hoat déng t6t trong truong hgp néng d6 mudi Ceri nho. nhiét d6

khéng cao. Uu diém la quy trinh don gian, nhung dung dich khéng

that 6n dinh. |

- T4t ca cdc chét oxy hod khic déu wong wr H,0,

- Xi Iy bé mat nhom véi chat oxy hod 1a héon hgp thude tim va
persunfat 12 t6t hon. Thoi gian xit iV nhanh, mang tao ra vang déu.
bam dinh t6t, t6c do tao mang vira phai, dam bao wéi tho lam viéc
cua dung dich trong thoi gian dai.

Tir nhimg két qua dé da chon hai chit oxy hoa 1a H,0, va hén hop
permanganat +persunfat dé tao miu thir nghiém. Pa ché tao 300 miu
v@i cac ché d6 nhu sau:

e Do6i véi H,0,: nhiét d¢ (°C): 20, 30, 40, 50. 60, 70: thoi gian {phiit):
30. 60, 0.5 ngay, 1. 2, 3...ngay

¢ D6i véi hén hop chit oxy hod: nhiét d6 (°C): 15. 20. 30. thai gian
(phdt): 10. 20. 30. 60.

Diénh gid kha nang bao vé cua mang tao ra trén bé mit nhom dua vao
thé danb thung mang, tic la thé tai d6 dong an mon trén nhanh anot cua
duong cong phan cuc ting vot. Dung dich nghién ciu 1a NaCl 3.5%

So sdnh cdc dudng cong néu trén hinh v& 10, 11. 12. 13... ¢6 thé két
luan:



P61 vai chat oxy hoa Ia H,O,. qud trinh tac mang t6t nhat o nhiét do
30°C. trong thoi gian 30 phiit, néng d6 musi CeCl, 1a 0.01 % -

V6i hén hop thuée tim + persunfat. xir Iy tae mang tét nhat & 20°C.
trong thdi gian 20 phit. Uu diém ciia dung dich riay 1a c6 thé su dung
mudi nguyén t6 hi€m véi khoang rong cua n6ng d6. Day Ia dung dich
¢6 thé dp dung trong thuc té.

4- KET LUAN:

Tir nhimg két qia nghién cifu ciia dé tai trong 2 nam, c6 thé nit ra céc

két luan:

Céc cation nguyén t6 hi€m la chft iic ché€ in mon d6i véi nhom. déng
va sat. trong d6 t6t nhét 13 CeCl,, sau dé 12 YCI;. Hiéu qua bao vé cua
CeCl, d6i v6r nhoém dat trén 90%.

Trong cidc muéi d4t hi€m khdc nhau, mu6i clorua cé hiéu qua bao vé
cao va 6n dinh hon axetat va sunfat.

Dé tao mang bao vé t6t, dung dich tdy gi vi lam sach bé mat nhom cé
thanh phén Ja axit phosphoric ( d=1.57): 50 ml; oxit cromic 20g cho
mét lit dung dich.

Dung dich ma hod hoc mang. nguyén t6 hiém trén nhom cé thanh
phén va ché d6 lam viéc nhur sau:

CeCl,: 0.1%: KMnO,; 2,5 g/l; (NH,),5,0; 0.25 g/l. 20°C. 20 phiit
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Bang 1 : Thong sé dién hod trung binh cua dién cuc Fe

trong dung dich cdc muoi nguyén t6 dit hiém

Néngdo | E,

TT | Mudi L. Técdo a.m w, | Hi¢u qua biao ve
NTH (%) “(-.mV) | (10" Afem®) {mpy) (%}
] 0,01 | 583,30 0,368 6,2 83,2
2 0,05 | 580,00 0,450 5,0 86.4
3 {CeCli| 0, 580,20 0.390 30 91.8
4 0,5 | 61525 0,717 28 92.4
5 1,0 | 62334 0,367 5.2 85,9
‘6 0,01 {61785 0,310 3,2 91.3
7 0,05 | 602,90 0,410 10,0 72,9
8 | LaCk 0,1 560,10 2,450 32,0 13,3
9 0,5 | 54890 11,880 40 89.1
10 1,0 | 570,45 10,678 20,2 454
11 0,01 { 569,70 0,349 3,0 91.8
12 0,05 | 578,80 0,632 3,0 91,8
13 | YCI: 0,1 595,95 0,321 5,0 86.4
14 0,5 | 640,75 3,415 20,0 439
15 1,0 9.876 15,0 59.4
16 | NaCl 3,0 669,7 3,924 37,0




Bdng 2: Théng s6 dién hod trung binh cua dién cuc Cu
trong dung dich cdc mubdi nguyén t6 hiém

T Mudi | Néng do E, L. Toc dé amp, | Hiugqua
NTH (%) (-m V} { (10%A/cm’) (mpy) bao vé (%)
1 0,01 2344 0.072 0,62 22,5
2 0,05 247 4 0,006 0,05 93,7
3 | CeCl, 0,1 275.6 0,006 0,05 93,7
4 0,5 2734 0,003 0,027 96.6
5 1,0 285,5 0,002 0.025 96.8
"6 0,01 226.2 0,062 05 375
7 0,05 247 8 0,057 0.4 50.0
3 | LaCl, 0,1 266,9 0,063 0.5 37.5
9 0.5 2499 0.075 0.65 18.7
10 1,0 230,2 0,069 0.63 21.2
11 0.01 249,1 0.058 04 50.0
12 | YCI, 0,05 253,6 0.007 0.06 92.5
13 0,1 231.6 0,0006 0,005 993
14 0,5 259.1 0,009 0,09 - 88.7
15 1,0 262,1 0.075 0.65 18.7
16 | NaCl 3,0 219,7 0,468 0.8




' Bdng 4: Thong s6 dién hod trung binh cia dién cuc Al
trong dung dich cdc muéi nguyén 16 dit hiém

Muéi {  Nong do Euw 1e Téc dé a.m p,. | Hidu qua bao vé

TT
NTH (%) | (-mV) | (10" Acm®) (mpy) (F). —

] 0,01 729.0 0,31 25 91,9
2 0,05 7543 0,37 2,57 91,7
3 | CeCls 0,1 794 4 0,27 2.1 93,2
4 0,5 8703 0,23 2,0 | 93,3
3 1,0 9122 0,20 19 93.8
'6 0,01 6700 0,23 1,9 93,8
7 0,05 701,3 0,45 3,0 90,3
8 | LaCl; 0,1 795 8 0,42 28 90.9
9 0,3 744 2 3,23 16,0 48 3
10 1 756.,6 3,06 15,0 51,6
11 0,01 786.6 1,70 7.0 77.4
12 0,05 790.5 0,40 25 91,9
13 | YCI; 0,1 803,5 0,158 2,0 93,5
14 0,5 760,0 3,125 7.0 . 77,4
15 1,0 7652 4,34 20,0 354
16 | NaCl 3,0 7125 7.58 31,0
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PHAN I -TONG QUAN

I. Bot ddnh bong thuy tinh

Cic vat lieu diinh béng (VLDB) 1 ciic bot oxit kim Io'u phan tan min dugc dimg dé
ddnh bong cic bé mit nham ( véi do map moé cue dai tir 2,5-4 pun ) sau khi mai, lam
cho chiing ¢6 hé mit sang v phang nhur guong (kim loai, dd ...) hodc trd nén phang va
trong sudt (thuy tinh). Cac VLLDB ¢6 ngudn goc tu nhién hoic nhan tao

" Cac vat lieu danh béng

Tu nhién Nban tao
-Bot didnl: bong oxit st tr quicg ving dim Ay ST oxit sl
“BOt diinh' bong oxit sét 4 khodagtarozit - - oxit thori
~Tro but nii I - oxit xeri
-bii bot _ -Hoén hyp céc oxit RE

- oxit zircon
- - oxit thiéc
- oxit crom
- oxit mangan

Khi dénh bong thuy tinh, céc VLDB duge diag & dang huyén phit bao gém hén hop

ciic hat bot plain tdn min va nude hodic cie chff long khic. Cic VLPB cin phai déng
nhat vé thanh phan do hat, cé kha ning dinh béng cao va trong qud trinh danh h(mt_
khvong gay nén cic khuyét tat trén bé mat duge dianh bong. -
Kha niing dinh béng (KNPB) cao cia VLDB duge quyét dinh bdi cdc tinh chat co Iy
va hod Iy cua vat ligu nhu do cing, do bén, do ron, céu tric, kha ning solval hod,
saw nita 14 pho thude vao cong nghé ché tao VLDB. Viéc diéu chinh cong nghe c6 thé
lam thay d6i KNDB cia vat ligu t6i 30%. DE ddnh bong thuy tinh thuong dp dung cic
VLDRB sau: Fe.Q, , Cr,0,, Z0n0 , CeO, , ThO, , ..Da sd cic chit dianh béng & cic
“oxit kim loai ¢6 cdc hod tri thay déi nhu : Fe,0,-FeO , Cr,0,-CrO, , CeQ),-Ce,0,,
Mn,),-MnQ .

Khi ¢hé tao VLDB hy vong khong chi nhan duge vat lieu véi do tinh khiet hosd hoc
mi con nhan duge bot véi thinh phan do hat khdc nhau. Diéu ndy cé anh hudng lén
dén KNDB cua, chiing. Hat co kich thude < 0,3p thue &€ khong cé KNPB. Nhimg
chat ¢6 KNDRB cao nhat la oxit thori, Barnesite (hon hofp cac oxil dat hiém). Polin
(hon hop cic oxid dé hi€im), Bot oxil ';(11 i oxai.lt sit, ... c6 hat dang tam. Thanh phéin
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hat dong nhat ciing d& dang nhan dugc & céc tinh thé dang t&m. Khi d6, KNDB ciia
bot phu thudc vio chiéu ddy clia céc tinh thé dang tdm. Dang hat ciing ¢6 anh hudng
I6n dén chat lvong bot danh bong vie KNDB clia chiing. R6 rang khi thém cic phu gia
khodng hod dic biét vao qud trinh thieu két bot oxit sat ( NH,Cl, NaCl, KCl, hodc cic.
hén hop khic ) cé thé fam thay déi kich thudc va dang cla cic tinh thé a- Fe,0,.
Theo tic gid Ivanop khi ting chiéu ddy tinh thé ti 0,5-1,5p thi KNDB tang 2 14n.Bai
vi trong qud trinh ddnh béng (QTDB) xady ra sy nghién nhod cic hat VLDB, ngoai kich
thude hat ban dau, KNDB trong mot khoang thoi gian 1a yé&u t8 rat quan trong ( do
bén, d6 ron, do suy giam KNDB ). Barnesite cé kha nang ddnh béng cao hon cdc vit
lieu khic 1a do né bao tén duge céc tinh chét co 1y trong QTDB. '

KNDB cita bot oxit sdt gidm mot cdch ddng ké so véi cdc bot danh béng khdic 1a do
cac bieén canh cuia hat bi mai th di mét cach nhanh chéng. Nguogc lai su bao toan
KNDB cua cic hat Bamnesite va Polirit 13 do sy hinh thanh nhitng méanh nhon séc
trong QTDB.Ciic tinh chit hod 1y cua bot ¢6 anh hudng 16n dén KNDB chia chiing. C6
thé gia thiét ring do su c6 mait cha 16p moéng chdt 1ong gitta bé mit thuy tinh va
VLDB, I6p chat iong nay cé tinh chat di thuong va diy khoang 0,37-0,42 1 o dp suat
100-120g/cm ( xdc dinh biing thuc nghiém ). Néu tinh ring hat VLDB thuong xuyén
bi 411 16m'vAo bé mat clia dia phét thi kich thudc hat VLPB t6i thiéu phai tir 0,3-0,411
trg lén.

Bang 1: Thanh phan d6 hat ctia bot danh béng oxit sit a-Fe,0, c6 kich thude hat (jum)

T - - R th ha nan
Ihiuh p!lﬁn clia hidn Ham lugag hat ( % ) vaikich thude hat ( pum ) mf;ac o
hop 1l cde phan doan tmg bt
“h”“ c('la hinh ming
et . [T bl
e tinh h(“_‘g i tngAnim
o -Fey0 R 0.2-n4 0,4-0,6 0.6-1hR 81 1-12 | 1.2-2 2-3 34 4.5
T 52 20.1 23 . - . . . - 04 INER
Mgt e kich nrde hapsie -0y
i S0.5 302 6.0 1.3 4 048 028
B eed kfeh thude bhatvie - |
358 36,5 RY 3.7 .51 1,30
Him horp bt goen 577% o1 Dt
trO-o vh 33% o hat Hr (L6-
1
252 46,8 13.2 ol 0,58 512
Hén hop hat gdin 307 ¢ hat
ir
01006 v3 70 Fo i hat_tir 0.6-1
14,7 SRS 1R.2 .7 N0y eIk
HM -Tef); ededhattir tho-1 |
23, 2Ard 16,3 261 49 07 nai (LRS
Bot o6 kfch thude hat L 1-3
5.5 156 141 I6R 176 63 09 §2% ni2
B ¢ Kfch thude hat 1ir 3-5 ny

Tu nhitng dii liéu cla bang trén thdy ring KNDB dat cuc dai vai bt ¢é kich thudc
hat tir 0,7-0,8 1t m. Véi bot c6 kich thude hat 16n hon thi KNDB giam, dong thoi chat
luong bé mit dinh béng (BMDB) ciing giam. Do bdi tinh chat giita vat liéu phét danh
béng va dia gan VLDB khac nhau. QTDB thuy tinh dugc thuc hién trén hai kiu may
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ddnh béng dia phdt va dia cé gian hat VLDB nén kich thudc hat gidi han cho hai loai
mdy nay ciing khac nhau. C6 thé chia 1am 3 loai:
- Loai 1 : kich thudc hat dugi 2 um ( kich thudc hat trung binh 0,8 um ) ding
dé ddnh béng céc chi tiét quang hoc chinh x4c.
- Loai 2 : kich thudc hat duéi 2,5 um ( kich thude hat trung binh 1,2 jim)
dung d€ danh béng tho céc chi tiét quang hoc. -
- Loai 3 : kich thuéc hat duéi 5 pm ( kich thude hat trung binh 3 p m) ding
dé ddnh bong guong
Ngoai gid tri kich thudc hat trung binh, duong cong phin b thanh ph‘ln hat ciing cé
¥ nghia. bo dnng nhdt thanh phén hat VLDB cang ién thi KNDB cia chiing cang cao
C6 rdt nhiéu yéu té anh hudng dén QTbB, dé la:
-Anh hudng ctia chat Iugng bé mit da mai trude khi dénh béng
-Anh hudng cua ap luc 18n b€ mat duoc ddnh béngva tdc d¢ danh béng
-Anh hudng ctia t6¢ d6 c4p dung dich dénh béng
-Anh hudng cua tinh chét dung dich dianh béng
-Anh hudng ciia nhiét do trong QTPB
-Anh huting ciia céc phu gia
-Anh hudng ciia méj trudng ding pha ché dung dich danh béng
-Anh huéng cna thanh phin thuy tinh duge d4nh béng
-Anh hudng ctia tinh chét vat liéu diing 1am phét danh béng

2-Quia trinh diinh béng thuy tinh

Panh béng i qué trinh 1a phang bé mat m‘i’p mo cua thuy tinh sau khi mai va tinh,
c6 kha nang phan b6 lai 16p bé mit. Nho d6 x4y ra hién tuong san bing bé mat khong
déng déu va dién ddy nhu'ng vét khuyeét tat sau nhédt dugc tao ra truyén cho né 44 inh -
va do trong sudt. Tuy vay co ch€ clia viéc danh béng ciing con chua duge nghién ciu
d‘iy di va ¢ vii gia thuyét gidi thich khac nhau v& ban chit chia nhiing hién tugng
x4y ra trong QTDB thuy tinh :

- QTDB thuy tinh tuong ty nhu qua tlmh mai ( thudn tuy co hoc ) nhung thuc hién
v6i ¢ hat nho hon.

- QTPB thuy tinh la su 1a phing bé mit do c6 sur chdy 16p bé mat duéi tac dong cua
nhiét do cao phat sinh trong QTDB va dp luc 16n cha cic hat VLDB lén bé miit
thuy tinh.

- QTDB thuy tinh 1a téng hop céc qua trinh hoi-1y trong d6 16p bé mit thuy tinh
bao gém gel axit silicic hodc cdc san phdm tuong tac clia né véi VLDB xuit hién
trong quad frinh thuy phan dugce loai bo ddn trong QTDB

e

- Gia thuyét diu xem QTDB thudn tuy 1a qué trinh mai, dugc thuc hién bdi su ket
dinh cdc hat VLDB véi dia danh béng va vé nguyén tic khong khic biét véi qud trinh



mai. D¢ mip mé cha bé mit ddnh béng (BMPB) va t6c do ddnh béng (TDDB) phu
thudc vao kich thuée hat trung binh ciia VLDB, d0 ciing cta thuy tinh, tinh chat cua
dung dich dinh béng ...Ap luc clia dia ddnh béng 1én bé mit thuy tinh va téc do quay
clia né ¢6 anh hudng rt 16n dén chat lugng cia bé mat duge dénh béng.

Gia thuyeét thit hai cho rang mot bé mit duge ddnh béng hoan toan khic véi mot bé
miit dugc mai mon va cke rizg modt bé mit dugc danh béng 1a mot bé mat phang &
cdp do phan g|6ng nhu bé mit ctia nidoc.

Duéi tac dung cua 4p luc cao clia cdc hat VLDB [én bé mat thuy tinh, do ma sat nén
c6 mot lugng nhiét 16n toa ra, diéu dé din dén hién tugng déo & thuy trong qua trinh
mai ( cdc vét v sau va cic vét. xudc ). Duéi tdc dong cuia cdc hat VLDB, nhiét toa ra
do ma sét dii dé gdn dat t6i nhiét do chdy cta Silicat.

Nhiét d6 chiy ciia c4c oxit dung lam VLDB :

Zr0, — 3000'C , CeQ, — 1950°C, SiO, - 1700°C, Fe,O, —1565°C,
SnO — 1127"C

thmg ké oxit thi€c, ta thdy gia tri nhiet do chay cao clia cic oxit néi trén cung co
gia thuyét néng chiy nay

Bdi vayy nhiét d6 chdy va do cu‘ng clia VLDB cén phal cao h(m nhiét do chﬁy mém vi
d¢ cing cua thuy tinh. ap luc cita hat 1én bé mit thuy tinh cin phai dat mét ap luc téi
han dii dé xdy ra bi€n dang déo 16p b& mit va khi 4p luc 16n hon s& xdy ra tac dung
mai cla hat.

Nha hod hoc Anh — George Beilby da dung hod chat an mon mot bé mat da dlI’O’C
ddnh béng thi rhiy cdc vét xude trong qua trinh mai t4i hién tro lai. Ong keét luan fang
..mdt su chdy phan tir clia 16p bé mit tir ché nhép nhd cao dén chd nhdp nho thap trén
bé mit dii xay ra vi do vay né da phu kin céc v&t xudc. Mot s6 tic gia khic ciing cho
ring QTDB la hién twgng néng chdy 16p bé mat chit khong phai 1a hién tugng mai
mon.

Gia thuyét thi ba xem QTDB la qua trinh tao thinh va loai bo 16p mang gel cla axit
Silicic, xudt hi¢n trong qud trinh thuy phan, tich v¥ céc silicat thuy tinh. Trong QTDB
ti€n hanh sy tich tudn hoan 16p mang cé chiéu cao khong déng déu trén bé mat. Qua
trinh nay 1a t6 hgp clia cdc qua trinh co-hod va hod-ly.

3-Ung dung Ce0, , hén hgp CeO, véi céc oxit ddt hi€m khic trong QTDB thuy tinh
CeO, va hon hop cic oxit dit hlém khac di dugc dp dung trong cong nghiép thuy
tinh & chau Au tir 1933, sau d6 dugc 4p dung trong ngianh cong nghiép quang hoc &
‘Canada tir 1940. Trong dai chién Il médt chat dinh béng oxit diat hi€m c6 tén goi la
Barnesite (454 CeOz) da dugce dp dung thanh cong trong vig¢c dénh béng céc chi tiét
quang hoc chmh xdc nhu : kinh ngdm ném bom, mdy do tim xa, kinh tiém vong tiu
ngam ... Mot ¢ hét dénh béng khic trén co sd 90% CeO, dudi tén goi Cerox ciing duge
ap dung trong viéc ché€ tao kinh mét. San lugng CeO, dung trong viéc danh bong kinh
tdm, guong, den hinh TV, kinh mit, quang cu chinh xéc... khéng ngimg tang 1én trén



thi truong thé gidi. Tir 1940 dén 1965 ngudn chinh dé san xudt cdc oxit dat hiém la
© quing Monazite ( Th va RE orthophosphate ) trong dé6 ham lugng Th trong quang tir
" 4-6%. Do tinh phéng xa clia Th va cdc chi phi cao dé tdich Th nén mot s6 quéc gia di
ddu tr dé tich Th cho c4c nhu ciu v& ning lugng nguyén tir. Cac san phdm dat hiém
cung dugc tich tir quang Basnasite (RE ﬂuocarbonate) va cdc chat danh béng trén co
s& oxit dat hiém thuong chiém khoang 10% téng san lutqng oxit ddt hi€m cua thé gidi.
Mot s6 cdc loai bot danh béng trén nén Oxit xeri dugc sit dung rong rdi  trén the giGi
vd ¢ My dugce dua ra & bang 2, 3, 4.

Bang 2: Thanh phan hod hac theo % khéi lugng va kha nang ddnh béng cla hang
loat cic bot dinh béng nudc ngoai.

Tén bt Nuge | CeQ, | Tr,O; | ALO, | Fe,0O, | CaO | MgO | Luong Can | pH | B0 bdng
san mét khi | tan | (mg/30)
xudt nung | trong
HC]
CorubinCz | Tay | 45.33 | 50.6 - -- - e 3.17 1.39 | -- 109
CuorubinAl " 52.23 | 47.01 - -~ -- -- -- 04 |64 134
Ceroxyd90 ' R7.21 | 10.86 - - -- - 1.49 - - 188
CorubinCz " 896 | 5.58 -~ 314 - -- -- 2.19 | 5.2 117
Vitrox M§ | X916 ) 9.03 - -- -- - 1.9 - - 184
Polyrit Nga | 4648 | 46.34 | 041 025 | 1.1 0.98 4.17 0.20 | 6.5 108

Bot ddanh bong ctia nguyén t6 dit hi€m mdc vitrox (U SA)

*vitrox-R: D¢ dinh béng guong, tdm thuy tini. &.g den hinh,kinh quang hoc: Bot mau
nau sang.

Thanh phin:45-55% CeQ,; 45-55% Ln,0, khic. PH=8-9.Kich thugc hat (um),
D<i0(98%), D<5(90%) , D<2(80%). Kha nang danh béng xic dinh bang thuc
nghiém.

*vitro-x.500:Bot ¢6 mau sdng nauv.

Thanh phédn: CeO,70% ; Ln,0, 30%

Kich thurée hat (1im),D<10(98%), D<5(90%).
Kha ning danh béng x4c dinh bing thuc nghiém.
*vitrox.C:BOt mau nhat.

.. Thanh phin: ('eQ,92-95% ; Ln,0, 5-7%

Kich thudc hat (um),D<10(98%), D<5(90%).



Bang 3: Midc do tiéu thu bot danh bong trén co sd oxit xeri (s lidu 1979)
(ham luong CeQ, bign déi tir 45-90%)

Nudéc va khu vire Tiéu thy (. TAn/nam )
M§ 1.600
Canada 200
Nam Phi - 350
Khu virc Vién Dong 850
Khu vure Tay Au ‘ 1.400

Bang 4. Mic do tiéu thu bot dinh bong trén co s& oxit dit hi€ém & MJ
{(s0 lieu 1979). ( ham lugng CeO, dao dong tix 45-90% )

Cic linh vuc dp dung Tén tiéu thu Phan tram tiéu thu
Kinh mit can, vién 720 45
Kinh mét thudng 192 ‘ 12
Guong 320 20
Pén hinh TV 240 15
Linh vire khac (da quy, ....) 128 8
1.600 100

Cac chat dinh béng thong thudng duge hoa véi nuée dudi dang dung dich huyén-

phu véi nong do tir 5-25% trong luong va dugce cap tudn hoan 1&n bé mit ti€p xc gitta

dia phdt va bé mit duge danh béng. Su ¢é mit clia nuéc tao phan tng thuy phan va
- mot 16p axit silicic duge hinh thanh trén bé mat thuy tinh.

Trong trudng hgp ding CeO, d€ danh boéng thuy tinh, Cornish va Watt da gia thiét su
hinh thanh cua mét phirc hoat hod ““ CeO-Si “, phitc nay lam dut lién k&t O-Si-O boi
su thuy phan. Phitc “ CeO-Si “ lam diit timg phdn fién két nay va Silic hydrat hod bi
quét di ciing vai tuong ki€m dugc thodt ra tir b& mat thuy tinh va qua trinh dugc lap lai
tuan hoan. Trong qud tiinh nily CeQ, tic dong nhu mdt chét xic tic. Cac chdt danh
bong hiéu qua khong chi c6 nhiét do chiy cao ma con ¢6 hoa tri phéi tri chua bio

hoa, nén cé xu hu’o‘ng thu hiit ddm may dién tr cta cac gbc Hydroxyl dé bao hoa hod
tri phdi tri cua nd.



*Uy diéni cva oxit ddt hiém so vot cac VLPB khdc:
Vin dé & day la gia thanh cha CeO, tuy c6 cao hon céc vat liéu khac song glé thanh
san phim dianh béng lai ré do KNDB cao clia né. C6 thé thdy rd wu di€m coa CeO,
qua viéc danh béng déi chiing mét trong nhiing thiu kinh 16n nhét tai My gitta oxit
zircon va oxit xeri. Trong 9 thang ddu da tiét kiém dugc 400.000$ boi giam dugc hon
mdt nira s6 bot dinh béng cin ding, rit ngén thoi gian dénh béng, taing dugc s6 lugng
san pham
Oxit zircon ¢6 nhuge diém 12 két cu‘ng trong du'o‘ng 6ng va bé chiia, hao ph1 vit liéu
trén moét don vi san phém cao, nén gid thanh tuy cé thip hon, ciing khong cé hiéu qua
kinh t&.,oxit xeri tuy ciing c6 ling dong trong dudng 6ng va bé chita, nhung khong két
ciing, d& thu héi, oxit sét 12 vat lieu d& thu héi song KNDB khong cao va dé& gay bén.
oxit silic c6 KNDB kém va if duge dung trong céng nghiép.T6c do ddnh béng cao
ciing la mét chi tiéu kinh t&€ cin thiét. Cac thi€t bj ddnh béng méi nhat cé t6c d6 danh
béng va ap luc cao hon céc thiét bi th€ he cii va CeO, 1a nguyén Liéu ly tudng cho thé
hé mdi cha cic thi€t bi nay. C6 thé 14y mot vi du so sdnh, modt thiu kinh céu, trudc
day 15 nam phii mat 8 phit dé d4anh béng, thi nay chi cdn duéi 1 phit. Mét thiu kinh
try, trude day phai mét 15 phit dé danh béng, thi nay chi cén 4,5 phiit.



PHAN II - KET QUA THUC NGHIEM

" 1. Ch€ tao vat liéu ddnh béng k¥ thuat
1.1 Kich thuéc hat va diéu kién thu nhan ching
A Nguyén liéu ban ddu:

-Slt dung truc ti€p san phdm ‘Hydroxit con lai sau hoé tich chon loc Lantan va cic
nguyén t6 dat hi€ém khéc . o
Dung dich Nitrat thu duge sau khi-hoi tan san phdm Hydroxit biang axit Nitric dac

theo ti I& 1:1(theo trong lu’o'ng)

Axit oxalic ky thuat ding & dang rin hoac dd.axit bdo hoa.
Ty 1& giita Hydroxit hodc NitratXeri (tmh ra oxit) véi axit oxalic trong cdc phan
ung la 1:1.5 (theo Mol).
Thoi gian két tha cdc san phdm oxalat kéo dai trén 12 gid.
Viéc tich chiét thinh cong cdc dat hi€m tir quang dat hi€ém Viét Nam véi quy mo
'ngdy chng md rong, di thic ddy viéc dng dung toan dién va cé hiéu qua cic dat
hi€m trong céng nghiép, néng nghiép va mét s8 Iinh vuc khidc. Trong nhimg nam
qua, bot dinh béng trén co s& oxit xeri did duge ch€ tao tai Phong VLVC-Vién
KHVL, cong nghé ché tao khong ngimg dugc cai ti€n dé dat chat [ugng ngay cang
cao hon vi d3 dugc mét s6 co s& danh béng thuy tinh 4p dung cé két qiia.

Ket qua khao sit diéu kién thu nhan bot cé kich thude hat khic nhau dugc trinh bay

0 bang 5.

Bang 5: Kich thuéc hat va diéu kién thu nhan ching (xem phu luc)
Ky Kich thudc
hiéu : trung binh
miu S&n phim va diéu kién thu nhan (um)

DKla |Oxalat két tha tr Hydroxit(100g/l) va dung dich axit 284 .
oxalic 6 nhiét d phong, pH<0,5

DK1b | Oxalat két tha tr Hydroxit(100g/l) va axit oxahc ran, 23,16 - T
nhiét d® phong pH<0,5

DK2 | Oxalat két tha tir Hydroxit(100g/l) va dung dich axit 25,02
oxalic ¢ nhiét do 40 °C, pH<0,5

DK3 | Oxalat két tua tir Hydroxit(100g/l) vd dung d;ch axit 27,67
oxalic & nhiét do 60 °C, pH<0,5

DK4 | Oxalat két tha tr Hydroxit(100g/l) va dung dich axit| 24,29
oxalic &'nhiét d6 90 °C, pH<0,5

DK5 | Oxalat két tha tir dd Nitrat(75g/l) va axit oxalic rin & 72,85
nhiét d¢ phong, pH=0,4 .




DK7

Oxalat k&t tha t¥ dd.Nitrat(32.5g/1) va axit oxalic & dang
rin , nhiét d6 phong, pH=0.52

39.49

DK8

Oxalat két tha tir dd.Nitrat(17.5g/l) va axit oxalic rén,
nhiét d6 phong, pH=0.52

33.41

| DK1b7

Oxit nung fr sin phdm oxalat DK1b & nhiét dO 700 °C
trong 1gio

14.76

DK1b9

Oxit nung tir sin phdm oxalat DK1b & nhlét d6 900 °C
trong 1gid

13.59

DKIi2

Oxit nung tir san phdm oxalat DK 1b & nhiet d6 1200 °C
trong 1gid

15.03

DK18

Oxit nung tir san phim oxalat két tha tir Hydroxit va axit
oxalic rin & pH=4,2 nhiét d6 nung 1000 °C trong 1gid

13.4

DK20

Oxit nung tir san phim oxalat két tha tir Hydroxit va axit
oxalic rdn & pH=1,85 nhiét d6 nung 1000 °C trong 1git

6.45

DK22

Oxit nung ti¥ sin phdm oxalat k& tha tir
dd.Nitrat(32g/l)vd dd. axit oxalic & nhi¢t do
phong,pH=2.61, nhiét d6 nung 1000 °C duy tri trong 1gi¢s

9.51

DK?24 .

Oxit nung tit sin phdm oxalat k&t tha tir
dd.Nitrat(16g/l)va dd. axit oxalic & nhiet do
phong,pH=2.64, nhiét d6 nung 1000 °C duy tri trong 1gid

7.38

DK26

Oxit nung tir san phim oxalat ket tha tir dd.Nitrat(8g/)va
dd. axit oxalic & nhiét d¢ phong,pH=2.47, nhiét d6 nung
1000 °C duy tri trong 1gits

7.38

DK?23

Oxit nung tir san phdm oxalat k&t tha tir Hydroxit va
dd.axit oxalic ¢ nhiét d6 phong, pH=2,44 nhiét d6 nung
1000 °C trong 1gid

10.06

DK33

Oxit nung tir sin phdm oxalat két tlia tir dd. mtrat(6g/l) va
dd.axit oxalic ¢ nhi¢t d6 phong, pH=1,92 nhiét d¢ nung
& 1000 °C trong 1gid

4.86

DK34

Oxit nung tit san phdm oxalat k&t tua tu
dd.Nitrat(12g/ljva dd. axit oxalic & nhiét do
phong,RH 3.15, nhiét d6 nung 1000 °C duy tri trong 1gid

8.37

DK36

Oxit nung tir san phdm oxalat két tha tir Hydroxit va axit
oxalic r&nd nhiét 49 phong,pH=3.6, nhiét d6 nung
1000 °C duy tri trong 1gi¢s

8.41

DK37

Oxit nung t¥ san phdm oxalat k& tua ti
dd.Nitrat(I2g/l)va dd. axit oxalic & nhiét do
phong,pH-4 2, nhiét do nung 1000 °C duy tri trong 1gid

10.92

DK38

Oxit nung tr sin phdm oxalat k&€t tha t
dd.Nitrat(12g/ljva dd. axit oxalic & nhiet do
phong,pH=1.6, nhiét d6 nung 1000 °C duy tri trong 1gi%

12.27

10




. -M#u huynh quang tia X 12 miu san ph4m Hydroxit sau hoa tich chon loc  Lan tan
va cdc nguyén t6 Dat hi€m khéc .
-MAu phan tich nhiét Ia miu oxalat DK4.
-Céc méu phan tich cdu tric Ron ghen 13 miu séan phdm oxalat DK 1a, DK1b, DK2,
DK3, DK4, va cdc miu oxit DK1b9 va DK12.

B. K&t luan

-NOng d6 dd nitrat xeri cang be. thi kich thudc hat danh bong cang nho6.Cin tién hanh
ket tha oxalat xeri tir dd xeri loéing.

-D¢ pH anh huéng kh4 16n dén kich thudc hat .Theo chiing t6i pH=3 I3 thich hop.
-Nhiét d¢ két tha oxalat khong anh hudng dén kich thudng hat

-Nhiét d¢ nung oxalat t6i wu trong khoang 900-1000 °C.

11



1.2 So dé cong nghé ché& tao bot DB k¥ thuat .
Qui trinh ché tao duge trinh bay & hinh §

Hydroxit d4t hi€m

/NOS’ H20

o Dung dich Nitrat Lantan

Hydroxit Xer1

Nu‘dc rira Oxalat (%)

Loc rira

/\

Nuéc rira

Hinh 1: So d6 céng nghé ch& tao b6t DB k§ thuat

12

Oxalat Xeri

l

S4y kho

Y

Nung 1000°%, 2h

h 4

Phan c4p hat

h 4

B6t mai CeO,




. 2 S0 d6 cong nghé ché tao bot DB chit luong cao

Ce(OH),
H,0
) Rira
HNO, Hoa tan két tua
—
HNO,
Dung dich Ce(NO,), - CeO(OH),
Ln(NO,),
lq_ NH,OH
Ce(OH), P S— »> Ce(NO,),
NH,F. H,C,0,

Hinh 2: So d6 cong nghé ch€ tao bot DB chAt lugng

15

Ce(C,0,),. CeF,




3. Diéu kién thit nghiém kha niang d4nh béng thuy tinh.
-Ty trong dung dich: 150g/1

-T8c do dia phé6t:9,8 m/s

(bia phdt c6 dudng kinh d=0,09 m ; t6c d6 may: 2100 vong/phut )
-Thot gian danh béng: 5 phut.
-Nhiét dé ddnh béng : 40-50 °C
-Toc do cdp dung dich : 3-4 mi/phiit
-Ap luc bé mat: ép tay
-Kich thudc miu: 35%30 (mm)"""

-Dién tich miu: 1050 mm? :
Miu s& 1: San phdm bot ddnh béng ky thuat.

Cic k&t qua thir nghiemduoc trinh bay 6 bang 6.

Bang 6: Kha nang ddnh béng clta bot ddnh béng k¥ thuat

S6 Khéi lugng Khéi lugng sau | Khéi lugng: - | Kha nang dédnh
lan | v tiwéc ddnh danh béng(g) giamsau 5 | bong(mg/phiit)
béng(g) phat(g)
1 30,0853 30,0822 0,0031 0,6
2 30,0753 30,0712 0,0041 0,8
3 30,0712 30,0686 0,0036 0,72
4 30,0686 30,0651 0,0035 0,7

Kha niang danh béng trung binh: 0,71 mg/phiit

Miu s8 2:San phdm bot d4nh béng chét lugng cao.
Bang 7:Kha ning ddnh béng ctia bot ddnh béng chat lugng cao

S8 Khdi luong Khéi lugng sau | Khéi lugng - | Kha nang dinh
lan | trudc danh béng | dénh béng (g). | gidamsau 5 | b6ng(mg/phiit)
(g). phiit (g).
1 28,6498 28,6449 0,0049 0,98
2 28,6449 28,6407 0,0042 0,84
3 28,6407 28,6361 0,0046 0,92
4 28,6361 28,6317 0,0044 0,88

Kha ning danh béng trung binh: 0,90 mg/phiit.

D€ 50 sénh véi cic loai bot ddnh béng chia nuéc ngoai ching t6i da sit dung bot ddnh
béng Trung Qudbc. .

14



Miu 3: Bot danh béng Trung Quéc dang bot roi.

Bang8: Kha ning danh béng cua bot ddnh béng Trung Qudc -

S8 Kh6i lugng Khéi lvgng sau | Khé6ilugng | Khanangdanh |
lan | trudc dénh béng | ddnh béng (g). | gidmsau 5 | bong(mg/phiit)
(g). phat (g).
1 24,9326 24,9276 0,0050 1
2 24,9376 24,9214 0,0062 1,24
3 24,9214 . 24,9177 0,0037 0,74
4

24,9177 249122 0,0055 1,1

Kha niang ddnh béng trung binh: 1,02 mg/phiit.

Qua khao sit KNDB cua bot danh béng Trung Qudc va bdt danh béng tu ché tao &
dang bot 10i ciing nhu & dang bot nhio (Paste) trén co s& phan tin bdt oxit xeri vio
dung dich nhii twong ddu oleat triethanclamin va mét s6 phu gia khéc, nhim tang hiéu
qua sir dung bot, da thu duge mot vai két qua ban ddu:

- . KNDB trung binh ciia bot dénh béng Trung Quéc dang bot rdi : 1,02 mg/min

- KNDB trung binh cta bot danh béng tu ché& tao dang bot roi cao cdp : 0,90
mg/min

- KNDB trung binh cia bdt dinh béng tu ch& tao dang bot nhio k§ thuat:0,7i
mg/min

- KNDB trung binh clia b6t dinh béng Trung Quéc dang bot nhio: 0,8 mg/min

4.P4anh gi4 san phdm ché tao
Céc loai bot dnh bong da duoc thir nghiém dénh gié chit lugng. Dudi day Ia két qua
thit nghiém mot s6 miu sin phdm & cung diéu kién (bang 6, 7).

* K&t luan:

bi xay dung qui trinh ch€ taobot ddnh béng ki thuat va bot danh béng cao cip.
Di ché€ tao dugc 50kg bot mai k§ thuat va Skg bot mai cao cAp dugc thi trudng chip
nhén.

15
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Cerium Oxides Polishing Powder:

Cerium Oxide Polishing Powder CeO2
[an Powder, Specialy designed for CRT glasses, plate glasses, optical lenses, spectacle lenses
Itemn No. Description Purity Lot Size| US$
PLTS.H500 gzﬂ‘jm O";d: Polishing Powder | 1ppG(9):94-97%| 1 MT|6.854¢
o120 km CeO2/REO (%): 56-62%| 10 MT| 6.67/kgd
axtmum particle size: IO.Q‘g;n .
PLTS.1150] gigu_lm Ox;d;: Polishing Powder. TREO (%): 94-97% 1 MT |6.40/kg
oo 1O S um CeO2/REO (%): 56-62%| 10 MT| 6.22/keg
aximum particle size; 10.0 pm
LTS 11502 gerlgm Oxide Polishing Powder TREO (%): 94-97% | MT |6 00/ke
; 30=1.0-35.0 pm CeO2/REO (%): 56-62%l 10 MT| 5.85/kg]
e Maximum particle size: 15.0 pm
- [Cerium Oxide Polishing Powder CeO2 ]
Hem Description Purity Lot US3
No. .
Size
Cerium Oxide Polishing
Powder, tan color, best for TREO> 55%, CeO2: 4]-48%, | MT
PLBF-7450 CRT glasses, plate glasses, La203: 5-10%, Nd203; 2-5%, CaO: 10 5.75/kg
" loptical lenses 4-8%, BaO: 1-2%, F: 5-7%, Fe203: MT 5.601/kg
D50 = 2 - 4 pm, Bulk density: [0.5-1.5%, MgQO: 4-8%, SiO02: 3-5%
0.8-0.9 g/cm3 .
cerum Ghade Pousng . [IREO> 84%, Ce02: 1278%, |
| OWERT, DS 0T LR BIARSES N a2 03: 5-80%, Nd203: 24, CaO: 7.75/kg
PLBF-7750 Jand CMOS chips » , . _ 10
. |2-4%, BaO: 0.5-1.5%, Fe203: 7.57/kg
D50 = 1-2 um, Bulk density: 0.5-1 5%. Si0)2- 2-4% MT
0.8 -0.9 g/cm3 ST
Cerium Oxide Polishing
Powder, yelowish color, best [TREO:> 98%, CeO2: 98-99%, | MT
PLBF.7980 [0 Optical lenses and precious [La203: 0.05-0.5%, Nd203: 10 10.75/ke
~7% llenses, jewelry 0.03-0.3%, Ca0: 0.05-0.5%, Fe203: MT]10.50/kg
D50 =2 - 4 um, Bulk density: [0.07-0.7%, Si02: 0.05-0.5%
0.9-1.4 g/cm3
Cerium Oxide P.ollshmg TREO:> 98%. CeO2: 98-99%,
Powder, yellowish color, best La203: 0.05-0 5%. Nd203: I MT (17.20/ke
PLBF-7990 {for CMOS chip and LCD 2.0.3% CaO: 8 05.0.5%. Fe203.| 19
D50 =0.5-].0 um, Bulk 0.03-0.3%, €a0:0.05-0.5%, Fe203: | - )6 60/kg
Lo ’ 0.07-0.7%, $102: 0.05-0.5%
density: 0.9-1.4 g/cm3
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MASTERSIZER

Result: Analysis Report

" Sampie Details
Sample ID: Grinding powder Run Number: 6 Measured: Fri Aug 11 2000 3:21PM -
Sample File: KD Record Number: 59 Analysed: Fri Aug 11 2000 3:21FM
Sample Path: C\SIZERMP\DATAL Result Source: Analysed
Sample Notes: Mau bot mai 7;-1.,,(7 qusé .
System Details
Sampler: Internal Measured Beam Qbscuration: 30.3%
Presentation: SOHD [Particle R, = { 1.5295, 0.1000); Dispersant R.I. = 1.3300}
Analysis Model: Polydisperse i Residual: 0.725 %
Madifications: Active - Killed Result Channels: = 0.05um; > 6551 um.
Result Statistics : -
Distribution Type: Volume Conceniration = 0.0104 %Vol Density = 4.000 g/ cub. e Specific SA. = 18935sq.mfg
Mean Diameters: D(v.01)= 0.28um D(v.05)= 321um D(v.08)= 1635um
D[4,3}= 634um D{3.2]= 079um Span = 5.009E+00 Uniformity = 1.726€+00
Size Low (um}) In % Size High (um) [ Under% ] [ Size Low (um) In % Size High (umt |~ Unders__
0.05 0.00 0.06 000 569 407 663 6575
0086 0.00 007 .00 6.63 o, 437 772 7012
0.07 0.00 008 0.00 772 ' 452 ©8.00 74 65
008 o ;. 0.00 0.09 0.00 3.00 447 10.48 79.12
0.09 001 011 002 10.48 420 12.21 8332
o011 005 013 oonos 1221 375 14.22 7.07
013 0.18 015 0.20 1422 319 1657 90.26
015 0.51 017 076 i 18,57 259 19.31 9285
017 '1.22 020 197 1931t 202 2249 94 87
0.20 249 0.23 4.47 22.49 1.52 26.20 9539
023 425 0.27 871 26.20 1.14 3053 97 53
027 575 03 14.47 3053 088 3556 9838 _
031 6.08 0.36 2055 35.56 0.65 41 43 99.03
036 5.34 0.42 2589 41.43 048 4827 9952
042 428 049 3017 48.27 032 5523 - onga .
049 308 058 33.25 56.23 0.18 65.51 100.00
058 1.85 067 35.10 65.51 - 000 76.32 100.00
067 1.04 078 3614 76.32 .00 8891 100.00
0.78 087 09t 37.02 88.91 a00 103.58 10000
0.91 0.82 1.06 783 103.58 0.00 12067 1003.00
1.06 1.12 1.24 3896 120.67 0.00 140.58 100.00
1.24 1.32 144 4027 140.58 0.00 16377 100.00
1.44 1.50 168 4157 163.77 000 1860.80 100 00
1.68 163 195 5340 150.80 000 222.28 10G.00
1.95 1.82 228 45,22 22228 0.00 256.95 16000
228 199 265 47N 268 U5 0.00 30168 100.00
2.65 220 3.09 49 41 30188 0.00 351 45 100 00
3.09 248 3.60 5189 351 46 0.00 409.45 10000
360 284 4.19 w73 409.45 0.00 477.0% 13X 00
419 326 483 TR 477.01 000 555 71 100.00
4.88 369 .869 | oulex b . B N D
Mau bot tnai T,-a”i 4‘“?’5
Volume (%)
e e el L ... 100
1t ‘EO
| 0
.%40
20
: S L P . 10
1.0 0.0 100.0 1000.0
Patticle Diameter (pm.}
Malvern Instruments Lid. hars'ersizer Micropius Ver. 2.17 p.
Malvern, UK Sarial Number:  33850-57 11 Aug 00 152

Tel:=+{44] (0)1684-892456 Fax:+[44] (0)1684.892789
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Result: Analysis Report
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SIZER

Sample Detalls e T
Sample ID: Sample CeO2 (M20/2) Run Number: 4 Measured: Wed Jan 3 2001 9:45AM
Sample File: KD Record Number: 9 Analysed: Wed Jan 3 2001 9:45AM
Sample Path: CASIZERMPADATAL Result Source: Analysed
Sample Notes: Vo Van Tan Vien Hoa
Do tal irung tam khoa hoc vat fieu
System Defalls -
Sampler: Internal Measurad Beam Obscuration: 151 %
Presentation: 50HD [Particle R 1. = ( 15295, 0.1000); DispersantR1 = 1.3300]
Analysis Model. Polydisperse Residual: 1159 %
Modilications: Active -- Kilted Resut Channiets: < 0.05um; > 88.9Q1 um.
Resuit Siatistics n
Distribution Type: Volume Concentration = 0.0068 %Vol Density = 40009 /cub. cm Specific SA. = 13257sq.m/g
Mean Diameters: D{v,0.1)= 031 um D{v.05)= 505um D(v.09) = 2643um
D[4,3]= 960um 0[3,2)= 1+13um Span = 5,175E+400 Uniformity = 1.498E+00
Size Low (um}) In % Size High (um) Under% Size Low {um) In% Size High (um) Under% |
0.05 0.01 006 oM 569 493 663 58 97
0.06 003 007 0.05 6.63 454 772 €3 50
0.07 0.07 008 011 772 - 407 - 9.00 67 .57
008 ;. 013 009 025 9.00 361 10.48 71.18
o)) 0.24 0.11 049 10.48 3.26 i2.21 74 43
0.11 0.42 013 090 1221 308 1422 7749 _
013 0.67 0.15 157 1422 302 16 57 80.51
015 099 017 256 1657 3.07 1931 8358
017 1.37 0.20 392 18.31 3.14 2249 - BRI
0.20 175 0.23 568 2249 an 26.20 8983
0.23 207 0.27 7.74 26.20 290 3053 9272
0.27 221 oNn 9.96 3053 249 3556 9521
03 212 0.36 12.07 3556 1.94 4143 +97.16
036 1.66 0.42 1393 41.43 1.35 48.27 9851
0.42 154 0.49 1547 4827 082 56.23 99.33
0.49 118 058 16.67 56.23 0.43 6551 9976
058 0.85 067 17 52 65.51 0.18 7632 9394
067 062 078 18.14 7632 006 a3 9 10000
078 064 oA 18.79 88 Q.00 103 58 100 00
o 072 106 18.51 103.58 0.00 12067 100 00
1.06 0.88 1.24 2039 12067 000 140 58 100 00
124 1.45 1.44 2154 140.58 0.00 16377 100.00
1.44 1.51 168 2305 16377 0.00 190 80 10000
168 196 195 250 190.80 000 22228 100.00
195 252 228 2753 22228 0.00 25895 100 00
228 3.14 265 3067 25895 0.00 30168 10000
265 380 309 3447 30168 Q.00 351 416 10000
3.08 4.40 360 3886 35145 000 409 45 10000
380 488 419 4374 409.45 0.00 47701 100.00
419 5.14 488 48 88 477.01 0.00 555.74 100.00
| ass 5.15 569 54,04 H )
CeO2 (M20/2)
Volume (%)
10 e+ e U 100
o
0
L P 1 0
e : :_ 2o
QL4 T i IS S S Lo 1o
0.1 1.0 0.0 100.0 1000.0
Particle Diameter (pm.)
Aalvern instruments Ltd. Mastersizer Microplus Ver. 2.17 £
Aatvern, UK Serial Number:  33850-57 03 Jan01 @

T el =+[44] (0)1684.892456 Fax:+[44] (0}1684-892789
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MASTERSIZER

Result: Analysis Report

Sample Details

Sample ID: DK 1a Run Number: 1 Measured: Tue Sep 52000 9:27AM
" Sam.ple File KD Record Number: €3 . Analysed: Tue Sep 5 2000 9 27AM
. Sample Path: CASIZERMPIDATAL  Result Source: Analysed
Sampie Noles: PMS Vien KHVL o
System Detalls
Sampler: tnternal Measured Beam Obscuration: 151 %
Presentation: SOHD {Particle R.I. = ( 1]5295, 0.1000); DispersantR.|. = 1.3300)
Analysis Model: Polydisperse Residual: 0.676 %
Modifications: None ’
r Result Statistics
Distribution Type' Volume Concentration = 0.0200 %Vol Density = 4.000 g /cub. cm Specific S.A = 0.2521sq mig
| Mean Diamelers: D, 01}= 44 um Di{v.05)= 2614um D{v.09= 5421um
, D[4.3]= 28.40um D[3.2]= 595um Span = 1.905E+00 Uniformity = 5 811E-01
| Size Low (um) In % Size High {um Under% Size Low {um} In% Size High (um) Under% |
0.05 0.00 008 0.00 589 150 6.63 137
006 0.00 007 0.00 €63 - . 165 : 772 15.36
oop7 | . 000 008 0.00 772 1.86 9.00 17.22
pog ' M P pOD 003 000 9.00 218 1048 19.40
009 0.00 011 0.00 10.48 267 12.21 2207
011 0.00 013 0.00 12.21 337 14,22 25.44
0.13 000 015 000 1422 4N 1857 2975
015 0o 0.17 0.01 1657 549 19.31 3524
017 0.03 0.20 0.04 19.31 6.80 22,49 4204
0.20 0.08 023 0.13 2249 8.08 26.20 50.12
| 023 023 027 0.35 2620 906 3053 5919
027 0.42 0.3 077 30.53 9.44 35.56 68.62
031 054 036 1.31 3556 897 41.43 77.60
0.36 0.55 D42 1.86 41.43 7.70 48.27 85.30
0.42 0.55 0.49 240 48.27 596 56.23 91.27
049 0.52 0.58 293 56.23 412 65.51 95.39
058 0.43 067 336 £5.51 255 76.32 97 94
067 0.37 0.78 374 76.32 1.40 88.a1 99.34
078 0.33 0.91 407 88.91 0.66 103.58 100.00
0.91 0.31 1.06 438 103.58 0.00 12067 100.00
1.06 0.32 1.24 470 12067 0.00 140.58 100.00
124 0.35 1.44 505 140.58 0.00 163.77 100.00
H 1.44 0.37 1.68 543 16377 000 190.80 100.00
; 1.68 0.41 1.95 5.84 190.80 0.00 22228 100.00
i 185 0.49 228 633 22228 0.00 258 95 100.00
228 0.80 265 6.93 25895 0.00 301.68 100.00
265 073 3.09 7.66 30168 o.00 35146 100.00
309 0.89 360 854 351.48 0.00 409.45 100.00
360 1.08 419 960 409.45 0.00 477.01 100.00
419 123 488 10.83 477.01 . 000 555.71 100.00
488 1.38 5.69 12.20
DK 1a
Volume (%
10, R %) 100
".T | 3] S :IBD
$ ; 60
5 _1-40
~+ N =20
O o e mmmmmmmems s L e e e e et e s - D)
0.01 o1 1.0 10.0 100.0 1000.0
Particle Diameter {um.) ;
Malvern instruments Lid. Mastersizer Microplus Ver. 2.17 p. 1
Malvern, UK Serial Number: 33850-57 08 Nov 00 0811

Tel'=+|44] (0)1584-892456 Fax+(44) (0)1684-892789
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Resuit: Analysis Report

Sample IC DK “b
* Samcle Fre KT

|
I

} Sample Path: C iSIZERMPADATAL
| Sample Notes PMS Vien KHVL

+
{
l

Samgple Details
Run Number 2
Record Number 64

Measured Tue Sep 5 2000 10 39AM
Analysed Tue Sep 5 2000 10 39AM
Result Source. Analysed

System Details
Sampler Internal Measured Beam Obscuration: 18.7 %
Presentation: SOHD [Particle R, = (" 5285, 01000); Dispersant R.|. = 1.3300]
Analysis Model Polydisperse Residual. 1.001 %
Modifications: None
Result Statistics
Distribution Type. Volume Concentration = 0.0217 % Vol Density = 4000 g/cub.cm Specific SA = 03920sq. m/g
Mean Diameters: D(v01y= 357um D{v,05) = 1937um D{v.09)= 47.04um
D[4 3]= 2316um D3 2]= 383um Span = 2.245E+00 Uniformity = 7 006E-01
Size Low (umj In % Size High (um) Under% Size Low (um) In % Size High (um) Under%
oas 0.00 006 000 5689 217 663 16.68
0086 000 207 0.00 6.63 . 265 7.72 19.33
007 . 001 0.08 o.M 7.72 322 900 2255
ove Y i 001 0.09 0.02 9.00 3.80 1048 26.44
0.09 0.03 0.1 005 1048 4.66 1221 .40
a1 (1] s:3] 013 0.10 12.21 5.48 1422 3658
! 013 011 015 o 14.22 628 1657 42.87
: 013 0.20 017 .40 16.57 6.98 19.31 4985
017 032 0.20 073 19.31 747 22.49 57.32
0.20 049 023 1.22 22.49 7.67 26.20 64.99
023 065 027 1.86 26.20 754 3053 7252
027 073 2.3 258 3053 7.04 3556 7957
0.3 0.68 0.36 327 3556 6.17 41.43 85.74
035 0.56 0.42 383 41.43 502 4827 90.76
D.42 0.44 049 4.27 48.27 377 56.23 9453
0.49 0.32 0.58 459 56.23 255 65.51 97.08
0.58 021 : 0.67 4.80 6551 153 76.32 98.61
067 012" 0.78 492 76.32 0.80 88.91 59 41
078 0.06 0.91 498 8391 0.35 103.58 8977
0.9 0.386 1.06 535 10358 013 12067 9989
1.06 0.38 1.24 572 12067 0.04 140 58 9294
1.24 0.41 1.44 613 140.58 0.02 163.77 0996
1.44 0.44 1.68 6.57 163.77 0.02 150.80 ©9.98
1.68 0.49 1.95 7.06 190.80 0.0t 22228 99.99
1.95 057 228 762 22228 oo 25895 100.0¢
2.28 0.67 265 829 258.95 0.00 30168 100.00
265 080 309 909 30168 000 351.46 100 00
309 097 360 10.06 351.46 000 409.45 _ampn_ | .
3.60 118 419 11.25 409 .45 0.00 477.01 10000
419 1.46 488 1271 477.01 0.00 555.71 100.00
488 1.79 569 14.50
DK 1b
Volume (%)
10 .. o R . ]100
- . - 80
t N 60
N
" / | \ 40
- P 20
0. T : rs _._._o0
0.01 0.1 1.0 10.0 100.0 1000.0

Maivern Instruments Lid.
Matvern, UK
Tel=+}44) {0)1584-892456 Fax:+|44] (0)1684-892789

Particle Diameter (uym.)

Mastersizer Microplus Ver. 217
Serial Number: 33850-57

p =
08 Nov 00 08:1¢




Result: Analysis Report

[ - Sample Detalls
' Sample ID DK 2 Run Number: 3 Measur~d: Tue Sep 5 2000 10 45AM
Sample File" KD Record Number 65 Analysed Tue Sep 5 2000 10 45AM
© Samiple Path: C\SIZERMPIDATAY Result Source” Analysed
!I Sample Notes  PMS Vien KHVL
|
‘ System Details
Sampler: Internal v Measured Beam Obscuration: 163 %
Presentation: SOHD {Particle R.I. = ( 1.5295. 0.1000); Dispersant R = 1.3300]
Analysis Model: Polydisperse . Residual: 0.850 %
Modifications: None
Result Statistics ]
Distribution Type: Volume Concentration = 00174 %Vol Density = 4.000g/cub.cm Specific SA = 034865 m/g
Mean Diameters: D.01)= 3.00um D{v,.05 = 2210um Dvw.09)= S5177um
D]4.3)= 2502um D[3 2]= 430um Span = 2 206E+00 Uniformity = 6 815E-01
Size Low fum) | In % Size High {um) Under% Size Low {um) In % Size High {um) Under%__:'
005 ! 000 006 0.00 ' 569 224 6.63 1895 ]
006 i 000 207 0.00 663 2.44 772 2138
007 u i, 000 2.08 0.00 772 265 2.00 2404
008 | 000 209 0.00 900 293 1048 2697
co9 ; 000 on 0.00 1048 332 1221 3029
01 i om 213 0.0t 1221 388 14.22 3417
013 0oz 215 003 1422 461 16.57 3878
015 005 017 0.09 1657 551 19.31 4..29
017 012 0.20 0.21 19.31 6.50 2249 50.79
020 025 023 0.46 22.49 7.39 2620 5818
023 343 car 0.89 ! 26.20 797 3053 6515
027 081 031 1.50 ' 3053 7.98 3556 7413
03 070 036 220 : 35.56 7.34 4143 81.47
0.36 070 042 230 41.43 613 48.27 87 60
042 068 048 358 4827 492 56.23 9252
D49 065 058 423 56.23 3N 65.51 96.22
058 0.57 067 479 65.51 249 7632 98 72
067 0.50 0.78 529 7632 128 88.91 $00.00
078 045 09N 574 8891 0.00 10358 100.00
091 o4 106 6.15 10358 0.00 12067 10000
1.06 040 1.24 6.55 120.67 0.00 140.58 100.00
1.24 o4 1.44 . 6.96 14058 000 16377 100.00
1.44 043 1.68 7.39 183.77 0.00 ‘ 190.80 100.00
168 0.49 195 7.88 180.80 0.00 222.28 10000
185 060 228 B.48 22228 0.00 25895 100.00
228 076 265 9.23 258 95 0.00 301.68 100.c0
265 0.96 309 1019 30168 0.00 351.46 100.00
309 1.2 360 11.40 351.46 000 409.45 100 00
360 1.49 419 - 12.90 409.45 000 477.01 100 00
419 178 4.88 14.67 477.01 0.00 555.71 100.00
4.88 203 569 18.70 i
DK 2
Volume (%
10_.. C8) J1o0
: e = 1
- 60
M '140
z 20
o oo a _ o e o e .0
DA 1.0 10.0 100.0 1000.0
Parlicle Diameter (pm.} ;
Jdalvern tnstruments Ltd. Mastersizer Microplus Ver. 2.17 p
Jatvern, UK Serial Number: 33850-57 08 Nov 00 08:~

Tel:=+]44] (0)16B4-B92456 Fax +[44] (0)1684-892789
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Result; Analysis Report
T 77T " sample Details

Run Number 4

Record Number: 66

Sample ID DK 3
Sample File KD

w§ ;‘M AST E R S

Measured Tue Sep 5 2000 10.56AM
Analysed: Tue Sep 5 2000 10 56AM '

,,,,, e

s

i

Sample Fath. CASIZERMPADAT A\ Result Source: Analysed
Sample Neles: PMS Vien KHVL
1
- . CooT T " " Sysiem Detalis ——
Sampler: internal i Measured Beam Obscuration: 14.7 %
Presentation SOHD [Particle R.1. = { 1.5295. 0.1000);  Dispersant R.l. = 1.3300]
Analysis Model: Polydisperse Residyal: 0656 %
Modifications: None
T Result Statislics "
Distribution Type: Volume Concentration = 0.0193 %Vol Density = 4000 g/cub.cm Specific SA = 02417sq. m/g
Mean Diameters: D(w.01)= 560um D{v,05) = 2139um D{v.08)= 4416um
I D4 3)= 2367um D[3.2]= 621um Span = 1.802E+00 Uniformity = 5 5t6E-1
Size Low (um) in% - Size High (um}) Under% Size Low (um) In % Size High {um} Under% __‘
005 000 0.06 0.00 - 569 144 6.63 1157
006 000 007 0.00 6.63 187 7.72 13.43
007, ;. 000 008 0.00 7.72 246 . 9.00 1589
g.os 000 009 0.00 9.00 324 10.48 19.13
009 000 0.1 0.00 10.48 425 121 2338
D11 000 ’ 013 0.00 1221 548 1422 2886
013 ! o000 015 000 14.22 684 1657 3570
0.15 i oo 047 0.01 16.57 818 19.31 4389
017 D02 0.20 0.03 19.31 923 2249 5312
020 007 0.23 010 2249 970 26.20 62.82
023 017 027 0.27 26.20 844 3053 72.26
027 0.31 0.31 0.59 3053 845 3556 BO.7t
0.3 042 0.36 1.01 3556 693 41.43 87 .64
0.36 0.47 0.42 1.48 41.43 5.6 4827 9279
0.42 052 0.49 1.99 4827 349 56.23 96.29
0.49 0.55° 0.58 255 5623 210 6551 9839
058 052 0.67 307 65.51 11 76.32 89.50
DE&7 050 078 357 76.32 050 88 100.00
078 043 0.9 400 88.91 0.00 103.58 100.00
09 038 1.06 438 103.58 0.00 120.67 100.00
1.06 034 1.24 472 12067 0.00 14058 100.00
1.24 0.3 1.44 5.03 140.58 0.00 163.77 100.00
1.44 028 1.68 531 163.77 000 190.80 100.00
168 028 1.95 559 190.80 0.00 22228 100.00
195 032 228 592 22228 000 258.95 100 0C
228 038 285 6.30 258.95 [031.9] 30168 10000
265 D47 309 6.77 301.68 000 351.46 100.00
303 058 3.80 7.35 351.45 0.00 409.45 100 00
360 073 4.19 8.08 409.45 0.00 477.01 100.00
419 09 488 8.99 47701 000 555,71 100.00
4.88 1.14 5.69 10.12
DK 3
Volume (%
10 e e e 2100
T e “B0
- B0
I S o N 0
Z : ' R < N 20 -
07 e > __"0
0.1 1.0 10.0 100.0 ico00 .

Particle Diameter (um.)

Mastersizer Microplus Ver 2.17
Senal Number. 33850-57

Malvern Instruments Lid.
Maon, WK
Tel'=+]44] {0)1684-892456 Fax:+}44] (0)1684-892789

p. ¢
08 Nov 00 08 22



Result: Analysis Report

f] k]

AR
vt o 3

- Sample Details ’
Sample ID. DK 4 Run Number. 5 Measured: Tue Sep 5 2000 11 06AM .
| Sample File: KD Record Number. 67 Analysed: Tue Sep 5 2000 11-06AM
Sample Path C \SIZERVPADATAL Result Source: Analysed .
Sample Notes PMS Vien KHvL - !
System Delails
Sampler. Internal L Measured Beam Obscuration: 14.9 %
Presentation: SOHD [Particle R.1. ={ i §295. 0.1000); Dispersant R.1. = 1.3300]
Analysis Model: Polydisperse Residual: 0.737 %
Modifications: None
Result Statistics } “
Distribution Type: Volume Concentration = 0.0208 %Vol Density = 4.000 g/cub.cm Specific SA. = 02597 sq.m/y
Mean Diameters: Dfv.0.1)= 576um Di{v,05)= 22.02um Div,09)= 4543 um
D[4,.3/= 2429um D|3.2}= 57Bum . Span = 1.802E+00 Uniformity = 5 546E-01
L Size Low {um) In % Size High (um) Under% [ Size Low {um) In % Size High (um) Under%
005 000 } 0.06 0.00 569 154 663 1142
006 0.00 007 000 663 1.94 772 1337
no7. - |- . 000 008 : 000 772 248 9.00 1585
068 ‘000 009 | 0.00 900 3.19 1048 1904 -
009 0.00 ot | 000 10.48 4.09 1221 2312
o1 000 013 0.00 12.21 518 1422 28.31%
013 0.01 015 0.0 1422 6.42 16.57 TUMISTTT
015 0.02 017 0.03 1657 772 19.31 42.45
017 0.05 0.20 008 19.31 8.84 2249 51.28
020 014 023 022 2249 95 26.20 60 80
023 028 027 050 26.20 852 3053 70.32
027 045 oA .85 30.53 875 3556 7907
031 0.55 036 15 3356 7.34 4143 8642
0.36 057 0.42 207 41.43 559 48.27 9201
0.42 0.57 0.49 264 48.27 385 56.23 95.86
048 055 058 3.19 56.23 234 6551 98.20
0.58 0.47 067 366 65.51 1.24 76.32. 99 .44
0.67 0.39 078 4.05 7632 0.56 88.91 100.00
0.78 0.28 0.9 424 88.91 0.00 10358 100.00
09 0.20 1.06 454 103.58 000 12067 100.00
1.06 0.13 1.24 467 12067 0.00 140.58 100.00
1.24 0.08 144 475 14058 0.00 163.77 100.00
144 0.04 168 479 168377 0.00 190.80 100.00
168 027 195 5.06 190.8¢ 0.00 22228 100 00
185 0.32 228 538 22228 0.00 25895 100.00
228 0.39 265 577 258.95 0.00 301.68 100.00
265 0.49 309 6.26 30168 0.00 351.46 100.00
3.09 062 360 6.88 351.46 0.00 409.45 100.00
360 078 4.19 7.66 409.45 0.00 477.1 100.00
419 Ds9 488 865 47701 0.00 555.71 100.00
4.88 123 569 989
DK 4
Volume (%)
10 - — 100
i 80
. . 40
1 . J20
01 ; """ — -0
0.1 1.0 10.0 100.0 1000.0

Particie Diameter (um.)

Mastersizer Microplus Ver. 2.17
Serial Number: 33850-57

" Malvern Instruments Ltd.
Malvern, UK
Tel:=+]44] (0)1684-892456 Fax:+[44] (0)1684-892789

p. 5
08 Nov 00 08.24
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Result: Analysis Report

Sample Detalls
! Sample ID Sample DK5 Run Number. 1 Measured: Tue Sep 19 2000 10.05AM
' Sample File. KD Record Number: 68 Analysed: Tue Sep 19 2000 10-05AM
Sampie Path: C\SIZERMP\DATAY Resull Source: Analysed
Sample Notes: Anh Hung .
Do tai trung tam khoa hot vat heu
System Details .
Sampler: Internal Vs Measured Beam Obscuration: 10.8 %
Presentation: SOHD [Particle R.). = { 1.5295, 0.1000); Dispersani R.I. = 1.3300)
Analysis Model: Polydisperse . Residual: 1.181%
Maodifications: None
Result Statistics
Distribution Type: Volume Concentration = 00277 %Vol Density = 4000 g/cub. cm Specific SA = 0.1448sq.mig
Mean Diameters D(v.0D1}= 14.30um D{v.05)= 63.60um D(v.09)= 14324 um
! D[4 3]= 7285um . D3 2l= 1036um Span = 2027E+00 Uniformity = 6 072E-01
[ Size Low (um) | In % Size High (um) Under% Size Low {um) In % Size High {um) Under%
005 .00 0.06 000 5.69 061 663 574
0.06 000 0.07 0.00 6563 070 772 . 644
@07 wj i+ 000 0.08 000 772 o078 9.00 7.22
008 0.00 0.09 0.00 9.00 0.84 10.48 aos
009 0.00 011 000 10.48 0.91 1221 897
o1 0.00 013 001 1221 099 14.22 9.96
013 (034]] 015 002 14.22 1.13 16.57 11.08
015 Q.02 017 004 16.57 137 1931 12.47
017 005 020 0.09 19.31 1.76 22.49 14.23
020 0.10 0.23 0.20 22.45 233 2620 1656
: 023 017 0.27 0.37 26.20 312 3053 19.68
'I 0.27 025 0.3 062 3053 413 3556 2382
0o 0.29 0.36 090 35.56 533 41.43 29.14
035 0.29 0.42 1.20 41.43 6.55 4827 35.69
042 030 0.49 1.49 4827 7.61 5623 4330
049 0.30 0.58 1.79 5623 835 65.51 5165
058 027 0.67 206 65.51 865 76.32 60.30
067 0.25 0.78 2.30 76.32 847 88.91 68.77
0.78 0.1 0.91 252 88.91 7.83 103.58 76.66
0.91 0.19 1.06 270 103.58 6.98 12067 8364
1.06 0.16 1.24 286 12067 5.74 140.58 85.38
1.24 0.14 1.44 3.00 140.58 4.5% 163.77 93.89
144 012 168 312 163.77 327 19080 97.16
1.68 0.11 195 322 190.80 204 22228 9520
1.95 012 228 3.34 22228 0.80 258.95 100.00
228 014 265 348 25895 0.00 301.68 100.00
285 0.18 308 3.66 301.68 0.00 351.46 100.00
309 0.24 360 3.90 351.46 0.00 409.45 100.00
360 0.31 419 421 409.45 0.00 477.01 100.00
419 0.41 488 462 477.01 .00 555.71 100.00
488 051 5.6% 513
DK 5
Volume (%)
10 _ 100
N t s o ,‘]80
- ' 60
:» ' : ot 40
H 5 L o
0+ " : 40
0.1 1.0 10.0 100.0 1000.0
, Particle Diameter (um.)
Malvern Instruments Ltd. Mastersizer Microplus Ver. 2.17 p
Maivern, UK Sarial Number: 33850.57 " 08 Nov 00 OE

Tel:=+[44) (0)1684-892456 Fax:+[44] (0}1684-892789



Resutt: Analysis Report

MASTERSIZER

Sar-ole File KD

Sarple 1D Sample PK7

Sample Path CASIZERMPDATAL
Sample Noles: Anh Hung .
Do tai trung tam khoa hoc vat lieu

Sample Details
Run Number: 2
Record Number 69

Measured: Tue Sep 19 2000 10 12AM
Analysed" Tue Sep 19 2000 10 12AM
Result Source: Analysed

-y

T

Sampler: internal
Presenfation: SOHD

Modifications: None

Analysis Model: Polydisperse

System Details

[Particle R.I. = (1.5295, 0.1000), Dispersant R 1, = 1.3300)

Measured Beam Qbscuration: 13.1 %

Residual: 1567 %

Mean Diameters:
D[4 3)= 3649um

Distribution Type: Volume

Concentration = 0.0222 %Vol

Result Statistics

D{v.01}= 15.03um

D[3.2)= 5.88um

Density = 4.000g/cub.cm

D{v,05)= 3648um

Span = 1.1786+00

Specific SA = 0.2552sq.m/g

D(v,08)=

Uniformity = 3.610E-01

58.00 um

Size Low (um) In%  Size High (um) Under% Size Low (um In % Size High (um) Under%
005 0.00 : 0.08 000 569 052 (K] 880
006 000 007 000 6.63 ©. 043 772 203
0.07-+ p i 0.00 0.08 0.00 7.72 0.08 8.00 812
o8 0.00 0.09 0.00 9.00° 0.08 10.48 920
0.09 0.00 0.1 0.00 10.48 016 1221 9.36
011 0.00 0.13 0.00 12.21 038 1422 875
i 0143 0.0% 0.5 oo 14.22 o 16.57 1066
I 015 0.03 017 0.05 16.57 192 19.31 1258
‘ 017 009 0.20 0.13 19.31 73 2249 1632
I 020 0.20 023 034 22.49 6.63 26.20 22.95
: 023 0.3% 027 0.73 26.20 10.45 3053 3340
0.27 059 o 1.33 3053 14.02 3556 47 42
0.31 0.68 0.36 2m 3556 15.62 41.43 6304
0.36 066 0.42 267 41.43 14.34 48.27 77.38
0.42 061 0.49 328 43.27 11.00 56,23 8338 -—
0.49 0.55 0.58 383 56.23 7.00 65.51 85.38
0.58 043 0.67 426 65.51 360 76.32 ' 98.98
D67 0.34 0.78 461 76.32 1.02 84.91 100.00
0.78 028 o9 488 889 000 103.58 100.00
0.9 0.23 1.06 51 103.58 0.00. 120.67 100.00
1.06 019 1.24 5.30 12067 000 140.58 100.00
124 0.186 1.44 5.46 140.58 0.00 163.77 100.00
1.44 0.13 168 560 18377 000 190.80 100.00
1.68 0.12 1.95 572 180.80 0.00 22228 100.00
1.95 013 228 5.86 222.28 0.00 25895 100.00
228 0.17 265 6.03 258.95 0.00 301.68 100.00
265 024 3098 6.26 301.68 0.00 351.46 100.00
308 033 360 6.59 351.46 0.00 409.45 100.00
360 0.43 419 7.02 409.45 0.00 477.01 100.00
419 051 488 7.53 477.01 0.00 555,71 100.00
4.88 0.55 5.69 808
DK7
Volume (%)
0. _ _ 100
: - 30
10z f‘60
= AQ
I ]
: 20
0__: - . . . . ;.l O
0.1 1.0 10.0 100.0 1000.0

Malvern Instruments Lid.
Malvern, UK

Tel:=+{44] (0)1684-B92456 Fax: +{44] (0)1684-892789

Particle Diameter, (um.)

Mastersizer Microplus Ver. 2.17

Serial Number: 33B50.-57

p.
08 Nov 00 08:2°
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Result: Analysis Report

T T

SETS

R S

Sampie Details T T
Sample ID Sample DK8 Run Number: 3 Measured. Tue Sep 19 2000 10 23AIM
Sample File KD , Record Number; 70 Analysed: Tue Sep 19 2000 10:23A11
" Sampie Path: CASIZERMP\DATAL . Result Source: Analysed
* Sample Notes: Anh Hung -
Do tai trung tam khea hoc vat lieu
i System Details
| Sampler: Internal el Measured Beam Obscuration: 14.1 %
Presentation: SOHD [Particle R.I. = (1.5295, 0.1000); Dispersant R.I. = 1.3300)
Analysis Model: Polydisperse ' Residual: 0.810 %
Medifications: None
—
i Result Statistics
. Distribution Type: Volume Concentration = 0 0222 %Val Density = 4000g/cub.cm Specific SA = 0.2226sq. mig
Mean Diameters: Cv.01)= 720um D{v. 05 = 3142um Dwv. 0% = 6111um
D[4 3= 3341um D[3.2]= 674um Span = 1.716£+00 Uniformity = 5 206E-01
Size Low {um) In % T Size High {um) Under% Size Low {um) In % Size High {um) Under% |
0.05 0.00 0.06 0.00 569 0.88 6.63 945
008, ;. 000 0.07 0.00 663 " 106 772 1051
0.0/ 000 o008 0.00 7.72 1.3 9.00 11.82
0.08 0.00 0.09 0.00 8.00 164 10.48 1346
0.09 0.00 oM 0.00 10.48 2n 1221 1556
01 0.00 0.3 0.00 1221 273 14.22 1830
13 000 0.15 0.00 14.22 354 16.57 2184
015 om 017 0.01 16.57 457 1931 2641 -
‘ 0.7 002 0.20 003 1931 581 2249 3222
! 020 008 023 0.11 2249 7.25 26.20 3947
023 0.21 0.27 0.32 26.20 B72 30.53 Tdyty T
i 027 040 03 0.7 3053 891 35.56 5810
i 03 052 036 123 3556 10.36 4143 68.47
| 0.36 053 042 1.76 41.43 876 48.27 78.22
D.42 053 049 228 48.27 820 5623 B6 42
0.49 0.51 058 279 $6.23 607" 6551 92.49
058 042 0.67 322 €5.51 397 76.32 96.47
067 037 0.78 58 76.32 23 88.M1 §8.78
0.78 0.32 0.91 3200 88.91 1.18 103.58 §99.95
0.9 D29 106 419 10358 0.05 12067 100.00
1.06 029 1.24 4.48 120.67 0.00 140.58 100.00
1.24 0.29 1.44 477 140.58 0.00 163.77 100.00
1.44 029 1.68 505 163.77 Qo0 190.80 100.00
168 028 195 533 130.80 0.00 22228 100.00
195 029 228 563 222,28 0.00 258.95 100.00
228 032 265 5.94 258.95 000 301.68 100.00
265 036 3.09 6.30 301.68 0.00 351.46 100.00
.09 042 360 872 351.46 000 409.45 100.00
360 0.51 419 7.23 409.45 0.00 477.0% 100.00
418 0.61 488 7.84 477.01 0.00 85571 - 100.00
4.88 0.74 5.69 B.58
DK 8
Volume (%)
20__ ( _100
B 80
102 : e &
T o ]
g 5
124 = - — 22tz — e e L LD L e e e SR 0
0.1 1.0 10.0 100.0 1000.0
Particle Diameter (um.) ;
Malvern Instruments Ltd. Mastersizer Microplus Ver. 2.17 P
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Result: Analysis Report

B

S| ZE

Sample | Sample DK1B70
Semple Fite KD ’
Sample Path. CASIZERMPADATAL
Sample Notes. Anh Hung

Sample Details
RunNumber: 5
Record Number: 72

.

Do tai trung tam khoa hoe val lieu

Measured: Tue Sep 19 2000 10 38AM
Analysed Tue Sep 19 2000 10:38AM
Result Source: Analysed

System Details
Sampler: Internal : LR Measured Beam Obscuration: 18.3 %
Presentation: SOHD [Particle R.). = { 1.5295, 0.1000), Dispersant R.l. = 1.3300]
Analysis Mode!: Polydisperse . Residual: 0.774 %
Modifications. None
- Result Statistics
}' Distributior: Type: Volume Concentration = © 0135 %Vol Denrsity = 4000 ¢g/cub cm Specific S A. = 075508 mig
Mean Diameters: D{v.0%)= 045um B{v.05= 11.28um D(v,09= 320Bum
‘ D[4 3}]= 1476um D[3.2]= 1.99um Span = 2.805E+00 Uniformity = 8.311E-01
[ "Size Low fum)_; In % Size High {um) Under% Size Low (um) In % Size High (um) Under%_ |
008 i 0.00 0.06 0.00 569 432 663 2859
goe 0.00 007 000 663 - 528 772 3385
oor’ i v i000 0.08 0.00 7.72 6.09 9.00 39.94
noa ; oot 009 001 4.00 671 1048 46 65
009 0.02 o1 003 10.48 7.03 1221 5368
o1 1 0.08 013 D09 12.21 7.03 1422 6070
013 014 0.15 023 14.22 6.76 1657 67 45
D15 ! on 017 054 16.57 630 1931 7376
017 0.61 0.20 1.14 19.31 5714 2249 7948
0.20 1.08 023 221 2249 503 2520 84 50
023 160 0.27 3.81 2620 428 3053 8878
027 1.99 0.31 580 3053 348 3556 9226
o 1.99 035 7.80 3556 270 41 43 9496
036 1.68 0.42 948 4143 1.99 4827 9595
D4z 129 0.49 10.77 4827 1.36 56 23 98.31
048 0.36 0.58 11.63 56.23 086 6551 9917
058 0.43 067 1206 ¢ 65.51 050 76.32 99.67
067 015 0.78 12.21 76.32 0.28 8891 2995
078 0.11 oo 123 88.91 0.05 10358 100.00
0k} ] 0.10 1.08 1241 103.58 0.00 12067 100.00
1.06 012 1.24 1253 12067 0.00 140 58 100.00
124 0.18 1.44 1271 140.58 000 183.77 100 00
144 0.25 1.68 12.96 163.77 000 190.80 10C 00
168 033 1.95 13.29 190.80 000 222.28 100 00
195 0.45 228 1373 22228 0.00 258.95 100 00
228 062 2.65 14.35 258.95 0.00 301.68 100.00
265 088 309 15.23 30168 0.00 351.46 100.00
a9 128 360 1651 351.48 0.00 409.45 100.00
360 1.83 419 18.34 409.45 0.00 477.01 100.00
419 254 488 20.88 477.0 000 55571 100.00
488 3.39 5.69 2428 |
DK 1b70
Volume (%
10 . —_ ___f_) —_ _A__________]1 00
e ' 80
- T 60
- 40
- Lo
0. _ o e o o ... -0
0.1 1.0 100 100.0 1000.0
. Particle Diameter (um.)
hipdvem Instruments Ltd. Mastersizer Microplus Ver. 217 p. 1€
Malvern, UK Serial Number: 33850-57 08 Nov 00 08.43
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Result: Analysis Report

o Sample Details
Sample ID: Sample DK1B20 Run Number 6 Measured: Tue Sep 19 2000 10.45AM
Sample File, KD Record Mumber: 73 Analysed: Tue Sep 19 2000 10:45AM
Sampie Path CASIZERMP\DATAL Result Source: Analysed
Sample Notes: Aph Hung . T
‘ Do tai trung tam khoa hoc vat lieu
j System Details .
' Sampler: Internal i Measured Beam Obscuration: 17 6 %
Presentation: SOHD [Particle R.1 =( 1.5295, 0.1000), Dispersant R1. = 1.3300)
. Analysis Model: Polydisperse ) Residual: 0824 %
l! Modifications: None
I
- Result Statistics
Distiibution Type: Volume Conceniration = 0.0124 %Vol Density = 4.000 g /cub. cm Specific SA = 08254sq.m/ig
Mean Diameters: Div.2.1)= 04tum D(v.05)= 1028um D(